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An ounce of prevention is worth a pound of cure

Benjamin Franklin, 1736

To new beginnings, harbingers of change



vii

Preface

When I received the proposal to edit a book for Springer Nature, I had recently 
come back to Italy after having spent over 5 years at my scientific mecca, the King’s 
College London. After completing a PhD in Neuroscience, I had gained insight, and 
possibly experience, into the implementation of clinical and research services for 
mental health. The opportunity to discuss the book proposal with the Springer 
Editor would have been the Congress of the Italian Society of Psychopathology, 
held in Rome, where I had to deliver a presentation about the modulatory effects of 
cannabis on neurotransmitter systems involved in the pathophysiology of psychosis, 
my workhorse. Having both commitments, we did not manage to meet, and the 
COVID-19 pandemic did not give us a second chance.

However, never let yourselves be discouraged by circumstances. We still did not 
know, but the entire project, from its initial phases to the chapter collection to the 
production, would have been accomplished remotely while the pandemic is still 
raging in most of the world. For all these reasons, I am doubly grateful to all the 
people who have contributed to this work, namely the publisher’s staff and the 
authors. They have done a tremendous effort to keep the book on top of their priori-
ties while the research commitments were rapidly shifting in response to the pan-
demic outbreak; indeed, the global health research agenda has dramatically changed 
to pool resources in the fight against COVID-19.

In a certain way, the book was supposed to build on my research interests into the 
effects of cannabis on mental health. Such book would have certainly pleased sev-
eral colleagues, some of whom I know personally, working in the field. Also, it 
would have been easier to rely on a list of experts, already in my possession, and my 
chance of success would have been substantially greater. Please, do not misunder-
stand me. I still wanted—and want—to explore the connections between cannabi-
noids and mental health. However, along with my co-editor, professor Mirella 
Ruggeri, we had the ambition to write a book which could possibly catch the inter-
est of a wider audience of physicians, nurse practitioners, physician assistants, 
nurses, and students in different disciplines relevant to mental health. Most impor-
tantly, our aim was to fuel the ongoing paradigm shift in treatment and research of 
mental disorders which highlights the crucial contribution of preventive approaches. 
Also incorporating evidence about the endocannabinoid system and its potential 
implications, of course!
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For a long time, we have been used to recognize and diagnose mental disorders 
based on late-stage symptoms, with schizophrenia being probably the most paradig-
matic example. However, if we consider mental disorders as conditions at risk of 
chronicity, with roots in neurodevelopment, then we should be able to detect subtle 
changes in brain and behavioral functioning many years before the frank manifesta-
tion of the disorder in its most disabling form. The preventing approach promises to 
improve outcome by intervening early, before the full and severe symptomatic pre-
sentation of the disorder, possibly re-aligning the neurodevelopmental trajectory of 
the individual. Consistently, as for instance cardiology has been able to rewind the 
tape from myocardial infarction to atherosclerotic cardiovascular disease, and simi-
lar paths can be found in oncologic practice, also psychiatrists have, at least in part, 
linked the diagnosis of mental disorders to their pathophysiology and associated 
risk factors rather than to symptoms, thus redefining mental disorders as histori-
cally known.

Over the last few years, I have had the terrific opportunity of putting theory into 
practice. By working on the border between child and adolescent mental health 
services on one hand and adult services on the other, I was able to give a closer look 
at neurodevelopmental trajectories and their implications for diagnosis, treatment, 
and longer-term outcome. Aware of skimming just the surface of an ocean, I felt that 
I was heading in the right direction.

However, epidemiological data indicate that we need to do more. What would 
that mean for mental health? A much more socially embedded structural prevention, 
accompanied by a reduction of major determinants, is required for diagnosable 
mental health conditions to subside. There are signs of this pivot beginning to hap-
pen, calling for more research and for its more rapid translation into practice.

We hope that this book will offer some help, providing some of the most advanced 
knowledge, from risk management to early intervention. We tried to provide a holis-
tic approach, encompassing biological, psychological, and environmental contribu-
tions to mental health prevention in most mental disorders. Whenever possible and 
supported by evidence, preventive strategies were discussed in a trans-diagnostic 
approach, with the goal to benefit the wider possible stakeholders.

No disease has been eradicated without a universal, multi-level, and comprehen-
sive intervention. There is a compelling reason to inform all healthcare profession-
als, policy makers, and the general public about the presence and the need for mental 
health preventive strategies, even in healthy or subclinical populations. In parallel, 
efforts need to be made to implement preventive approaches in the wider possible 
context, to sustain individuals’ ability to reach satisfactory outcomes in life.

It is time.

Udine, Italy Marco Colizzi   

Preface
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Introduction

 Mental Health Prevention: What Is New and What 
Should Be Done

This volume is a report on the current state of prevention and early intervention in 
mental health. It offers a representative and critical survey of general aspects and 
paradigms of mental health preventive strategies, deeply informed transdisci-
plinary evidence of the literature in specific areas for intervention and improve-
ment, and a reappraisal of what to expect in the near future. Experts in the field 
from different European universities, university hospitals, and research facilities, 
and with different clinical and research backgrounds including humanities and 
social sciences, psychiatry, and neuroscience, have contributed to the realization 
of this project.

In alternating sections presenting psychosocial, environmental, and neurobio-
logical arguments for the present and the future of mental health prevention from 
the perinatal period to adulthood, the book concludes with a call for renewal in 
mental health prevention. In particular, neglected areas for intervention as well as 
neurobiological pathways worthy of intensifying research into the development of 
novel preventive therapeutic options are discussed. The volume is richly docu-
mented, supported by capsule summaries of chapters’ key points as well as figures, 
tables, and cartoons, helping the reader navigating through the contents.

Readers may be surprised how many major determinants on which to act 
have been identified by clinical research evidence summarized in this book. 
There is more as the list is certainly not exhaustive. That simply reflects the 
vastness of arguments for mental health prevention, most of which with unful-
filled potential, and the need for healthcare services providing primary, social, 
and mental care to be implemented and integrated hand in hand for preventive 
strategies to succeed.
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Personally, editing this book was an experience that will shape our future years 
of dedicated work on implementing a multidisciplinary and trans-diagnostic model 
for care in mental health prevention. We hope that evidence-based mental health 
prevention inputs presented here by experienced and talented clinical researchers 
will orient readers’ clinical and research practice too. Thanking them in advance for 
their critical attention to this material, we hope they will enjoy their reading.

Department of Medicine (DAME),  
University of Udine, Udine, Italy

Department of Neurosciences,  
Biomedicine and Movement Sciences 
University of Verona,
Verona, Italy 

Mirella Ruggeri

Marco Colizzi
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1Gender and Mental Health Prevention: 
When Differences Matter

Carla Comacchio

1.1  Introduction

This chapter focuses on gender-specific mental health prevention strategies. There 
have been many studies investigating the impact of gender on mental health, but few 
studies have taken into account gender differences in mental health prevention. The 
chapter aims to provide a comprehensive overview of mental health preventive 
strategies that have been developed for men and women with mental health prob-
lems. Additionally, gaps in the existing literature will be highlighted with the pur-
pose of increasing the awareness of the importance of gender differences in mental 
health prevention. The chapter is divided into four main sections, each one focusing 
on a specific area of prevention in mental health. A fifth section represents the con-
clusion. The first section is named “individual factors”: it provides a summary of 
gender differences in neurodevelopment and of the impact of gender and childhood 
traumatic experiences on mental health. Preventive strategies for mental health con-
sequences of childhood abuse are discussed. The second section is called “familiar 
factors” and addresses the impact of maternity on mental health. Mental health pro-
motion strategies during pregnancy and postpartum are discussed, with a specific 
focus on intimate partner violence prevention. The third section is “social factors”: 
it focuses on the impact of gender and education, employment, discrimination, rela-
tionships, and nutrition on mental health. Studies on gender and mental health pre-
vention that included these variables are presented. The fourth section is “healthcare 
factors” and explores the provision of gender-specific mental health prevention pro-
grams by mental health services.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-97906-5_1&domain=pdf
https://doi.org/10.1007/978-3-030-97906-5_1#DOI
mailto:carla.comacchio@univr.it
mailto:carla.comacchio@aulss9.veneto.it
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1.2  Individual Factors

There are many gender differences in developmental patterns of brain morphology, 
and they are due to global and local maturational changes [1]. Sex differences in the 
brain are organized during a critical period of neural development and have an 
instrumental role in determining the physiology and behavior of an individual 
throughout the lifespan. Understanding the impact of sex differences in neurodevel-
opment can advance our understanding of the potential risk for a number of neuro-
developmental, neurological, and mental health disorders that exhibit sex biases. 
Sex determination occurs at the moment of conception, when a female’s egg is fer-
tilized by a male’s sperm. Sexual differentiation is the process by which the devel-
oping embryo becomes male or female after sex determination. It is the process by 
which primary sex characteristics develop, including the development of the gonads 
and sex organs, and it is also the process by which many sex differences in the brain 
are established. The organization of sexually dimorphic brain regions relies on 
gonadal sex hormones and involves sex differences in gene expression [2]. Among 
sex differences in the size of brain nuclei, it is important to cite the spinal nucleus of 
the bulbocavernosus; the bed nucleus of the stria terminalis, which shows a higher 
numbers of neurons in males compared to females [3]; and the anteroventral peri-
ventricular nucleus of the hypothalamus, which is significantly larger in females 
compared with males [4]. These differences can be explained by different functions 
of these brain regions: neurons of the spinal nucleus of the bulbocavernosus are 
motoneurons that are more represented in males than females [5]; the bed nucleus 
of the stria terminalis is involved in the vasopressin system which shows higher 
immunoreactivity in males compared to females [6]; and the anteroventral periven-
tricular nucleus of the hypothalamus is involved in the surge of luteinizing hormone 
(LH) [7]. During postnatal brain development, the male hippocampus is only 
slightly larger than the female hippocampus [8], and this is thought to be the result 
of more neurons and glia in the male compared to the female hippocampus [9]. In 
males, there is an increased cell proliferation that occurs prenatally, and it is driven 
by androgen exposure [10]. Even the amygdala has an overall larger size in males 
compared to females [11]; however, the female amygdala has significantly more 
cell proliferation than males during early postnatal brain development, and these 
cells differentiate into astrocytes as opposed to neurons [12]. It is likely that these 
sex differences in cell number in both hippocampus and amygdala have an impor-
tant role in generating sex differences in social and perhaps also cognitive behav-
iors; however, that remains to be fully determined. Gonadal hormones can also 
impact on epigenetic modifications to the DNA [13]. Therefore, given the sexually 
dimorphic nature of gonadal hormone secretion, epigenetic processes are likely 
contributors in the process of sexual differentiation, thereby determining in which 
sex and under what circumstances certain genes are expressed in the body and 
the brain.

C. Comacchio



5

1.2.1  Neuroimmune Impact of Childhood Adversities

Early-life experiences—both positive and negative—can have profound effects on 
brain development. While good parental care can offer resilience to insults later in 
life such as psychological stressors [14], childhood adversities can yield a myriad of 
deleterious deviations in brain circuitry, stress responsivity, cognitive function, and 
general health [15]. Many significant childhood stressors differentially disadvan-
tage women compared with men. Childhood discrimination, violence, and physical, 
sexual, and emotional abuse remain problems that differentially affect women 
worldwide [16]. The impact of childhood adversities shows a “dose-response” 
effect, with a graded relationship between the number of adverse childhood events 
(such as abuse, neglect, or household dysfunction) and the number of adult psychi-
atric and inflammatory disorders [17]. Excess psychological stress has been shown 
to cause unhealthy sensitization of the immune response [18] that persists in later 
life. It causes subsequent oxidative stress damage [19] that can lead to excitotoxicity 
[20] or can alter typical developmental patterns of neural innervation and receptor 
activity [21]. Moreover, childhood adversities have been hypothesized to impact 
males and females differently depending on when exposure takes places, since 
microglial maturation also follows sexually dimorphic trajectories, such that phago-
cytic activity [22], transcriptomic changes [23], and responses to sensitizing stimuli 
[24] appear different between males and females at specific developmental time 
points. Immunological disturbances have been implicated as being part of the patho-
physiology of mental disorders including major depressive disorder (MDD) [25], 
bipolar disorder [26], and schizophrenia [27]. It has been proposed that childhood 
adversities may generate a population with increased vulnerability to mental illness 
through a pipeline of amplified signaling between the brain and immune system. 
Lastly, it has been found that women who are homozygous for the 5HTTLPR “s” 
allele produce higher and more prolonged levels of cortisol in response to a stressful 
laboratory test than women with at least one 5HTTLPR “l” allele, indicating that 
women with this genetic predisposition may be more biologically reactive to 
 stressors [28].

1.2.2  Preventing Childhood Trauma

Child maltreatment is a serious public health problem [29], affecting up to 80% of 
children worldwide [30]. The definition of childhood trauma is broad and comprises 
eight main dimensions: physical abuse, sexual abuse, psychological abuse, witness-
ing interpersonal violence, physical neglect, emotional neglect, significant separa-
tions from caregivers, and loss of caregiver [31]. Childhood abuse rates are two to 
three times higher in women compared to men [32], and it is associated with a 

1 Gender and Mental Health Prevention: When Differences Matter
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number of negative sequelae, such as depression [33], post-traumatic stress disorder 
[34], suicidality [35], eating disorders [36], and drug abuse [37]. Victims of child-
hood abuse are also at risk for revictimization as adults, when they go on to experi-
ence high rates of intimate partner violence [38], and their offspring are at increased 
risk for being abused [39]. However, childhood abuse prevention is challenging to 
achieve in public health programming, in part due to the level of support needed to 
overcome risk factors and bolster protective factors for families and communities 
[40]. Most interventions designed to prevent childhood abuse are based on home 
visits [41]. At-risk parents are usually identified among low-income families, focus-
ing on those families with parental young age, maternal depression and substance 
abuse, family stress, lack of social support, and intimate partner violence [41].  Most 
home-visiting interventions are delivered by trained paraprofessionals or nurses 
[41]. One study compared nurses and lay visitors and found that while lay visitors 
were more successful in helping mothers to feel a sense of mastery and self- 
empowerment, nurse visitors were more effective in supporting depressed mothers 
with limited psychological resources as well as improving cognitive outcomes for 
their children [42]. Most home-visiting interventions start during pregnancy [43], in 
order to establish a sense of trust between the mother and the visitor that allows the 
mother to rely on the visitor immediately after birth, and continues up to 2 years 
after childbirth [44]. Home visit frequency is weekly or biweekly in the immediate 
postpartum period, gradually decreasing to monthly or bimonthly [41]. Intervention 
targets usually include accessing prenatal care and pediatric care, understanding 
infant development, enhancing parent-infant interaction, mobilizing psychosocial 
support, delaying repeat pregnancy, and improving maternal life trajectory [41]. 
Cognitive behavioral therapy (CBT) has been used in one study to increase parental 
problem-solving skills [45]. These interventions have found to positively impact on 
reducing child abuse rates as well as increasing mother-infant interaction, maternal 
depression, repeat pregnancy, maternal employment, cognitive development, and 
externalizing behaviors of children [41]. Moreover, they have shown long-term pro-
tective effects on children, who display lower rates of substance use, better aca-
demic achievement, and fewer arrests and convictions [46]. Evidence on 
interventions other than home visitation is limited. Two studies have assessed the 
efficacy and cost differential of postpartum groups as compared to home visits. The 
studies suggest that groups can improve parenting knowledge [47] and maternal 
mental health [48] at a lower cost. However, these studies did not measure the 
impact upon child abuse events [41].

However, not all traumatic experiences occur during the first years postpartum. 
Research shows that different children having essentially the same upsetting experi-
ence may be impacted in different ways [49]. Some will have few or no symptoms 
of traumatic stress; some will have symptoms that diminish over several weeks; and 
some others may have long-lasting emotional, behavioral, and cognitive difficulties 
that affect multiple domains of life as a result of the experience(s). Thus, screening 
for traumatic stress symptoms among children with a history of potentially trau-
matic experiences can identify those who may benefit from evidence-based trauma 

C. Comacchio
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treatment. There are several useful screening tools to identify and more effectively 
care for children and adolescents who have been exposed to violence. The Trauma 
Symptom Checklist for Children/Trauma Symptom Checklist for Young Children 
(TSCC/TSCYC) short form is a 20-item parent report measure for the assessment of 
trauma-related symptoms in children ages 3–12. The clinical scales include PTS- 
Intrusion, PTS-Avoidance, PTS-Arousal, Sexual Concerns, Anxiety, Depression, 
Dissociation, and Anger/Aggression [50]. The UCLA PTSD Reaction Index (UCLA 
PTSD-RI) is a tool that assesses trauma exposure and PTSD symptoms in children 
and adolescents [51]. It includes parent-report and self-report versions. Informants 
are asked to indicate whether the child has been exposed to 12 different traumatic 
events, and an option is also provided to describe additional traumatic events not 
already queried. It subsequently asks individuals to identify the current most impair-
ing event and asks questions about the child’s reactions during or directly after 
exposure to that event. Finally, it assesses PTSD symptom frequency on a five-point 
Likert scale within the past month. The Child PTSD Symptom Scale (CPSS) is a 
26-item child (ages 8–18) self-report measure which parallels DSM-IV diagnostic 
criteria for PTSD. Respondents indicate how often they experienced each symptom 
in the past month on a four-point Likert scale from 0 (not at all) to 3 (five or more 
times a week). Higher total scores indicate greater PTSS [52]. Once traumatic expe-
riences are disclosed, trauma-focused cognitive behavioral therapy (TFCBT) for 
children and adolescents should be offered. It is a structured, short-term psycho-
therapeutic treatment model that effectively improves trauma-related outcomes for 
children/teens and their caregivers. TFCBT is intended to address affective, cogni-
tive, and behavioral problems, to promote optimal support at home; to strengthen 
parenting skills, and to reduce child and caregiver distress about the child’s trau-
matic experiences. This form of CBT has shown to have superior outcomes to other 
methods in different settings and with diverse populations and varied life circum-
stances [53, 54]. However, to our knowledge, no study has focused on gender- 
specific intervention to prevent childhood abuse. Available intervention research 
largely focuses on response to traumatic experiences rather than prevention [55]. 
Nevertheless, the differential susceptibility of girls and boys to various forms of 
maltreatment should be addressed in dedicated preventive programs. Childhood 
abuse preventive programs for boys should be more focused on preventing harsh 
physical punishment and its consequences, since being victim of physical violence 
in childhood increases the likeliness of becoming perpetrators of physical violence 
in later life [56]. On the other side, preventive programs for childhood abuse in girls 
should have different features and involve sexual abuse prevention, female genital 
mutilation prevention, and neglect and infanticide prevention that arise from child’s 
gender prevention. They could be helpful in reducing the incidence of adult revic-
timization [41], HIV and other sexually transmitted disease infections [57], and 
selective abortion practices [58]. Moreover, interventions specifically designed for 
preventing childhood abuse in boys and girls are likely to decrease the incidence 
and the impact of such events and, in the long run, to decrease gender inequalities 
in the community.

1 Gender and Mental Health Prevention: When Differences Matter
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1.3  Familiar Factors

Among familial factors, maternity is considered the most important period for pro-
moting mental health. Maternity is a major life transition and the perinatal period is 
characterized by several biological and psychosocial changes [59]. During preg-
nancy, maternal attitude toward their developing child is predictive of the quality of 
maternal behavior both during and after birth [60, 61] and of infant’s later attach-
ment style [62]. During the first weeks after birth, women start to know their infant 
and manage childcare tasks, developing a mother-infant relationship. A positive 
mother-infant relationship is described as the mothers’ ability of understanding 
their child’s expression of emotions and respond to the child’s need in a timely and 
appropriate manner [63]. It is influenced by maternal well-being [64], mentalization 
[65], self-efficacy [66], and breastfeeding [67], and it is crucial for the development 
of infant’s secure attachment [68]. Secure attachment is associated with several 
positive outcomes for the child in terms of emotional, social, and behavioral devel-
opment and adjustment, as well as school performance [69]. While most women 
gradually develop confidence and satisfaction with their new roles [70], a significant 
proportion of mothers do experience distress. Maternal distress occurs when the 
infant’s demands are perceived as exceeding the available resources for coping [71], 
and it is a risk factor for the development of mental health problems.

Mental health problems are common during the perinatal period, affecting 
around 16% of women during pregnancy and 20% postpartum [72]. Despite one in 
five women would experience a perinatal mental health disorder, many of them do 
not receive a correct diagnosis [73]. Moreover, it has been calculated that among 
women who are identified as having a mental health problem, only 15% receive 
adequate treatment [74]. Perinatal mental health problems are associated with poor 
mother-infant relationship, insecure attachment, and increased risk for child’s emo-
tional, behavioral, and cognitive problems in later life [75–78]. Since preventive 
interventions during early childhood are more effective than those that occur later in 
a child’s life [79], the perinatal period constitutes a window of opportunity for pre-
venting mental health problems.

An important issue related to maternal mental health is intimate partner violence 
(IPV), since it is estimated that one in three women is victim of physical, sexual, or 
emotional abuse by their partner [80]. Although IPV can occur at any time of life, 
the highest prevalence is during a woman’s reproductive years [81], and more than 
25% of women are pregnant when violence occurs [82]. As previously stated, 
maternity presents new challenges to each parent and their relationship, which, in 
some cases, can lead to the initiation, continuation, or increased frequency or sever-
ity of aggression [81], making IPV one of the most common health risks in the 
perinatal period [83]. Perinatal IPV is associated with several psychiatric disorders, 
especially postpartum depression [84] and child adverse outcomes [85]. Risk fac-
tors for IPV in pregnancy include abuse before pregnancy, lower educational level, 
low socioeconomic status, being single or living apart, alcohol abuse, unintended/
unwanted pregnancy, and lifetime adversity/exposure to violence [86]. Perinatal 
mental health problems are a major public issue [87], and studies indicate that they 
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can be minimized if women and families engage with dedicated services [88]. There 
are three key elements in promoting mental health during the perinatal period: (1) 
detection of at-risk mothers, (2) availability of effective perinatal interventions, and 
(3) availability of an organizational framework for the interdisciplinary work [63].

1.3.1  Detection of at-Risk Mothers

Detection of at-risk mothers involves assessment of preexisting mental health or 
substance abuse disorders, screening for domestic and intimate partner violence, 
and evaluation of familial, social, and economic support [89]. There are six assess-
ment tools to screen risk factors for perinatal mental health problems. The Antenatal 
Psychosocial Health Assessment (ALPHA) tool uses 35 questions to identify ante-
natal psychosocial risk factors that would lead to poor postnatal psychosocial out-
comes. These risk factors are associated with woman abuse, child abuse, postpartum 
depression, and couple dysfunction, and the risk factors are further grouped into 
four categories: family factors, maternal factors, substance use, and family violence. 
Questions are scored using a three-point tick-box system of “low,” “some,” and 
“high” [90]. The Antenatal Risk Questionnaire (ANRQ) consists of 12 items. This 
tool assesses the following psychosocial risk domains: emotional support from sub-
ject’s own mother in childhood, past history of depressed mood or mental illness 
and treatment received, perceived level of support available following the birth of 
the baby, partner emotional support, life stresses in the previous 12 months, person-
ality style (anxious or perfectionistic traits), and history of abuse (emotional, physi-
cal, and sexual). It is scored using a combination of categorical and continuous data, 
with a possible maximum score of 62 and minimum score of 5 [91]. The Australian 
Routine Psychosocial Assessment (ARPA) includes 12 questions (support, stress-
ors, personality, mental health, childhood abuse, family violence, and current mood) 
[92]. The Camberwell Assessment of Need—Mothers (CAN-M) covers the 26 
domains of accommodation, food, looking after the home, self-care, daytime activi-
ties, general physical health, pregnancy care, sleep, psychotic symptoms, psycho-
logical distress, information, safety to self, safety to child and others, substance 
misuse, company, intimate relationships, sexual health, violence and abuse, practi-
cal demands of childcare, emotional demands of childcare, basic education, tele-
phone, transport, budgeting, benefits, language, culture, and religion. Domains were 
assessed on a five-point Likert scale of importance (ranging from “not at all” to 
“essential”) [93]. The Contextual Assessment of Maternity Experience (CAME) 
explores recent life adversity or stressors, the quality of social support and key rela-
tionships including partner relationship, and maternal feelings toward pregnancy, 
motherhood, and the baby [94]. The Pregnancy Risk Questionnaire (PRQ) assesses 
the mother’s attitude to her pregnancy, mother’s experience of parenting in child-
hood, history of physical or sexual abuse, history of depression, impact of depres-
sion on psychosocial function, whether treatment was sought or recommended, 
presence of emotional support from partner and mother, presence of other supports, 
presence of stressors during pregnancy, trait anxiety, obsessional traits, and 
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self- esteem. A five-point Likert scale is used, from 1 “not at all” to 5 “very much” 
[95]. However, none of these tools has been considered reliable in adequately 
detecting antenatal mental health problems due to low positive predictive values, 
insufficient information regarding clinical performance, or insufficient sample size 
[96]. Despite their limitations, these tools can be used to determine the need for 
further intervention or to refer women to mental health services.

The most common psychiatric disorder in the perinatal period is postnatal 
depression, which affects up to 15% of pregnant women [97]. Approximately 40% 
of women will experience their first depressive episode postpartum [98] and when 
left untreated, are more likely to experience further episodes of depression later in 
life (10 in Pettman). There are seven commonly used screening tools for perinatal 
depression [99]. The Postpartum Depression Screening Scale (PDSS) is divided 
into seven dimensions with each dimension composed of five items. The seven 
dimensions are Sleeping/Eating Disturbances, Anxiety/Insecurity, Emotional 
Lability, Cognitive Impairment, Loss of Self, Guilt/Shame, and Contemplating 
Harming Oneself. On completing the scale, a mother is asked to select a label from 
(1) to (5) to reflect her degree of disagreement or agreement, where (1) means 
strongly disagree and (5) means strongly agree [100]. The Edinburgh Postnatal 
Depression Scale (EPDS) is the most widely tested screening tool for postnatal 
depression, but its sensitivity varies from 22% to 96% [101, 102]. The EPDS is a 
ten-item self-report questionnaire used by healthcare providers to assess perinatal 
depression. Possible scores range from 0 to 30, with 11 and 13 being the most com-
monly used cutoffs to detect “probable” depression [103]. However, EPDS limits 
questions to feelings of sadness or anxiety, without screening for physical symp-
toms [99], which are a common presentation of depression. In addition, the EPDS 
reference period is narrow, since it allows patients to report symptoms felt during 
the week before the assessment. Lastly, there are differences in the cutoff scores that 
allow for disparities in depressive level detection [104]. Despite this, EPDS is rou-
tinely used to screen for depressive levels in the postpartum. Beck’s Depression 
Inventory-II (BDI-II) is a 21-item self-report instrument for measuring the severity 
of depression with four response options ranging from 0 to 3 for each item, with a 
total maximum score for all items being 63. A score of 0–13 is considered minimal, 
14–19 mild, 20–28 moderate, and 29–63 severe depression [105]. The General 
Health Questionnaire-12 (GHQ-12) is a scale of 12 items, with four response 
options and an overall rating from 0 to 12 used to assess mental health and psycho-
logical adjustment [106]. The Center for Epidemiological Studies Depression Scale 
(CES-D) is a 20-item Likert-format screening tool that asks respondents how often 
they experienced a particular symptom in the past week, where 0 represents “rarely 
or none of the time” and 3 represents “most or all of the time” (range 0–60). Higher 
scores indicate greater depressive symptoms [107]. The Patient Health Questionnaire 
(PHQ) is the preferred screening tool for depressive symptoms in most primary care 
settings. The PHQ-9 is a multipurpose self-rating nine-item, depression-screening 
scale, which assesses the experiencing of depressive symptoms over the last 14 days. 
Scores on the PHQ-9 range from 0 to 27 and are calculated by assigning scores of 
0, 1, 2, or 3 to response categories of “not at all,” “several days,” “more than half the 
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days,” or “nearly every day,” respectively, and then summing up the scores. Greater 
scores on the PHQ-9 indicate more severe depressive symptoms [108]. The 
Pregnancy Risk Questionnaire has been previously described. However, a recent 
review concluded that none of these could be deemed best at detecting perinatal 
depression on the basis of sensitivity and specificity. Moreover, there was no agree-
ment on time duration in which screening tools should be administered [99].

Concerning IPV, since pregnancy involves repeated contact with healthcare pro-
viders, it offers a unique opportunity to develop trust between women and health-
care team, which can increase the possibility of disclosure of abusive situations. 
Moreover, women may be motivated by the desire to protect their children from 
possible abuse by intimate partner. Most pregnant women are accepting of inquiry 
regarding IPV, provided there is enough privacy and confidentiality and the inquiry 
and disclosure lead to positive consequences [109]. For these reasons, checking any 
relationship stress during each antenatal and postpartum visit may be helpful. There 
are three commonly used screening tools for detecting IPV in pregnancy. The 
RADAR is an acronym-mnemonic that helps summarize key action steps that phy-
sicians should take in recognizing and treating patients affected by IPV. The tool 
includes (1) routinely screen adult patients, (2) ask direct questions, (3) document 
your findings, (4) assess patient safety, and (5) review options and referrals [110]. 
The HIITS tool asks a patient the following questions: How often does your partner 
physically hurt you, insult or talk down to you, threaten you with harm, and scream 
or curse at you? Each category is graded on a scale of 1 (never) to 5 (frequently) and 
a sum of all the categories is generated. A total score of 10 or above is suggestive of 
IPV [111]. Abuse Assessment Screen (AAS) tool is perhaps one of the most widely 
used IPV screening tools in the pregnant population. It is a short, five-question 
screen that involves the following open-ended questions: (1) Have you ever been 
emotionally or physically abused by your partner or someone important to you? (2) 
Since I saw you last, have you been hit, slapped, kicked, or otherwise physically 
hurt by someone? If yes, by whom? Number of times? Nature of injury? (3) Since 
you have been pregnant, have you been hit, slapped, kicked, or otherwise physically 
hurt by someone? If yes, by whom? Number of times? Nature of injury? (4) Within 
the past year, has anyone made you do something sexual that you did not want to 
do? If yes, then who? (5) Are you afraid of your partner or anyone else? [112]. Once 
IPV is disclosed, it is essential to determine whether the woman is in immediate 
danger, whether there are weapons at home, if violence has recently escalated, if 
substance abuse is involved, and if there is an alternate environment where the 
woman can ensure her safety and protection [113]. It is important to note that effec-
tive protocols for immediate access or referral to adequate support are most success-
ful in increasing IPV identification [114]. In no case, women should be blamed or 
pressed to leave their partner [84]. Despite this, fewer than half of pregnant women 
with mental health problems are identified in clinical settings [74]. Reasons for that 
include inadequate training in detecting mental health issues by maternity health-
care staff, insufficient interventions for women with psychiatric problems in the 
peripartum, and barriers in accessing psychiatric services due to stigma, fear of 
child welfare consequences, and lack of adequate childcare [74].
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1.3.2  Availability of Effective Perinatal Interventions

There are several interventions available for preventing perinatal mental health dis-
orders, including medication, health promotion interventions, and psychological 
interventions. Nearly all studies have focused on preventing perinatal depression, 
since it is the most common mental health problem in the peripartum and it can lead 
to severe consequences, both for the mother and the offspring. Concerning medica-
tion, it has been estimated that the risk of subsequent incidence of postpartum 
depression following a first episode of postpartum depression is 1  in 4 [115]. 
Prophylactic medication in the postpartum with nortriptyline, a tricyclic antidepres-
sant, has been tested in two small trials [116, 117] with conflicting results. In one 
study prophylactic nortriptyline appeared to be effective in reducing postpartum 
depression relapse at 12 weeks postpartum [116], whereas the other study found no 
difference in depressive levels at 20 weeks postpartum between women taking anti-
depressant and controls [117]. It is not clear whether these inconsistencies are due 
to methodological limitations, inadequate drug mechanism, or intervention or 
approach ineffectiveness. At present, there is thus no indication for prophylactic 
antidepressant therapy in postpartum women who already had suffered from post-
partum depression. It has been hypothesized that postpartum depression may be 
related to the rapidly decreasing levels of sex hormones following delivery, and four 
small trials have tested the prophylactic effect of estrogen and progesterone therapy 
in preventing postpartum depression [118–121]. Results were promising for pro-
phylactic estrogen therapy [118], but highly inconsistent for prophylactic progester-
one therapy, with two small studies showing a reduction in the postpartum depression 
recurrence rate [119, 120], and another larger trial showing an increased risk of 
developing depressing symptoms in women taking progesterone therapy compared 
to controls [121]. Postpartum depression has been linked to thyroid antibodies in 
pregnancy [122], but a small trial failed to show an effect in the occurrence of 
depression in women taking thyroxine postpartum [123]. The effect of docosa-
hexaenoic acid (DHA) administration in postpartum women at risk for postpartum 
depression has been tested in a small trial [124], under the observation that popula-
tions with high intakes of omega-3 fatty acids have lower rates of depression than 
do populations with low consumption of omega-3 fatty acids [125], without show-
ing a significant effect on postpartum depression rates. Lastly, calcium supplemen-
tation in women at risk for postpartum depression has showed a promising effect in 
preventing postpartum depression in a small trial [126], since calcium metabolism 
is influenced by fluctuations in gonadal hormones that are exacerbated in the post-
partum period [127]. Concluding, given the current evidence, there is no specific 
biological approach recommended for preventing postpartum depression in clinical 
practice. However, women with perinatal mental health problems indicate a prefer-
ence for health promotion and psychological interventions over medications [128].

Regarding psychological interventions, preventive treatments for perinatal 
depression have focused on interpersonal therapy, cognitive behavioral therapy 
(CBT), and psychological debriefing. In two trials, interpersonal therapy appeared 
to be effective in preventing depression compared to controls at 4 weeks postpartum 
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[129, 130], but this prophylactic effect was not maintained at 24 weeks postpartum 
[130]. Preventive CBT for postpartum depression has been tested in two trials: one 
study showed no difference in depressive levels at 12 weeks postpartum between 
intervention and control groups [131], whereas in the other study, women in the 
CBT group showed lower levels of depressive symptoms at 6 weeks postpartum 
compared to controls [132]. Psychological debriefing midwife-led for preventing 
postpartum depression has been analyzed in four studies with inconsistent results: 
in one study, women in the psychological debriefing group presented with less 
depressive symptoms at 3 weeks postpartum compared to controls [133]; in another 
study, women in the experimental group showed higher levels of depressive symp-
toms at 24 weeks postpartum compared to controls; and in two studies, no differ-
ence in depressive levels was found between treated women and controls [134, 135].

Among psychosocial interventions for preventing postpartum depression, we can 
list antenatal and postnatal classes, intrapartum support, and supportive interaction 
strategies. Antenatal classes showed to be effective in preventing postpartum depres-
sion only in two trials [136, 137], whereas in four studies, no differences were found 
in depressive levels between experimental and control groups [138–140]. 
Intrapartum support showed to be effective in preventing postpartum depression at 
6 weeks but not at 1 year postpartum [141, 142], but the positive result at 6 weeks 
postpartum was not replicated in other studies [143, 144]. Interaction strategies for 
preventing postpartum depression include extensive nursing home visits [145, 146] 
or additional support provided by trained postpartum workers [147, 148]. They 
showed a reduction in depressive levels at 6 weeks postpartum compared to con-
trols, but these results were not maintained at follow-up assessments [145–148]. 
Despite home visits and home-based psychological interventions (interpersonal 
therapy, CBT, and counseling) appearing to be promising for the treatment of post-
partum depression [149], there is insufficient evidence to recommend them for pre-
venting postpartum depression.

1.3.3  Availability of an Organizational Framework 
for the Interdisciplinary Work

It has been advised that continuity of care may increase woman’s satisfaction, and 
three trials have been conducted to compare midwife-managed care with shared 
care (care divided among midwives, hospital physicians, and general practitioners) 
in preventing postnatal depression. Midwives have been identified as case managers 
because typically obstetricians and gynecologists are not trained to identify psychi-
atric disorders, and even when mental health problems are identified, perinatal men-
tal health providers are frequently insufficient [74]. Moreover, the waiting lists for 
psychiatric appointments are often too long to be of use during pregnancy, and, in 
addition, women often refuse to seek mental healthcare in psychiatric settings due 
to stigma, fear of child welfare consequences, cost, inconvenience, and lack of ade-
quate childcare [74]. In a large trial, women in the midwife-managed group showed 
lower depressive levels compared to women in the shared care group [150], whereas 
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the other two trials showed no differences in depressive levels between experimen-
tal and control groups [151, 152]. Interestingly, while continuous midwifery care 
did not prevent postpartum depression, it appeared to be highly successful at engag-
ing women in treatment [152].

Antenatal classes have been claimed to be a good opportunity for delivering 
preventive interventions for postpartum depression, but a randomized controlled 
trial showed no differences in depression levels between experimental and control 
groups at 16 weeks postpartum [153]. Neither early postpartum appointments deliv-
ered 2–6 weeks postpartum in order to prevent postpartum depression appeared to 
be effective in reducing depressive levels compared to controls [154, 155]. On the 
other side, educational strategies focusing on postpartum depression, which were 
delivered during antenatal classes and early postpartum appointments, appeared to 
be successful in decreasing the severity of postpartum depression and the time 
between onset of depressive symptoms and seeking professional help [156, 157]. 
However, a larger trial failed to replicate the result [158]. To date, despite a good 
number of available trials, there is insufficient evidence to unequivocally recom-
mend any particular intervention for preventing postpartum depression.

1.4  Social Factors

Many social factors contribute to mental well-being and should be involved in men-
tal health preventive strategies. Unfortunately, there are a few studies on social fac-
tors and mental health preventive interventions, and for most of them, the impact of 
gender has not been taken into consideration. These social factors are analyzed in 
the next paragraphs.

1.4.1  Education

Several studies have suggested that formal education offers benefits for mental 
health and may be protective specifically against depression [159]. High education 
may be protective against mental health problems because it can lead to more fulfill-
ing careers and higher socioeconomic position. It may also sustain healthy lifestyle 
behaviors and provide better access to healthcare. Moreover, higher education may 
help developing qualities that increase the ability to cope with stress, such as self- 
efficacy and cognitive and socio-emotional skills. It has been found that high educa-
tion levels are a protective factor for the perceived quality of life in women but not 
in men, whereas low levels of education are associated with higher use of health 
services in women compared with men [160]. Globally, women have fewer socio-
economic resources such as power, authority, and earnings compared with men 
[161]. They face more economic dependency; restricted opportunities for paid 
employment, routine, being poorly paid, and unfulfilling work; and less authority at 
work [162] than men. The “theory of resource substitutions” suggests that higher 
education is more positively impactful for individuals with previous disadvantages 
[161]. On this basis, three studies have shown that the protective effects of 
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education on depressive symptoms are larger for women compared with men [161, 
163, 164]. This larger beneficial effect has been attributed to the greater effect of 
education- related work creativity and sense of control on depressive symptoms in 
women than men [161]. However, these results have not been replicated by recent 
trials [165]. While the differential impact of gender and education on depression has 
not been completely disentangled, it is known that school difficulties may be, in 
some cases, a consequence of a mental disorder [166]. School difficulties in both 
genders and academic failure for men are associated with an increased risk for sui-
cide before the age of 35 [167]. Given this, schools and universities could be a good 
place to deliver mental health prevention interventions. Even though a few mental 
health preventive interventions in schools have been developed [168], no study has 
been made on the impact of gender on mental health preventive interventions in 
schools and universities.

1.4.2  Employment

The effect of employment on mental health can be both positive, by providing regu-
lar activity, time structure, social contact, a sense of collective effort, and social 
identity [169], and negative, as a source of psychological stress related to job 
demands and lack of social support in the workplace. Statistically speaking, women 
are less occupationally active than men. In 2017, among people aged 20–64, the 
share of working women in Europe was 66.5% and the share of working men was 
78% [170]. For people aged >50, these differences were even larger. The activity 
rate for women aged 50–64 was 51.1%, and for men 67.2%. Taking into account 
only people aged 60–64, this rate was 22.1% of working women, compared to 
almost 50% of working men [171]. Mental health is negatively affected by eco-
nomic recession [172], and mental distress and depression are more common among 
unemployed than employed people [173]. Studies conducted in the 1960s and the 
1970s reported worse health consequences in unemployed men compared to unem-
ployed women. At least two explanations were offered for such finding: first, as 
masculine identity has been historically linked to having a job in Western countries, 
unemployment was suggested to threaten it [174]; second, women have been sug-
gested to compensate for the negative effect of unemployment by returning to their 
position as housewives [175]. However, with the increasing participation of women 
in the labor market, these results have been overturned by more recent studies indi-
cating that unemployment has a stronger association with negative health outcomes 
in women than men [176–178]. Nowadays, poor mental health seems to have a 
stronger association with unemployment in men compared to women only in con-
servative countries [179]. Conservative countries are those that tend to display lower 
levels of social welfare, using the principle of subsidiarity where the state only 
intervenes when, for example, citizens are unable to find gainful employment or 
source financial means from family members (i.e., Belgium, Germany, France, the 
Netherlands) [180]. A possible explanation for this is that the breadwinner role in 
the traditional family model could contribute to a stigmatization of unemployed 
men [181]. By contrast, in liberal countries, defined as countries in which the 
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principle of the free market is the bedrock and welfare state provides minimal sup-
port and aims to intervene as little as possible (i.e., United Kingdom, Ireland) [180], 
unemployed women seem to show lower levels of mental well-being compared with 
men [179], possibly because of lower social insurance benefits and salaries com-
pared to men [181]. Instead, in Southern-European countries, characterized by the 
prominent role of families in providing welfare and generally high levels of inequal-
ity [180] (i.e., Portugal, Greece, Italy), there seem to be no gender difference in 
mental well-being among unemployed people [179]. This may be due to the 
increased women participation in labor market during economic crisis in order to set 
the drop in earnings of their partners [179]. Moreover, women tend to report lower 
health status, more somatic and psychological symptoms [182], and higher levels of 
smoking and alcohol consumption during recession periods compared with men 
[178]. Lastly, women with low socioeconomic status appear to be particularly hit by 
the consequences of recession [183], possibly because of the detrimental effect of 
financial strain and social isolation [184].

A number of male-dominated industries (i.e., industries in which more than 70% 
of workers are men) [185] have higher than average rates of anxiety and mood disor-
ders. These industries include agriculture, construction, mining, and utilities [186]. 
Generally speaking, men are more reticent to access professional mental health ser-
vices and seek help for psychological problems [187]. This may be due to “tradi-
tional masculine behavior” (emphasis on being rational, stoical, and not showing 
weakness) [188], perceived stigma around mental health [189], and employment 
status [190]. Therefore, workers in male-dominated industries are at higher risk of 
mental health disorders but are less likely to access treatment than the general popu-
lation [191]. As such, interventions delivered in settings where men gather, including 
the workplace, hold promise for promoting mental health among men [192]. The 
available evidence suggests that key elements to promote mental health among work-
ers in male-dominated industries include distribution of information to workers 
about mental health issues, provision of additional social support, access to treatment 
and advice for workers, education for managers about mental health in the work-
place, addressing excessive workloads, and providing relief periods from heavy 
workloads [193]. Additional elements that can improve mental health in male-domi-
nated industries are team environment, job demand, job variety, and control [191]. 
Moreover, structural factors such as economic climate, labor market conditions, 
employment policies, and job security can contribute to workers’ psychological 
well-being [194]. Lastly, it has been proved that interventions that target the whole 
workplace, utilize team-based approaches, and use multiple strategies are the most 
effective [195]. However, most studies on promoting mental health among men in 
workplaces have examined a wide range of psychological outcomes and used a vari-
ety of different measures, making it difficult to compare results [196]. The most 
commonly investigated outcome measure was stress reduction [197–201]. Studies 
involving both sexes tend to support a more effective role of mental health promotion 
in female as opposed to male workers [199, 202], possibly because men are less 
likely to participate in planning workshops compared to women.

Another life status transition with implications for workforce participation, life-
style, and social roles among older adults is retirement. Retirement has been 
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associated with poor mental health, particularly with higher levels of depression, in 
men but not in women [203]. This has been attributed to decreased financial stabil-
ity [204], loss in work role and social networks [205], or loss of eligibility for receipt 
of social security benefits [206]. Moreover, men tend to consider work to have a 
central role in their lives and have a much more continuous employment career 
compared with women [203].

1.4.3  Discrimination

Discrimination is defined as being treated unfairly in any field of public life based 
on one’s personal characteristics, such as race, gender, or religion [207]. Perceived 
discrimination is strongly associated with poor indicators of both physical [208] and 
mental health, particularly with anxiety [209], depression [210], and PTSD [211]. 
Gender discrimination in the workplace includes harassment, unequal pay, and 
implementation of rules that puts one gender at a disadvantage [212]. Although 
gender discrimination is illegal in many countries, it is still far from being eradi-
cated. For instance, statistics from Europe show that women earn on average 20% 
less than men [213]. In addition, more than 50% of employed women report being 
victims of sexual harassment in the workplace [214]. Lastly, evidence shows gender- 
biased hiring preferences with men being favored over women, even though quali-
fications and experience are identical [215]. Despite political efforts to reduce 
gender gap in the labor market, different conditions for men and women in this field 
still persist. The horizontal segregation of the labor market means that men mainly 
work in male-dominated sectors, while women work in female-dominated sectors 
[216]. Vertical segregation means that men are overrepresented at the highest levels 
with regard to status, power, and income. As a consequence, women have lower 
wages than men, even in the same job [217]. These gender differences in labor mar-
ket are posited to be associated with differences in mental health problems reported 
by men and women [218]. However, to date few studies have focused on workplace- 
related gender discrimination [210]. One large cohort study [219] has focused on 
the effect of age discrimination on mental health in the workplace and found that 
perceived age discrimination is a significant predictor of women’s depressive symp-
toms and life satisfaction over the life course.

One important risk factor for mental health problems in the workplace is burnout. 
Burnout is a psychological syndrome that encompasses symptoms of emotional 
exhaustion, cynicism, and self-inefficacy in work role performance and results from 
chronic exposure to excessive demands from the work environment [220]. It affects 
4–13% of the workforce [221] and women tend to report higher levels of burnout 
compared with men [222]. This has been attributed to lower levels of decision latitude 
in women compared with men [223]. In several working environments, women are 
overqualified in greater proportion than men [224]. Overqualification may express a 
glass ceiling effect where women are less likely to be promoted to higher- level posi-
tions characterized by greater levels of decision latitude. On the other side, burnout in 
men appears to be related to their longer working hours and irregular shifts compared 
to women. Burnout is a risk factor for sickness absence, and the length of sickness 
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absence is increased by physical violence, bullying, and shift work in women only 
[225]. Few studies have focused on preventing burnout in workplaces, and have 
showed that high levels of job support, workplace justice, and job controls are protec-
tive against burnout. Moreover, job control has found to be protective also against 
depression [226]. However, none of these studies has adopted a gendered perspective. 
Although there is a large increase in the proportion of women in managerial jobs, they 
still tend to be overrepresented in the helping professions such as teaching, nursing, 
and social work. In contrast, men are still the majority within physics, engineering, 
and chemistry [227]. People having jobs in which they are in a cultural and numerical 
minority may be especially vulnerable to stress-related problems, regardless of gender 
[228]. Gender differences in burnout rates appear to be largely dependent on profes-
sion, with women in medicine being at particular risk. Burnout appears to be 20 to 
60% higher among women physicians than men physicians [229], because of the high 
levels of gender-based discrimination in this field [230]. Maternal discrimination is a 
risk factor for burnout, and it is also very frequent among female physicians. It is most 
frequently manifested as disrespectful treatment by colleagues, exclusion from admin-
istrative decision- making, and inequitable pay and benefits [231], which can contrib-
ute to burnout. In addition, motherhood has other implications for women in medicine, 
predisposing them to life stressors such as delays in childbirth and/or adoption, fertil-
ity struggles [232], infertility, and pregnancy-related complications or risk exposure 
during pregnancy (e.g., radiation or chemical exposure) [233]. Other gender differ-
ences in burnout rates have been found in teachers, with women reporting higher 
levels of emotional exhaustion [234] and psychological fatigue compared with men 
[235]. A possible explanation for this can be found in the emotional labor which char-
acterizes these professions. Teachers are often required to hide or suppress one’s own 
(negative) emotions which have been related to burnout [236]. As a consequence, 
women in education tend to retire earlier than men [237], increasing pressure on the 
teacher labor market and leading to increasing teacher shortages [238]. Interventions 
specific to prevent burnout in female physicians should thus include addressing barri-
ers to career satisfaction, work-life integration, and mental health, identification and 
reduction of gender and maternal bias, mentorship and sponsorship opportunities, and 
family leave, lactation, and childcare policies and support [239].

1.4.4  Relationships

Marriage impacts on both physical and mental health, and married individuals of 
both sexes show better physical health than unmarried ones [240]. However, the 
impact of marriage on mental health is controversial, with some early studies show-
ing that married women exhibit higher rates of mental disorders compared with 
men, and others reporting that the mental health benefits of being married extend 
equally to men and women [241]. It has been hypothesized that marriage may con-
fer benefits to mental health because it provides an intimate, emotionally fulfilling 
relationship that satisfies individuals’ needs for social integration and support [242]. 
Spouses also monitor one another, encouraging healthy behaviors that promote 
emotional well-being, i.e., responsible drinking [243]. Lastly, marriage can also 
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create an important sense of identity and purpose for many people, which may con-
tribute to mental well-being [244]. Generally speaking, entry into marriage is asso-
ciated with lower levels of distress, whereas a transition out of marriage increases 
psychological distress in both sexes [245]. However, women report significantly 
greater increases in psychological distress than men when their marriages break 
down [246]. Moreover, increased vulnerability to distress may also occur for women 
who become widowed or remarried [241]. In addition, there is evidence that the 
costs of loss and separation or divorce fall more heavily on women than men, exert-
ing a strong and often permanent downward pull on the economic well-being of 
widowed and divorced women [247]. Given the physical and mental health benefits 
of marriage, some countries have developed programs to promote healthy marriages 
via relationship education as a strategy to improve public health. Key elements of 
these programs are couples and marriage education and support for adults, relation-
ships and marriage education for high school students, and fatherhood programs 
with co-parenting or marriage components [248]. Couples and marriage education 
programs aim to change attitudes and dispel myths about marriage and to teach 
relationship skills—especially related to communication and conflict resolution—
to adults at various life stages: single, dating, engaged, newly married, marriages in 
crisis, and those who are remarried [248]. Relationship education for students 
focuses on teaching middle and high school students about skills for building suc-
cessful relationships and marriages [248]. Fatherhood programs aim to promote the 
importance of fatherhood and to help fathers to become more involved with their 
children. They encompass job training and placement, child support payment assis-
tance, peer support groups, parenting classes, legal assistance, and individual coun-
seling [248]. All these programs include capacity building activities and public 
education, community awareness, and outreach components of service programs, 
and they have shown to be effective in increasing longevity of marriages [248].

Early studies on mental health, work, and gender revealed that there has been no 
significant change in the housework division following the increased participation 
of women in the workforce [249]. In Western countries, employed women spend on 
average 4 h per day on housework, compared to the 2 h spent by men [250]. On the 
contrary, employed men watch television an hour longer, sleep half an hour longer 
[251], and spend longer time eating meals [252] compared to their wives. A large 
body of literature identifies work-family conflicts as a factor for adverse health out-
comes among employed women [253]. Husbands’ participation in housework is 
associated with wives’ satisfaction with housework division and perception of fair-
ness [254]. Conversely, the unequal division of domestic work and family responsi-
bility is associated with less life satisfaction, poor self-rated health [255], and 
perceived physical/psychosomatic symptoms in women [256]. Specifically, ineq-
uity in the division of housework has been associated with depressive symptoms 
[257] and increased risk for suicidal ideation [258]. Moreover, a higher domestic 
workload has reported to be associated with increased psychological distress [256] 
and suboptimal self-rated health [259]. Possible strategies to decrease domestic job 
stress include removal of traditional gender roles at home and discussing the social 
norms for domestic work and their redefinition in the light of social, cultural, emo-
tional, and environmental contexts [260].
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1.4.5  Nutrition

In the last years, there has been growing attention on the impact of nutrition on 
mental health. In the beginning, most studies have focused on the association of 
depression with specific nutrients or foods [261], whereas recent research has 
shifted toward the relationship between depression and dietary patterns [262]. 
Generally speaking, healthy dietary patterns are associated with reduced odds of 
depression [263]. A healthy diet is characterized by high intakes of fruit, vegetables, 
whole grains, poultry, fish, and reduced fat dairy products [264]. Several potential 
mechanisms underlying this association have been proposed: the anti-inflammatory 
properties of foods in the healthy diet have been shown to influence concentrations 
of monoamines, which are thought to play a role in the regulation of emotions and 
cognition [265]. The antioxidant compounds in fruit and vegetables could reduce 
oxidative stress-induced neuronal damage, particularly neurons in the hippocampus 
[266]. Evidence also suggests that a high consumption of long-chain omega-3 (n23) 
and PUFAs [267] reduces the risk of depression. There could also be a cumulative 
effect of all these nutrients and their biochemical properties on the risk of depres-
sion [268]. However, it is not clear whether a poor dietary pattern precedes the 
development of depression or if depression causes poor dietary intake. Indeed, some 
studies have shown that depressed individuals seek to self-medicate with high-fat 
and high-sugar food [269, 270]. Fast-food consumption has been found to be associ-
ated with symptoms of depression [271], and depressed women have increased odds 
of reporting high fast-food consumption compared with nondepressed ones [272]. 
On the contrary, high fruit and vegetable consumption has been associated with 
decreased odds of depression in women but not in men [273]. Therefore, given that 
women are at greater risk of depression than men [274], fruit and vegetable con-
sumption may be helpful to reduce depression in women. Despite this, nutritional 
education has not been included in any mental health prevention program yet.

1.5  Healthcare Factors

Gender differences in mental health service use are widely known, with men being 
less likely to seek services for mental health than women [275]. There is a variety 
of possible explanations for gender differences in mental health service use, with 
studies emphasizing the role of education [276], socioeconomic factors [277], and 
relationship status [276]. Moreover, service use has been claimed to be related to 
willingness to disclose depressive symptoms [276], and perceived stigma around 
mental health, such as internalized stigma [278]. Lastly, the adherence to the “tradi-
tional masculine behavior” could prevent men from attending mental health ser-
vices when needed [188]. When striving for equitable access to services, it is 
important to consider both horizontal and vertical equity. Horizontal equity is the 
provision of equal care for equal needs, whereas vertical equity is the provision of 
different treatments for people with different needs [279]. Many solutions have 
been proposed to increase access to mental health services, including integrating 
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behavioral health services into primary or community-based care, augmenting the 
workforce through task-shifting (e.g., utilizing community health workers or peer 
navigators to provide some services), imparting training and supervision to novel 
providers via the Internet, or delivering services to people where they live (e.g., via 
minute clinics, medical vans, or telemental health services) rather than expecting 
people to travel long distances to access services [280]. Unfortunately, none of these 
solutions has involved a gendered perspective.

1.6  Conclusion

Despite the acknowledged gender differences in mental health, there is limited 
availability of mental health preventive strategies specifically targeted for men and 
women. Mental health preventive strategies during childhood are mainly focused on 
childhood abuse and do not take into account gender differences in childhood abuse 
rates. Most sex-specific preventive strategies are focused on pregnancy and postpar-
tum and mainly address depressive symptoms. Regarding employment, despite per-
sisting gender differences and discrimination in the workplace, limited sex-specific 
mental health preventive programs have been developed. Some mental health pre-
ventive strategies have been developed specifically for men in male-dominated 
industries and are focused on stress reduction. Concerning relationships, given the 
greater negative impact of marriage disruption in women compared with men, there 
is a certain amount of gendered mental health preventive strategies available. Other 
factors that impact on mental health in a gender-specific manner are education and 
nutrition, and they should be implemented in mental health prevention strategies. In 
this context, even though it is well known that men are more reluctant than women 
to access mental health services, mental health services appear to be slow in devel-
oping strategies that guarantee equal access to care for men and women with mental 
health problems (refer to Fig. 1.1).

RELATIONSHIPS. Healthy marriages can be promoted via programs
that target couples and marriage education and support for adults;
relationships and marriage education for high school students; and
fatherhood programs with co-parenting or marriage components.

PREGNANCY. To promote mental health during the perinatal
period it is essential to detect at-risk mothers assessing pre-
existing mental health or substance abuse disorders; screening for
domestic and intimate partner violence; and evaluating familial,
social and economic support. Interventions for preventing
perinatal mental health disorders include medication,
psychological treatments and psychosocial interventions.

EMPLOYMENT. Key elements to promote mental health among
workers in male-dominated industries include: distribution of
information to workers about mental health issues; provision of
additional social support; access to treatment and advice for
workers; education for managers about mental health in the
workplace; address excessive workloads and provide relief periods
from heavy workloads.

Fig. 1.1 Summary of available mental health preventive strategies
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2.1  Diagnostic Process in Psychiatry: Shortcomings 
of Current Diagnostic Classifications 
and Future Directions

In clinical medicine, “diagnosis” is defined as the application to an individual case 
of a given category or “type” from a classification. The purpose of diagnosis should 
be that of guiding treatment and predicting outcome or prognosis [1]. Despite the 
value of diagnosis being clearly established in clinical medicine, in psychiatry it has 
been repeatedly questioned; particularly, the most concerns regard the clinical util-
ity and predictive validity of diagnostic processes [2].

Diagnostic categories traditionally described in the official diagnostic systems 
(DSM/ICD) are artificial divisions based on cross-sectional symptom sets mainly 
observed in entrenched or chronic mental illness [2]. This categorical approach has 
been criticized for its intrinsically limited clinical utility: first, it failed to identify 
discrete disease entities corresponding to specific etiology and/or pathogenesis; 
second, diagnostic categories demonstrated to have relative, limited implications 
in terms of guiding treatment choice and predicting outcomes, namely, the two key 
elements of “clinical utility”; finally, they only embody the “end-state” of illness 
trajectories, failing to represent the progressive and dynamic nature of emerging 
psychopathology [3, 4]. Despite the efforts made to improve the clinical utility of 
psychiatric diagnosis in both the DSM-5 and the ICD-11, current diagnostic 
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systems are still inadequate to provide satisfactory characterization of patients in 
the complexity of the clinical realm. It has been observed that patients sharing the 
same psychiatric diagnosis may respond differently to a specific treatment, as well 
as patients with different diagnostic framework may respond similarly to a given 
treatment; clinical trajectories and outcomes of patients receiving the same diagno-
sis are dynamic and extremely variable; and a large extent of comorbidity and 
psychopathological phenomena (i.e., psychomotor retardation or agitation, anhe-
donia, delusions) are present across different diagnostic entities, especially in ear-
lier phases of illness trajectories, thus supporting the need for a different 
operationalization of psychopathology [3, 4]. Moreover, subthreshold conditions 
are frequently observed to precede full-threshold disorders, aligning with the 
dimensional models of mental disorders that conceptualize psychopathology on a 
continuum of severity [5, 6].

Many experts worldwide have converged on the need of focusing on a better 
characterization of the individual case with respect to the relevant psychopathologi-
cal dimensions and to the current stage of development of the diagnosed disorder. 
The characterization of the individual case should include the exploration of a series 
of antecedent (i.e., family history of mental illness, other parental factors, perinatal 
factors, early environmental exposure, psychomotor development, premorbid social 
adjustment, psychopathological antecedents, polygenic risk scores) and concomi-
tant variables (personality traits, cognitive functions, social functioning, soft neuro-
logical signs, substance abuse, recent environmental exposure, biological markers), 
as well as careful assessment of the severity of the clinical picture. Alternative 
approaches are expected to improve illness management and outcome prediction, 
with special emphasis on social functioning and personal recovery.

2.2  Clinical Staging Model: Principles and Criteria 
for Staging

Clinical staging is a proven strategy in general medicine, where it is used routinely 
for potentially serious or chronic physical disorders, mainly cancer, but also diabe-
tes, autoimmune diseases, arthritis, and cardiovascular diseases. The staging model 
meets the purpose of (a) characterizing a disorder by describing the link between 
clinical phenotypes, the degree of disease extent, and progression and biomarkers 
and (b) promoting a personalized or stratified medicine approach to treatment plan-
ning. Its value and utility is most notably recognized in clinical oncology, where 
quality of life and survival largely depend on the earliest possible delivery of effec-
tive interventions. A prototype of staging is the tumor-node-metastasis staging 
model applied to breast cancer, where the extent of disease progression is defined by 
the size of primary tumor, its spread to other locations within the body, and involve-
ment of other systems [2].
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Clinical staging defines the extent of disease progression at a particular point in 
time, thus placing an individual’s current state along a continuum from stage 0 (at- 
risk or latency stage) to stage 4 (chronicity) [2].

The clinical staging framework incorporates some fundamental assumptions:

 1. The disease does not inevitably progress.
 2. Treatment during earlier stages of illness may arrest disease progression and 

achieve better response and prognosis (i.e., arrests progression).
 3. Treatments during earlier stages have a more favorable risk-benefit ratio.
 4. Early interventions modify stage distribution of the disease over time (toward 

less severe stages).
 5. Clinical stages are associated with stage-specific biological, social, and environ-

mental factors.

2.3  Clinical Staging Model in Psychiatry

Initial support for the concept of staging in psychiatry became over three decades 
ago from Fava and Kellner [7]. These authors realized that official diagnostic clas-
sifications neglected the longitudinal perspective of mental disorders, including the 
prodromes. Since then, a prototypical clinical staging model was elaborated [2], 
initially for psychotic disorders and later adapted to bipolar disorder (BD), depres-
sion, eating disorders, and anxiety disorders. The clinical staging model spans from 
stage 0 to stage 4. Stage 0 identifies a premorbid asymptomatic at-risk state (usually 
defined by genetic vulnerability). Stage 1 corresponds to the emergence of sub-
threshold symptoms and functional decline. It can be further distinguished in stage 
1a, characterized by mild symptoms, cognitive changes, and functional changes, 
and stage 1b, which represents the so-called “clinical high-risk” or “ultrahigh-risk” 
state, i.e., moderate subthreshold symptoms and disability. Stage 2 represents full- 
threshold first episode of illness (i.e., psychotic or severe mood disorder) associated 
with further functional drop. This may fully remit, or further evolve, toward stage 3, 
“late/incomplete recovery.” Stage 3 encompasses 3a, incomplete recovery from the 
first episode; 3b, single relapse which stabilizes with treatment at a level of symp-
toms, cognition, and functioning below the best level achieved following remission 
from first episode; and 3c, multiple relapses, related to worsening of clinical extent. 
Finally, stage 4 identifies severe, persistent, or unremitting mental health disorders 
characterized by chronicity [2].

In contrast with staging in clinical medicine, where anatomic extent and impact of 
the disease determine stage, it appears evident that the concept of staging in psychia-
try is closely related to that of illness course. This course-based definition of stages 
utilizes duration and relapse criteria and key social variables (i.e., social isolation or 
vocational failure) as indicators of illness extent and progression [2]. This model 
assumes that clear syndromic specificity and stability progressively increases from 
early to advanced stages that are associated with severe symptom burden, significant 
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functional impairment, and persistent/recurrent pattern. Remission and recovery are 
an integral part of the staging process, and are possible to occur at every stage, 
although the chances of remission and recovery decrease with progression and a 
return to previous stages is not possible. Then, identifying young people at enhanced 
risk for developing serious mental illness and prevention of progression to more 
advanced stages through early successful treatments are the primary goals of this 
prevention-oriented framework [2, 4]. This is of particular relevance, if we consider 
that three quarters of major mental disorders emerge between childhood and young 
adulthood, with a peak onset during adolescence. This can have a significant impact 
on the psychosocial trajectories of affected individuals and contributes considerably 
to the global economic burden of mental diseases [4, 8].

An old dilemma and ongoing debate in the proposed clinical staging model con-
cerns the “splitting” versus “lumping” issue. The splitting approach proposes dis-
tinct staging models for different disorders (eating disorders, unipolar depression, 
psychotic, and BDs), and conceptualizes stages 2–4 as identifying clinical subtypes 
within those diagnostic categories, rather than focusing on disease progression [9–
11]. Conversely, the lumping approach favors a transdiagnostic view, based on the 
observation that early stages of several of major psychiatric disorders are nonspe-
cific and substantially overlap [2, 12]. The relative concentration of specific diagno-
sis in families and the differences in course and treatment outcomes across different 
disorders support the splitting approach, while the lumping one is supported by the 
evidence for shared genetic risk factors and biomarkers, common childhood precur-
sors, shared environmental risk factors (e.g., traumatic experiences, substance mis-
use), extensive comorbidity between disorders, and similar response to common 
psychological and pharmacological treatments across currently defined diagnostic 
categories. Transdiagnostic staging models may probably be optimal for the study 
of at-risk and prodromal phases, while disorder-specific models can contribute to 
the understanding of the later more clearly defined syndromic phenotypes [10].

2.3.1  Application of the Clinical Staging Model 
to Psychotic Disorders

The first attempts to systematically operationalize the clinical staging model were 
made for psychotic disorders. About 25  years ago, the Melbourne Group of the 
Personal Assessment and Crisis Evaluation (PACE) Clinic pioneered the at-risk 
mental state (ARMS) train of research, which coincides with stage 1, help-seeking 
clinical high-risk individuals. They prospectively developed a set of high-risk diag-
nostic criteria, named “ultrahigh-risk” (UHR) criteria, and conceived the first UHR 
psychometric tool, the Comprehensive Assessment of At-Risk Mental States 
(CAARMS) [13]. A few years later, the Prevention through Risk Identification, 
Management and Education (PRIME) Clinic in New Haven (USA) introduced 
another UHR diagnostic instrument, the Structured Interview for Psychosis-Risk 
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Syndrome (SIPS) [14]. Albeit slightly different operationalization, the two instru-
ments address the same constructs, as follows:

• Genetic risk and deterioration syndrome (GRD), including a combination of 
vulnerability trait (first-degree family history of psychosis or schizotypal per-
sonality disorder) and significant decrease in functioning or chronic low 
functioning.

• Attenuated psychotic symptoms (APS), including young people who experience 
psychotic symptoms at subthreshold intensity or frequency.

• Brief Limited Intermittent Psychotic Symptoms (BLIPS), defined by the pres-
ence of a full-blown psychotic episode lasting less than a week and spontane-
ously remitting without drug therapy or hospitalization.

According to the staging framework, individuals meeting these criteria already 
present some decline in functioning and quality of life [15]. UHR individuals are 
at increased risk of transitioning to stage 2, full-threshold first episode psychosis 
(about 20% risk after 2 years) [16], while there is no evidence of an increased risk 
of developing nonpsychotic disorders [17]. However, substantial heterogeneity 
exists in the possible outcomes of the ARMS (see below, Transdiagnostic 
Approach to Clinical Staging). Furthermore, stage 1 was further subdivided into 
different clinical stages, based on a gradient of risk at 2-year follow-up. Individuals 
showing negative and cognitive symptoms (i.e., stage 1a) have about 3% risk; risk 
increases to 19% for those complaining of APS (i.e., stage 1b), and peaks to 39% 
in BLIPS (i.e., stage 1c) [16]. Of note, stage 1 is preceded by an asymptomatic 
stage 0, including individuals at genetic risk exposed to environmental factors 
before symptoms and help-seeking behavior manifest. At present, there are no 
known preventive strategies to arrest progression from stage 0. In addition, it is 
not recommended to use UHR criteria in stage 0, or even worse, in the general 
population for screening purposes, because, due to the meta-analytically demon-
strated poor positive predictive value of UHR criteria, this would lead to risk dilu-
tion [18]. On the other hand, every effort should be put to further enrich risk in 
stage 1 through sequential testing methods [19], to identify those more in need of 
indicated preventive treatments. Stage 2 encompasses the acute phase or crisis 
that is characterized by sustained psychotic symptoms, lasting at least 4 weeks 
and followed by an early recovery phase or post-acute phase observed within 
6–12 months. The individual who manifested a first episode of psychosis might 
recover completely (stage 2), achieve recovery but relapse (stage 3a), undergo 
multiple relapses (stage 3b), and not respond to treatment (stage 3c). Adequate 
secondary preventive interventions in stage 2 are therefore fundamental to avoid 
incomplete recovery (i.e., stage 3). Multiple recurrences or a severe, persistent 
illness finally qualifies as stage 4. Unfortunately, despite much research being 
conducted, there is no conclusive evidence about the clinical utility of discrete 
stages in psychotic disorders, also because of lack of consensus on interventions 
able to alter long-term course.

2 Clinical Staging of Psychiatric Disorders: Its Utility in Mental Health Prevention



42

2.3.2  Application of the Clinical Staging Model 
to Bipolar Disorders

The stages of BD are described in terms of severity of symptoms (subthreshold 
phenomena or full-blown episodes), quality of remissions (full remission and recov-
ery, episodic course with inter-episode full or partial remission, or recurrent/persis-
tent illness), as well as associated cognitive and functional impairment. These latter 
are often related to one another and to severity of mood disorders and prognosis 
[20]. All staging models of BD involve a latent or preclinical stage of enhanced 
vulnerability (stage 0). The asymptomatic stage can follow dynamic and variable 
trajectories that may or may not lead to subthreshold clinical phenomena (stage 1) 
incorporating some aspects of current diagnostic categories (e.g., brief or recurrent 
hypomania, mild depressive symptoms which do not satisfy criteria for a major 
depressive episode for intensity or duration, disrupted sleep-wake cycle, increased 
or decreased energy). This can evolve to the first sustained full-threshold episode of 
mania, severe depression, or affective psychosis (stage 2). Stage 3 may be character-
ized by single or multiple relapses or recurrent/persistent illness course, and, finally, 
stage 4 is characterized by unremitted illness associated with poor outcome, 
treatment- refractory symptoms, severely impaired functioning, and heavy medical 
comorbidity. Obesity, insulin resistance, type II diabetes, and cardiovascular dis-
eases are all viewed as correlates of poor outcome and appear to be related to BD in 
a complex, bidirectional way [20]. It is now established that physical comorbidities, 
especially cardiovascular diseases, account for the majority of premature mortality 
observed in these patients that show a reduction in life expectancy of 10–17.5 years 
compared to the general population [21]. Psychiatric comorbid conditions are also 
common in BD, particularly anxiety and substance use disorders, and contribute to 
poor outcome and less favorable treatment response.

Despite the staging model capturing the aggregate course and evolution of BD, 
linear stepwise progression through more severe phases may not be applicable to 
illness course in all patients: in fact, some individuals may have a more severe and 
deteriorating presentation from the onset of illness, while others may have a favor-
able episodic course characterized by full inter-episode recovery [10]. Shah and 
Scott (2016) highlighted the pluripotential, heterotypic, and dynamic course of 
early-stage, subthreshold syndromes that may potentially evolve in recurrent depres-
sion, BD, or psychosis but, in some cases, represent just time-limited adjustment 
problems with no transition to more severe mental disorders [22].

Evidence supporting staging in BD was initially derived from observational 
studies of the course and natural history of illness, which consistently highlighted 
how the periods of euthymia become shorter with an increasing number of succes-
sive episodes of illness [10]. In addition, the Systematic Treatment Enhancement 
Program for Bipolar Disorders (STEP-BD) study recently showed that the number 
of episodes was positively associated with severity of manic and depressive symp-
toms, as well as poorer functioning and quality of life [23]. Moreover, lithium treat-
ment, the gold standard for BD prophylaxis, is observed to be more effective if used 
earlier in the illness course; conversely, its efficacy declines when administered to 
patients with multiple prior illness episodes [24].
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There is evidence for a positive association between illness progression and cog-
nitive dysfunction and, to some extent, brain structural changes [25, 26]. Cognitive 
dysfunction is widely recognized as a major driver of functional disability and 
patients’ psychosocial outcomes; it often persists in remission periods and may 
emphasize affective components [27]. Therefore, addressing cognitive deficits is a 
major challenge of new therapeutic approaches to BD.

2.3.3  Application of the Clinical Staging Model  
to Major Depressive Disorder

The elements for a clinical staging model are present in major depressive disorder 
(MDD) as well. The onset of MDD is anticipated by risk factors (stage 0), such as 
family history of depression, low maternal care, parental divorce in early childhood, 
somatic health concerns, substance use, poor diet, and physical inactivity [28]. In 
particular, it has been reported that having a depressed parent is associated with a 
three- to five-fold increase of MDD or other mental disorders [29, 30]. A MDD 
prodrome (stage 1) has been tentatively described: besides family history of affec-
tive disorders, it consists of subthreshold depressive and anxiety symptoms and 
substance use. However, the formal operationalization of such prodrome is still in 
its infancy. In 2015, Verduijn et al. [11] demonstrated the predictive validity of a 
staging model, in which they distinguished stage 1a and 1b. As far as we are aware, 
this approach has not been adopted and followed up by other groups. Among people 
with good social support, the highest transition rates to a first depressive episode 
(stage 2) are related to multiple stress events in the past year. On the other hand, 
stressful events seem to have less of a role in those with poor social support [31]. 
Stage 2 does not inevitably progress to later stages. In fact, in a 23-year longitudinal 
study, one third of participants with a first MDD episode did not develop a second 
episode during the follow-up, and one third of those with a second episode did not 
develop a third episode [32]. However, in many patients, MDD shows a progressive 
course, as Kraepelin already noted at the beginning of the twentieth century. The 
risk of relapses increases with the number and duration of previous depressive epi-
sodes [33, 34]. Furthermore, as MDD progresses, illness severity increases, the 
interval between episodes shortens, and the disease grows “autonomous” from 
stressful events (stage 3) [35]. Discussion of the pathophysiological mechanisms 
underlying this type of progression, i.e., the sensitization and the kindling models, 
is beyond the scope of this chapter (please refer to [36]). Nonetheless, some evi-
dence suggests that antidepressant treatment does not lose efficacy for recurrent 
depressive episodes [28]. If inadequately addressed, stage 3 may accelerate the pro-
gressive cognitive and functional decline characteristic of stage 4. The higher the 
duration of MDD, the less the chance of recovery [37]. Furthermore, each depres-
sive episode is associated with 2–3% memory decline and 13% increased dementia 
risk [35]. In conclusion, clinical observations support the progressive nature of 
MDD, hence the applicability of a staging model. However, formal operationaliza-
tion and research are needed.
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2.3.4  Transdiagnostic Approach to Clinical Staging

A quarter of a century after the formulation of the ARMS concept, it has become 
evident that transition to psychosis is only one of the possible clinical outcomes in 
UHR individuals. A large proportion of them complain of persistent subthreshold 
psychotic symptoms and achieve poor functional adjustment [38]. Moreover, inci-
dent/recurrent nonpsychotic “comorbid” disorders are not uncommon, including 
mood, anxiety, personality, and/or substance use disorders [38]. Besides its pluripo-
tency, the ARMS construct is also characterized by substantial heterotypy, meaning 
that symptoms progress from one category to the other. It was reported that subjects 
deemed at risk for nonpsychotic disorders evolved toward a psychotic outcome with 
a 77-fold higher rate than the general population (4% in 3 years vs 25% in UHR) 
[39]. Another criticism of the ARMS model comes with the so-called prevention 
paradox, referring to the observation that only a small proportion of people present-
ing with a first episode of psychosis (range: 4–13%) are previously under the care 
of UHR services, where they exist. While some authors make the case for insuffi-
cient cost-effectiveness of prodromal services in public health [40], it is possible 
that these data indicate that UHR services are not well suited to intercept the early—
mostly undifferentiated—stages of psychopathology [41]. Accordingly, the retro-
spective analysis of a first episode psychosis sample showed that, in most cases, 
psychosis onset was preceded by depressive and anxiety symptoms and poor func-
tioning, rather than subthreshold psychotic symptoms [22]. The earliest stages of 
mental disorders are characterized by waxing and waning states of anxiety and 
depression, possibly combining with psychotic-like experiences, emotional dys-
regulation, and basic symptoms, in a “kaleidoscopic series of microphenotypes” 
[41]. This laid the foundations for a broader transdiagnostic approach to risk detec-
tion, under the name of Clinical High At Risk Mental State (CHARMS). 
Operationally, the CHARMS framework expands UHR criteria, to include, in stage 
1b, psychotic symptoms, bipolar states, depression, and borderline personality fea-
tures, all at intensity and frequency under the diagnostic threshold. Stage 2 is also 
broadened to any “exit syndrome,” rather than specific evolution to psychosis onset. 
Adopting this approach in the next generation of preventive interventions may allow 
to better capture at-risk individuals and to offer psychosocial or biological treat-
ments tailored to the presenting symptomatology, rather than targeting attenuated 
psychotic experiences to prevent transition to full-blown psychosis.

2.4  Toward a Clinicopathological Staging Model

An important advantage of the clinical staging model is that it allows gathering data 
on biological, social, and environmental factors linked to stage-specific clinical fea-
tures. To date, much of the search for neurobiological correlates of major psychiat-
ric disorders has been conducted on patients with stable diagnostic features, meaning 
in an advanced stage of the disease course. This methodological approach affects 
the ability to discriminate between markers of vulnerability and sequelae of disease 
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[2]. This is, for instance, the case of hippocampal atrophy that has been detected in 
depressed patients: it is unclear whether this alteration may reflect etiological pro-
cesses or is simply a correlate of untreated illness [42, 43]. We hope that a clearer 
knowledge of the pathophysiological changes underlying illness onset and progres-
sion, i.e., integrated clinicopathological staging model, may more accurately guide 
clinicians in treatment selection and prognostic evaluations. Some of the biological 
markers are thought to represent etio-pathogenetic mechanisms (e.g., neuroinflam-
mation, oxidative stress, hypothalamic-pituitary-adrenal (HPA) axis hyperactivity), 
while others may be pathogenic consequences (e.g., cognitive and brain structure 
abnormalities). As illustrated in our proposal for a clinicopathological staging 
model (Fig. 2.1), biomarkers seem to have a gradient of appearance across clinical 
stages, with earlier biomarkers being shared by different mental disorders (reminis-
cent of shared early experiences in undifferentiated subthreshold illness stages), and 
later biomarkers acquiring more and more illness specificity. It should be noted, 
though, that further research is needed and no definitive clinicopathological model 
of staging can be used yet. In this paragraph, we will describe two of the most inves-
tigated and best-replicated biological markers, neuroinflammation/oxidative and 
nitrosative (O&NS) stress and brain structural changes, in the context of schizo-
phrenia, BD, and MDD. The reader is invited to refer to [35, 45, 46] for a more 
comprehensive overview.

2.4.1  Neuroinflammation and O&NS Markers

A large body of evidence supports chronic inflammation as a pathophysiological 
mechanism in schizophrenia, BD, and MDD. Cytokines were consistently found 
elevated in multiple psychiatric states [45]. In detail, anti-inflammatory cytokines, 
such as interleukin-10 (IL-10), were increased only during the early stages, while 
levels of pro-inflammatory cytokines, such as the tumor necrosis factor-alpha (TNF- 
α) and IL-6, progressively increased across stages, possibly in relation to neurode-
generation [47]. A similar pattern has been described for O&NS. Mental disorders, 
especially in later stages, are characterized by a decompensation of antioxidant 
mechanisms, such as coenzyme Q10, vitamin E, zinc, glutathione, and glutathione 
peroxidase. Thus, oxidative stress leads to lipid and DNA damage, as shown by 
increased peripheral levels of by-products of lipid peroxidation and DNA lesions, 
respectively [35]. Furthermore, O&NS processes modify protein chemical struc-
ture, thus inducing autoimmune responses, shown by increased immunoglobulin M, 
that amplify inflammation and interfere with cell signaling pathways [35].

2.4.2  Brain Structural Changes

Progressive brain changes were shown in schizophrenia, starting from early stages, 
i.e., UHR individuals. Subtle gray matter reductions are even observed in non-
affected relatives, especially in those who present schizotypal features and cognitive 
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Fig. 2.1 Proposal for a clinicopathological staging model. BD bipolar disorder, CBT cognitive 
behavioral therapy, HPA hypothalamic-pituitary-adrenal axis, IL interleukin, MDD major depres-
sive disorder, MMN mismatch negativity, O&NS oxidative and nitrosative stress, PUFA, polyun-
saturated fatty acids, REM rapid eye movement sleep, SCZ schizophrenia, TNF-α tumor necrosis 
factor-alpha. *Antipsychotic treatment intensity was associated to brain tissue loss. It is recom-
mended to use the lowest possible antipsychotic dose to prevent relapse [44]
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deficits, possibly reflecting vulnerability [48]. Progressive gray matter loss occurs 
throughout illness stages, mostly affecting the frontal cortex, the superior temporal 
gyri, and insular cortex [49–51]. Hippocampal structural changes are found in late 
stages, while evidence in first episode psychosis (stage 2) or earlier is less clear-cut 
[52]. The most consistent neuroimaging finding in chronic schizophrenia is the 
enlargement of lateral ventricles, which could represent a marker of neuroprogres-
sion and poor outcome [53]. Structural changes were also described in bipolar dis-
order and MDD. To simplify, evidence gathered so far seems to indicate that brain 
loss in affective disorders is a consequence of the pathogenic process. In fact, there 
is no sufficient data to support the presence of structural changes during the first 
mood episode. Focal changes in ventral and rostral prefrontal cortex, brain areas 
involved in affect regulation, rapidly emerge in young adults who develop bipolar 
disorder [54]. In MDD, significant correlations were described between hippocam-
pal volume and clinical features, such as illness duration, number of episodes, dura-
tion of untreated depression, and memory [55].

2.5  Staging Treatment in the Clinicopathological 
Staging Framework

The clinical staging model implies a hypothetical “step function.” Progression from 
one stage to the next is thought to be preventable through adequate intervention. In 
this context, “adequate” means that interventions should balance benefits versus 
risks, in keeping with the maxim “primum non nocere.” In early stages, safety 
should be put first. Interventions with higher risk for side effects should be reserved 
for severe and chronic disorders. The great promise of the clinicopathological 
framework is to make treatment optimization, stratification, and personalization 
possible. Most of the biological factors underlying clinicopathological progression 
are indeed modifiable, hence amenable to treatment (Fig. 2.1). Although there is no 
definite consensus, several interventions have been proposed as benign neuropro-
tective options to be used transdiagnostically during early stages. These include 
antioxidants and anti-inflammatory agents (e.g., omega-3 polyunsaturated fatty 
acids, N-acetylcysteine, statins, aspirin, celecoxib). Preliminary evidence supports 
psychotherapeutic interventions targeting symptoms of psychological distress (i.e., 
family-focused treatment, cognitive behavioral therapy, stress management) for 
young at clinical high-risk people, including children and adolescents with mild 
symptoms of depression, cyclothymia, and other specified and unspecified bipolar 
and psychotic disorders [56]. Treatments suited for clear full-blown clinical pheno-
types, such as antipsychotic drugs and mood stabilizers, are less justifiable in the 
earlier stages, and the evidence for their utility and efficacy is poor [57]. The aspira-
tion that appropriate therapy can both prevent neuroprogression and have neuropro-
tective effects is supported by observational studies indicating that lithium treatment 
reduces brain tissue loss in the cortex, especially in the anterior cingulate and 
paralimbic cortices, as well as in the hippocampus; increases the length of telo-
meres; exerts neuroprotective effects by preventing apoptosis, increasing 
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neurotrophins and cell survival molecules, and stimulating hippocampal neurogen-
esis; exerts anti-inflammatory properties; and prevents the accumulation of medical 
comorbidities and progression to dementia [58]. Notably, while exposure to antide-
pressants and mood stabilizers seems to mitigate gray matter loss, antipsychotic 
treatment intensity, particularly with first-generation antipsychotics, has been shown 
to predict brain tissue loss. Notwithstanding this, antipsychotic treatment remains a 
key strategy to prevent relapse, since relapse is itself associated with brain structural 
changes, but an effort should be made to use the lowest possible doses [44, 59].

In conclusion, the adoption of the clinical staging model holds the potential to 
transform psychiatry into a more modern medical discipline better grounded on the 
knowledge of neurobiological pathogenetic processes. The integration of such 
knowledge in mental health care will allow offering stratified and personalized pre-
ventive interventions, with the ultimate goal to arrest neuroprogression and improve 
personal outcomes.
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3The Role of Psychopharmacology 
in Mental Health Prevention

Christopher Lemon and Andrew Thompson

3.1  Introduction

The chronicity and debilitating impact of inadequately treated mental illnesses 
makes any form of prevention attractive for consumers, families, carers and com-
munities. The task of prevention at any level in mental health is complex and must 
consider a range of interconnected biological, social and psychological factors 
across the lifespan [1, 2]. In clinical practice, prevention often involves firstly, treat-
ment of a full-threshold mental disorder, followed by strategies for avoiding relapse. 
In this chapter, however, we explore research on prevention using psychopharma-
cology alone or in combination with other treatments before the emergence of full- 
threshold disorders.

Prevention strategies can be distinguished into categories: primary, secondary, 
tertiary and quaternary, as well as universal, selective and indicated. Primary pre-
vention strategies describe strategies for avoiding the development of disease and 
target those who are considered ‘at risk’ but have not yet developed a disorder. 
Primary prevention strategies have been studied in mental health, such as using 
phosphatidylcholine to improve foetal brain development,  early childhood 
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behaviour and reduce risk of major mental illnesses later in life [3] as well as vita-
min and mineral supplementation to prevent dementia [4]. However, overall studies 
are few, effect sizes generally small and many potential confounders are hard to 
exclude. Secondary prevention involves intervention at a latent phase of illness 
where some initial evidence of disease has emerged. Many examples exist in physi-
cal medicine, such as implementing lifestyle programmes for those with ‘prediabe-
tes’ or ‘prehypertension’ [1]. Screening tools in psychiatry have been of significant 
interest in recent decades, especially for young people with characteristics that may 
place them ‘at-risk’ of developing mental disorders, but have also attracted consid-
erable controversy [5]. It should be recognized that this is an ongoing, active area of 
research with a need to more clearly define such characteristics that drive the focus 
of prevention. Tertiary prevention refers to strategies designed to limit disability and 
impact after a disease has been established, and includes relapse prevention [1, 6]. 
Quaternary prevention, seeking to limit iatrogenic harm from ‘overmedicalization’, 
is an emerging concept [7], but has been of limited focus in mental health research to 
date. Universal prevention targets entire populations irrespective of their risk of 
developing a particular illness. Selective prevention targets populations with a 
higher risk than the general population. Indicated prevention is for those at high risk 
who may already have some early, evidence of developing illness, but at a level 
below the threshold for diagnosis [6]. In this chapter, we focus on using pharmaco-
logical interventions in those with evidence of being at-risk of developing a major 
mental disorder as a form of secondary indicated prevention.

Medication is one aspect of psychiatric care that often receives significant atten-
tion from consumers, their families  and carers, as well as  society more broadly. 
Although non-pharmacological treatments, such as psychotherapy, remain more 
popular, attitudes towards psychiatric medications have become increasingly posi-
tive in recent decades, particularly in the United States and Europe [8]. The specific 
role of medications in primary prevention of mental illness in several populations is 
a developing but controversial area of research. Substantial attention has been given 
to primary prevention of mental disorders in young people, and there has been sig-
nificant interest in determining whether there is a role for pharmacotherapies. Most 
mental disorders have their onset during the ages of late teens to mid-20s [9]. This 
finding has led to changes in clinical practice, particularly the emergence of mental 
health services specifically for young people in this age range, with a strong focus 
on all forms of prevention. Medications are used in these services, though often not 
as a first-line intervention and only when symptoms or functioning worsens despite 
use of alternative treatments [10–12].

In line with the increasing focus on youth mental health in psychiatric research, 
prescribing of psychotropic medications has increased substantially in recent 
decades [13–15]. This has included increases in prescribing antipsychotics, antide-
pressants, stimulants and mood stabilizing agents [16–19]. Some treatments have 
been recognized as generally beneficial, such as fluoxetine in moderate-to-severe 
depression, but not in the absence of other therapies, including psychotherapy [20]. 
Changing trends in prescribing amongst young people may reflect improved access 
and awareness of potential roles of psychotropics, but this change in practice has 
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also attracted significant controversy. Debates have emerged around several aspects 
of prescribing psychotropic medications in young people. These include the risk- 
benefit ratios of antipsychotics with focus on the emergence of adverse metabolic 
side effects in children and adolescents [21], as well as debates on the efficacy of 
selective serotonin reuptake inhibitors (SSRIs) and possible associations with 
increased risk of suicidal ideation [22–27]. In addition, many children taking anti-
depressants and antipsychotics have had them prescribed “off-label” for manage-
ment of challenging behaviours, most commonly for conduct or disruptive behaviour 
disorder, attention deficit hyperactivity disorder  (ADHD) and pervasive develop-
mental disorder (which has also included intellectual disabilities) [28–30]. In many 
cases, once given a medication, many stop receiving concomitant psychological 
treatment, particularly those diagnosed with ADHD and autism spectrum disorder 
[30, 31].

In this chapter, we aim to provide an overview of important research to date on 
the use of psychotropic medications in young people who fall into the category of 
being at-risk of developing a major mental disorder. Importantly, in other approaches 
to prevention, including psychological and social strategies, as covered elsewhere in 
this book, there is an impasse where further investment into evidence generation 
and implementation trials is needed, but investment requires good evidence in the 
first place [2]. This problem extends to research on biological therapies for mental 
disorder prevention. Nonetheless, the starting point is to consider what evidence we 
have available now and how we can use it to examine whether there is any potential 
for medications to help in preventing the suffering of mental disorders. We provide 
an overview of the concept of clinical staging and current research into at-risk men-
tal states. We then summarize current evidence on using medications for secondary 
indicated prevention that are otherwise used for treatment of full-threshold disor-
ders, as well as discuss emerging novel pharmacotherapies. We also explore rele-
vant research, clinical and ethical challenges and consider how they shape the future 
work on defining the potential role of pharmacotherapy in this area. The focus of 
this chapter is limited to prescribing for prevention of mental disorders in young 
people. It is beyond the scope to review all the evidence regarding all established 
psychotropic treatments, recognizing the literature continues to rapidly grow (see 
reviews, e.g. [31–35] and Cochrane collaboration reviews, e.g. [25, 36–38]). In 
addition, studies on herbal medicines in young people with mental disorders are 
also recognized as an emerging area, but will not be reviewed in detail here (see [39] 
for relevant background). We also limit our focus to secondary indicated prevention 
and will not fully explore primary and tertiary prevention.

3.2  Preventative Psychopharmacology in Young People

3.2.1  The Staging Model and Prevention of Mental Disorders

The approach of identifying and treating psychiatric disorders early in young people 
has been influenced by the findings and growth of early intervention/detection 
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paradigms, which have been described elsewhere (see [40, 41]). Early intervention 
approaches initially focused on psychotic disorders but have more recently expanded 
to include other major mental disorders, such as bipolar affective disorder (BPAD) 
and depression. More recently, the concept of ‘clinical staging’ has been introduced, 
which seeks to define a framework for early, prodromal symptoms or syndromes 
more broadly. This concept has been successfully applied in several areas of medi-
cine, most notably in the treatment of cancer where earlier ‘precancerous’ stages are 
recognized and treated, with interventions tailored according to clinical stage of 
illness. The proposed staging model of psychiatric disorders by McGorry and col-
leagues [42] claims the majority of mental disorders will progress through a number 
of distinct clinical stages, like in cancer, where more diffuse, less severe pathology 
presents early on during the development of a disorder and may respond to less 
intensive interventions to alter its overall course. With respect to psychopharmaco-
logical interventions, this suggests that medications with a greater number or more 
potent side effects would be reserved for the later stages of a disorder, as in the use 
of clozapine for schizophrenia. It also suggests a need for less intensive therapies 
that may alter or at least delay the course of the disorder. This still could include 
pharmacotherapies, but with better side effect profiles alongside comparable clini-
cal efficacy to alternatives.

Several potential examples of the staging approach are worth mentioning. First, 
for the illness schizophrenia, the first stage of an illness might be a diffuse ‘prodro-
mal’ stage, which consists of non-specific symptoms such as sleep disturbance, 
mood disturbance and more specific low-grade psychotic-like experiences, such as 
fleeting hallucinations or paranoid thoughts [43]. This has led to the development of 
clinical criteria based on such ‘prodromal’ symptoms and other risk factors, includ-
ing family history and lower functioning; those who appear to be at-risk of develop-
ing schizophrenia and meet these criteria have been termed ‘ultra high risk’ (UHR) 
for psychosis or ‘clinical high risk’ (CHR) [44–46]. For clarity, for the remainder of 
this chapter, we will refer to this cohort as UHR. The potential to prevent or delay 
the development of a psychotic disorder in the UHR group continues to receive 
considerable research attention [47].

 BPAD also has a proposed at-risk mental state involving a unique set of ‘prodro-
mal’ symptoms, which again may respond to a different treatment approach than a 
full-threshold BPAD [48, 49]. Whilst the immediate predictive validity for these 
criteria is lower than for psychotic disorders, there remains optimism that such cri-
teria may prove clinically useful. The predictive validity for these criteria has been 
calculated in a review paper suggesting relatively high specificity but poor sensitiv-
ity [48], indicating instruments for detection still require further refining [50]. In 
one study [51], the clinical value of Bechdolf et al.’s (2010) bipolar disorder at-risk 
(BAR) criteria was demonstrated in a small convenience sample, showing that that 
cyclothymia has good clinical utility for case finding and screening, as well as sub- 
threshold mania. Other clinical features, such as family history, probable 
antidepressant- emergent elation and atypical depression, were found to be useful 
for screening-out non-cases rather than case finding [49, 51].

Staging models have also been considered for depressive disorders with the aim 
of early detection and prevention of poor outcome, including recurrent depression 
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in adulthood. Hetrick et al. (2008) have outlined an early potential risk stage or set 
of risk factors that might respond to more benign interventions [52]. An at-risk state 
and ‘prodrome’ for diagnosis and early intervention in depressive disorders has also 
been proposed [53, 54]. There appear to be significant psychosocial and functional 
deficits associated with sub-syndrome depression and the associated burden to soci-
ety of these symptoms [55]. This remains an area of ongoing research.

There are significant biological dimensions to the idea of at-risk states. Staging 
models imply a less severe form of disorder is present in the early stages of a psy-
chiatric illness. For instance, in consumers meeting the UHR criteria, longitudinal 
magnetic resonance imaging findings demonstrate excessive neuroanatomical 
changes in those who do convert to psychosis, most notably in the medial temporal 
and prefrontal cortical regions [56]. Some evidence indicates that changes are spe-
cific to the type of psychotic disorder experienced, with anatomical changes differ-
ing in those who develop schizophrenia compared to an affective psychosis [57]. 
This supports the view that there may be biological targets for treatment in at-risk 
states, and a role for pharmacotherapy as an indicated form of secondary prevention 
in this cohort.

However, the discriminative validity of signs and symptoms in at-risk states has 
challenged efforts to identify clear biological targets for preventative pharmaco-
therapies. This is especially evident in the overlap between the prodromal stage of 
depressive disorders, bipolar disorders [58, 59] and other psychotic disorders [60] 
with diagnosis only becoming clear over differing time frames of illness, or at a 
point where the disorder has progressed to meet the diagnostic threshold of a full- 
blown disorder. Furthermore, the categorical distinctiveness of disorders is also 
unclear, highlighted by recent work showing overlap between BPAD with hypo-
manic symptoms and major depressive disorder [61].

3.2.2  Pharmacological Treatments for Emerging Psychiatric 
Disorders/‘At-Risk’ States

There have been several approaches to the treatment of at-risk states in young peo-
ple. These approaches have included both the use of medications known to be effi-
cacious in full-blown disorders and the use of new or novel medications aimed at 
arresting or preventing the onset of the illness. In the youth population, the focus on 
at-risk states has often been with respect to the major psychiatric disorders of 
schizophrenia, BPAD and major depression.

3.2.3  Using Medications Known to be Effective in Full-Threshold 
Mental Disorders

3.2.3.1  At Risk for Psychosis
There have been several small randomized controlled trials using antipsychotic 
medications in the UHR for psychosis group in youth populations. The first of 
these trials reported that the number of individuals developing a psychotic disorder 

3 The Role of Psychopharmacology in Mental Health Prevention



58

was significantly lower after 6 months in those receiving a low dose of risperidone. 
Participants also received cognitive behavioural therapy (CBT) [62]. However, the 
effect was lost at 12-month follow-up [63]. Another similar trial suggested an 
emerging difference in ‘transition’ to a full-threshold psychotic disorder at 
12 months amongst UHR consumers treated with olanzapine, but findings did not 
reach statistical significance. The prevalence of side effects (especially weight gain 
and extrapyramidal symptoms) was much greater in those on active medication in 
both trials [64]. Ruhrmann and colleagues reported a non-placebo-controlled ran-
domized trial of the antipsychotic amisulpride with or without a ‘needs-focused’ 
intervention in an UHR group [65]. They reported that the amisulpride plus needs- 
focused group (n  =  56) produced superior effects on attenuated and full-blown 
psychotic symptoms; basic, depressive and negative symptoms, and global func-
tioning. They reported that the main side effects were prolactin-related. However, 
they concluded that the ‘effects require confirmation by a placebo-controlled 
study’ [65]. A more recent antipsychotic medication randomized trial failed to find 
a difference between those receiving low-dose risperidone, CBT and befriending 
[66, 67] with all groups having lower than expected rates of onset of, or transition 
to, a frank psychotic illness. This, and the positive reports of psychological inter-
ventions in this group [68, 69], has led to caution regarding the use of antipsychot-
ics in this at- risk population. Other considerations include the relatively high 
number of individuals in the recent trials (nearly 90% in some trials) who do not 
go on to develop a psychotic disorder even if not receiving antipsychotic medica-
tion (false positives) [67, 70] and the concern over the stigma of a relatively aggres-
sive treatment for what still remains an at-risk state rather than a full-threshold 
disorder [71].

3.2.3.2  Bipolar At-Risk Populations
There has been less research into ‘traditional’ or mood stabilizing treatments in this 
population, primarily because the at-risk state is much less well defined and at pres-
ent does not have strong short-term positive predictive value. This markedly weak-
ens any argument for using traditional psychopharmacological agents in this group. 
One placebo-controlled trial [72] investigated the use of divalproex sodium in a 
sample of young people deemed at risk of developing a bipolar illness. Importantly, 
this was not based on the population being defined as at risk, but rather either having 
a diagnosis of bipolar illness ‘not otherwise specified’, cyclothymia or a family his-
tory of bipolar disorder. The population (n  =  56) was young (mean age of 10) 
although it included consumers up to the age of 17. The primary outcome was time 
to discontinuation for any reason. Neither time to discontinuation due to a mood 
event nor mood symptoms were significantly different in the divalproex group, and 
the authors concluded that it did not produce ‘clinically meaningful improvements 
in the treatment of this potential at-risk group’. Another placebo-controlled single- 
site trial by the same researchers examined the use of aripiprazole in young people 
with one parent and another first- or second-degree relative with bipolar disorder 
and had limited benefit from psychotherapeutic treatment. Participants were outpa-
tients between the ages of 5 and 17 years old with either bipolar ‘not otherwise 
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specified’ (n = 23) or ‘cyclotaxia’ (n = 7). The primary outcome was mean change 
from baseline on Young Mania Rating Scale (YMRS) total score. At the 12-week 
endpoint, there were greater changes from baseline in the YMRS in those given 
aripiprazole compared with placebo, with acute treatment response generally noted 
around week 5–6. Overall, aripiprazole was well-tolerated, but in those who took 
the medication, weight gain was higher (2.3 kg vs. 0.7 kg), and those given aripip-
razole were more likely to report emesis, increased appetite and coughing compared 
with placebo [73]. However, the small sample sizes and short duration of these stud-
ies limit their clinical utility. It is also worth recognizing that bipolar disorder not 
otherwise specified remains a controversial diagnosis in children [74].

3.2.3.3  Emerging Depressive Disorders or At-Risk States
There are no trials to our knowledge of traditional antidepressant agents in those 
deemed at risk for depression. The at-risk state for depression is less well developed 
than previously discussed disorders. Early features are likely to be less discrimina-
tive for later depression as previously discussed. In addition, there is the question-
able efficacy of antidepressants in mild depressive disorder, as well as efficacy in 
youth populations [75]. There are also ongoing concerns about increases in suicidal 
ideation and behaviour related to use of SSRIs in young people [22]. These con-
cerns make the rationale and ethics for such trials much less robust.

3.2.4  Current Clinical Guidelines

Guidelines exist for consumers considered at-risk of developing psychosis, but not 
other disorders. In general, there is consensus that all consumers at-risk of develop-
ing psychosis should be offered psychological therapy, particularly CBT. Some rec-
ommendations are made about using pharmacotherapy, but with caution and in 
acknowledgement of the limitations of current evidence. Guidelines differ on the 
relationship between psychological and pharmacological interventions.

The British Association for Psychopharmacology guidelines from 2020 indicate 
most consumers prefer and should be offered psychological interventions, but for 
those with attenuated psychotic symptoms, “off-label” low-dose antipsychotics can 
be considered for short-term symptom relief whilst acknowledging evidence for 
guidance on specific practices has significant limitations [76]. Other guidelines, 
such as the European Psychiatric Association guidelines [77] and the Australian 
Clinical Guidelines for Early Psychosis [78], suggest considering antipsychotics if 
CBT has failed or there is sustained attenuated or rapidly progressing frank psy-
chotic symptoms.

In contrast, National Institute for Health and Care Excellence (NICE) guidelines, 
last updated in 2014, advise all consumers considered at-risk of psychosis should 
have CBT with or without family intervention, as well as targeted treatment of 
comorbidities. There is specific guidance against using antipsychotic medications in 
consumers considered at-risk or for the purpose of decreasing risk of developing a 
psychotic disorder [79].
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Whilst a full analysis of the efficacy of treatments for at-risk mental states and 
full-threshold disorders is beyond the scope of this chapter, it is worth noting that 
CBT has a relatively good evidence base for UHR consumers. Although antipsy-
chotics have shown overall similar efficacy, across current guidelines, side effects 
seem to drive low tolerance and limit recommendations for use [80].

3.3  New Frontiers: Novel Agents for Secondary 
Indicated Prevention

Supplementation and agents for protecting the brain are an exciting area of new 
research for at-risk mental states. Although the literature is still developing, existing 
studies indicate such agents may have significant clinical utility as well as being 
more ethically justifiable than existing pharmacotherapies known to be effective in 
full-threshold disorders but with significant side effects. Here, we discuss the con-
cept of neuroprotection as a form of indicated secondary prevention in at-risk men-
tal states and current areas of research on agents that may protect the brain from 
developing major psychiatric pathology. Most of the research in this field relates to 
young people.

3.3.1  Neuroprotective Agents and Nutraceuticals

Researchers have proposed that disruptions in the normal neuroprotective pathways 
are important in the development of psychotic and bipolar disorders, making them 
potential targets for preventative pharmacological interventions [81, 82]. The con-
cept of neuroprotective interventions is established in neurological disorders [83]. 
The concept appears theoretically attractive to those who are displaying some signs 
of a disorder but not a full-threshold disorder. Several theoretical explanations have 
been offered with the dominant one being that psychiatric disorders are partly 
underpinned by an alteration in apoptosis leading to altered synaptic pruning during 
critical developmental periods [81, 84]. Neuroprotective strategies may arrest or 
delay progression of such pathological processes.

Some existing psychiatric treatments are associated with neuroprotective proper-
ties. These include atypical antipsychotic medication, mood stabilizers (lithium, 
anticonvulsants) and antidepressants [85–90]. In particular, monoamine oxidase 
inhibitors, tetracyclic antidepressants, tricyclic antidepressants, SSRIs and sero-
tonin and noradrenaline reuptake inhibitors have all been associated with neuropro-
tection of hippocampal neurons through modulation of brain-derived neuroprotective 
factor (BDNF), with some effects possibly mediated by dose [89, 91, 92].

More novel agents proposed to be neuroprotective have been termed ‘nutraceuti-
cals’, a concept combining ‘nutrition’ and ‘pharmaceutical’, as they are often also 
dietary supplements. These agents function like food or food products associated 
with health and medical benefits, such as prevention and treatment of disease. One 
with the most research interest is long-chain omega-3 polyunsaturated fatty acids or 
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‘fish oil’. Importantly, many trials of nutraceuticals are dissimilar to other psycho-
pharmacological trials in that they rarely have pharmaceutical industry sponsorship, 
given such compounds tend not to be novel and are widely available for other uses.

3.3.2  Neuroprotective Properties of Established Treatments 
for Mental Disorders in At-Risk Mental States

A research group from New York reported a possible beneficial effect of antidepres-
sant medication on progression to a full-threshold psychotic disorder in an UHR 
group, arguing that antidepressants have neuroprotective properties [93]. The study 
was a prospective naturalistic treatment study of 48 participants, where 20 were 
prescribed antidepressants and 28 were prescribed second-generation antipsychot-
ics. The rate of developing a psychotic disorder was 25% in the group treated pri-
marily with antipsychotics, and there were no ‘conversions’ to a psychotic disorder 
in the primarily antidepressant-treated group. However, there were differences 
between the two groups at baseline, with the antipsychotic group having more dis-
organized thinking and over the follow-up period they were more likely to be non- 
compliant with medications. Despite these methodological shortcomings, the study 
does suggest that this is likely an area worth further research in this population. 
However, as the rates of lifetime depressive disorders in UHR individuals can be as 
high as 60% [94, 95], the possibility of a randomized controlled trial to further 
investigate this treatment approach on its own (which would mean randomizing to 
placebo) is ethically challenging [96]. Another trial is underway that uses a stepped 
approach to treatment in UHR that has the use of antidepressants as a later step in 
the pathway when more ‘benign’ treatments have not been effective. The results are 
awaited [97]. Lithium is also thought to have neuroprotective properties, and its 
efficacy in reducing risk of psychosis in the UHR population has been investigated. 
Preliminary results from one study suggest that lithium may have some neuropro-
tective effects but does not delay psychosis onset. However, the trial was a small, 
single-site study [81, 98, 99].

Whilst these therapies are established in the treatment of psychiatric disorders in 
general, they are not without well-documented and significant side effects, which in 
a population who are not necessarily guaranteed to develop full-threshold disorders 
raises several questions about the balance between risk and potential benefit. 
Attention has therefore turned to even more benign pharmacological interventions.

3.3.3  Supplementation Agents in At-Risk Mental States

3.3.3.1  Supplementation in Ultra High Risk
Supplementation with long-chain omega-3 polyunsaturated fatty acids (PUFAs) 
(fish oil) has received considerable research interest in psychotic disorders. Research 
into the beneficial effects of omega-3 PUFAs as an adjunctive treatment or supple-
ment in individuals with established schizophrenia and first-episode psychosis has 
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yielded some positive results [100]. In the UHR population, 12 weeks of omega-3 
PUFAs reduced risk of development of psychotic disorder at 12-month follow-up 
[101], and even at a later 7-year follow-up [102]. A significant reduction in positive 
and negative symptoms and improved functioning was also found in the omega-3- 
treated group compared to placebo. Adverse effects did not differ between the two 
groups. However, two subsequent replication studies failed to find a benefit of 
omega-3 PUFAs in transition rate or reduction in symptoms [103, 104]. There is 
some data to suggest those whose omega-3 levels increase with supplementation or 
have higher baseline levels may have more improvement in symptoms and function-
ing [105]. There is ongoing research in this area.

Another treatment of interest is the hypothalamic neuropeptide, oxytocin. 
Oxytocin has been recognized as playing a role in social and emotional functioning 
with mixed findings on its potential role in mediating social cognition in consumers 
with established psychosis [10]. Interest in the use of oxytocin in UHR especially in 
relation to hippocampal function has increased recently. In one study [106], intrana-
sal oxytocin was associated with increased cerebral perfusion in the left hippocam-
pal region in UHR consumers. However, the clinical significance of these findings 
remains largely speculative [106].

More recently, interest has emerged in using cannabidiol  (CBD) in consum-
ers at-risk of developing a major psychotic disorder [107]. CBD has been examined 
as an adjunctive treatment in psychosis, and has been shown alongside regular anti-
psychotic treatment to modestly improve positive psychotic symptoms and illness 
severity, with mild side effects, most of which resolved spontaneously [108]. In 
UHR consumers, a single dose of CBD has been associated with attenuation of 
abnormal insular cortex function [109] as well as normalization of medial temporal 
lobe, mid-brain and striatal dysfunction [110]. UHR consumers with lower levels of 
anandamide have been found to have a higher risk of transition to full-threshold 
psychotic disorders compared to those with higher levels [111]. A three-arm ran-
domized controlled trial with placebo and two different doses of CBD has com-
menced in 2021, and will assess the effects of CBD on positive psychotic symptoms 
in UHR individuals after 12 weeks of daily dosing [112].

There has also been a short pilot study demonstrating glycine supplementation 
may improve symptoms and cognition in young people at-risk of psychosis [113]. 
However, a small sample size was used, and the study duration was short, highlight-
ing the need for more comprehensive studies to confirm findings.

3.3.3.2  Bipolar ‘At Risk’ and Emerging Depressive Disorders
Several nutraceuticals have been investigated in depression and BPAD.  Despite 
there being no trials of indicated secondary prevention in at-risk groups, it is worth 
briefly mentioning some of these compounds used either on their own or as adjunct 
in established disorders. The use of omega-3 PUFAs as an adjunct in the treatment 
of depression and bipolar depression has some evidence of efficacy [100, 114, 115]. 
The evidence for the efficacy of omega-3 PUFAs as a treatment alone is less robust. 
There has been one trial on the efficacy of omega-3 treatment alone in childhood 
depression (aged 6–12) [116] but nothing specifically about older or youth 
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populations. Again, there is encouraging evidence to support the notion that supple-
mentation may be beneficial. Epidemiological studies indicate an association 
between depression and low dietary intake of omega-3 fatty acids, and biochemical 
studies have shown reduced levels of omega-3 fatty acids in red blood cell mem-
branes in depressed consumers. Animal studies of fatty acid supplementation have 
also shown reduced ‘depression-like’ behaviours in rats, though applying these 
findings to humans is complex [117].

Another nutraceutical of interest in depression is folate. This is based on the find-
ings of low levels of plasma and red cell folate in depression, especially in those 
with poor response to treatment [118, 119]. There is no convincing evidence to 
recommend the use of folate in adults yet [120], although some small studies have 
suggested folate as an adjunct to treatment in established depression is associated 
with reduced symptomatology [121], with similar findings in schizophrenia [122], 
though more data is needed.

In one trial on established depression in adolescents aged 12–17 who had also 
previously attracted a diagnosis of BPAD, the nutraceutical ginseng (Acanthopanax 
senticosus) was added to lithium and compared to fluoxetine [123]. There was no 
difference in response rate, remission or depressive symptoms. There is evidence 
that N-acetylcysteine may be an effective adjunct in bipolar depression in adults 
[124], but there are currently no trials in the youth population.

3.4  Issues in Research, Clinical Practice and Ethics Relevant 
to Preventative Prescribing in At-Risk Mental States

The concept of at-risk states in mental illness remains contentious in research and 
clinical practice. Debates have included suggestions ranging from reframing early 
intervention services [125] abandoning the concept entirely [126], as well as 
responses pointing out misunderstandings of the evidence and calls for more 
research [127].

Fusar-Poli et al. [10] point to the ‘Gartner Hype Cycle’ in UHR research. The 
hype cycle includes (1) innovative trigger, (2) peak of inflated expectations, (3) 
trough of disillusionment, (4) slope of enlightenment and (5) plateau of productivity 
or knowledge. Fusar-Poli et al. indicate after several negative early intervention tri-
als, current research efforts align with the trough of disillusionment. In their 
umbrella review of the evidence for preventative interventions in UHR consumers 
[10], they found no pooled effect sizes across pharmacological, psychological or 
other treatments for the prevention of psychosis onset, nor favour for any particular 
preventative treatment over another. Outcomes included risk of developing first- 
episode psychosis, acceptability of treatments, severity of attenuated positive or 
negative psychotic symptoms, symptom-related distress, level of social functioning, 
level of general functioning and quality of life [10]. Equally, systematic reviews in 
this area have reported that for reducing transition from UHR to full-threshold psy-
chotic disorder, the best evidence is for omega-3 fatty acids, but the quality of evi-
dence is low and most other pharmacotherapy interventions seem to have poor 
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support, overall. In other reviews, psychological treatments seem to have more 
promising results, with some data indicating a number needed to treat of 13 over 
12 months for CBT in UHR consumers [128, 129].

However, as Fusar-Poli et al. [10] also suggest, the ‘uncertain stage of knowl-
edge’ is often the precipitant to productive generation of knowledge, growing from 
the limitations of current evidence, and occurring after the ‘peak of inflated expecta-
tions’. This has occurred in other areas of medicine, such as cancer prevention, 
where contemporary preventative practices are well-established [10]. In addition, 
there are significant methodological challenges in conducting research in this area, 
including difficulty blinding therapists, high attrition and non-adherence rates in 
youth. Furthermore, a large number of studies are underpowered, and it is difficult 
to determine the degree of symptom reduction needed to conclusively determine 
clinical improvement [129].

3.4.1  Prescribing for Prevention in At-Risk Mental States

The use of pharmacotherapies to prevent illness poses a set of unique challenges for 
clinicians, consumers and their families and carers. This is certainly not limited to 
mental health. An example in physical medicine is the treatment of hypertension in 
young adults. Elevated blood pressure or stage 1 or stage 2 hypertension in adults 
under the age of 40 is associated with a significantly higher risk of cardiovascular 
disease, compared with those who are normotensive [130]. However, treatment of 
hypertension in young adults remains controversial. Although the presence of car-
diovascular and brain changes in young adults with hypertension indicates a need to 
initiate treatment, there are conflicting thresholds for diagnosis, inappropriate or 
invalid use of risk-based models derived from literature about older age groups and 
an overall lack of data on the benefits and drawbacks of using pharmacotherapy in 
young people [131].

Another example is the use of pharmacotherapies as an early intervention for 
multiple sclerosis (MS). Optic neuritis (ON) results from acute, demyelinating 
inflammation of the optic nerve and is one of the most common initial presentations 
of MS. However, the predictive value of ON has been the subject of debates that 
resemble discourse around at-risk mental states [132]. One key study by the Optic 
Neuritis Study Group in 2008 [133] demonstrated that the aggregate probability of 
developing MS 15 years after the onset of ON was 50%, while the risk was 25% for 
those with no lesions on MRI compared with 72% for those with one or more lesions 
on MRI at initial screen. Some demographic variables have also been associated 
with development of MS in consumers presenting with ON, such as low body mass 
index [134]. Like treatment of first-episode psychosis, however, the use of ongoing 
disease modifying pharmacotherapies beyond treatment of the initial attack remains 
contested [135]. Equally, like guidelines for those considered at-risk of developing 
psychosis, guidelines from advisory groups about ON and MS are complex and 
reflect the unknowns of working with an at-risk condition. Based on observational 
studies, the American Academy of Neurology recommends initiation of disease 
modifying agents for consumers with an isolated demyelinating event such as ON 
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with two or more MRI-detected neurological lesions, but also advises ongoing 
screening only in those with an isolated clinical syndrome. Similar to the area of 
focus in this chapter, these guidelines highlight the need for further evidence regard-
ing clinical benefit, adverse effects and burden of taking long-term medication [136].

These examples provide evidence that prescribing for secondary prevention in 
mental health is as complex as in other areas of medicine. In addition, societal and 
self-stigma related to most if not all diagnoses, as well as maintaining adherence can 
be particularly challenging in mental health care.

3.4.2  Aspects of the Therapeutic Alliance 
in Preventative Psychopharmacology

Given a large proportion of the research on preventative psychopharmacology 
relates to young people with at-risk mental states, it is worth mentioning some 
unique dimensions of working with young people taking pharmacotherapy. Young 
people living with chronic illnesses face several ongoing challenges in addition to 
the usual stressors of adolescence and early adulthood. Use of any therapy requires 
regular involvement of health professionals in a young person’s life, which may be 
a novel experience compared to healthy peers, and can be difficult to accept. Health- 
care providers promoting a young person’s independence and control around deci-
sions about their care and managing both positive and negative consequences are 
important for maintaining compliance and achieving good longitudinal outcomes 
[137, 138]. Technology-based approaches, such as text-messaging and mobile apps, 
may also be useful in giving a sense of control and maintaining adherence [139].

The significance of possible adverse effects in preventative psychopharmacology 
should be considered with respect to the unique experience of working with young 
people. Unintended harms of pharmacotherapies, including side effects, the burden 
of consistently monitoring a chronic illness and adhering to a treatment regimen can 
have a major impact on the effectiveness of pharmacotherapies [140]. A diverse 
range of side effects from psychotropic medications are described in the literature 
from young people’s perspectives, and there is recognition that they can lead to dis-
like of pharmacotherapies. Concerns include discontinuation syndromes, becoming 
dependent on medications and in some cases, needing to use illicit substances to 
cope with adverse effects [138]. Sexual dysfunction and weight gain, which are 
likely to be considered significant for young people with at-risk mental states, 
should be given particular consideration. 

3.4.3  Ethical Challenges

There are several ethical dimensions worth briefly considering in relation to devel-
oping research on preventative psychopharmacology in young people. Most have 
been considered in relation to studies on the UHR mental state, though many apply 
to research on other at-risk mental states. More broadly, they highlight the difficulty 
in researching and establishing any practice designed to prevent illness.
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One of the most significant challenges in this area is working with the possibility 
that treatments, including pharmacotherapies and others, can challenge the princi-
ple of nonmaleficence when they are given to people who do not ever developing a 
mental disorder but do suffer adverse effects. The probability of developing a full- 
threshold psychotic disorder from its putative at-risk state has been recognized as 
being less than 50% [127]. It currently remains challenging to identify which UHR 
consumers are in the group who do not convert to full-threshold disorders once 
medication has been commenced, and distinguish them from false-false positives 
(people who would have developed psychosis, were it not for the treatment they 
received before the condition’s onset) [141, 142]. In addition, others also argue 
symptoms associated with at-risk states are often mild positive symptoms occurring 
alongside largely non-psychotic symptoms, such as concentration difficulties, moti-
vational impairment, low mood, sleep changes and anxiety, leading to the view that 
treatments designed for more severe positive symptoms, such as antipsychotics, are 
not justified in this population [143]. This may be the case, and is well-recognized 
by proponents of research in this area. This has also been one factor leading to 
increasing focus on exploring the potential benefits of more benign alternatives, 
such as nutraceuticals. In addition, it partly explains the conservative approach of 
some current guidelines, as  described previously, which recommend treatments 
such as CBT over antipsychotic medications, largely due to the potential impact 
of pharmacological side effects [76, 78].

In addition, there have been concerns around young people being stigmatized by 
being ‘labelled’ as UHR, with this being considered another threat to nonmalefi-
cence. In a similar vein, there are concerns around at-risk states being used instead 
of diagnostic terms such as ‘psychosis’, and initiating treatment in this setting with 
terms like ‘at-risk’ posing a threat to  fully informed consent [142]. Some argue 
these concerns gain increased magnitude in the setting of the high false positive rate 
of the UHR diagnosis and the likely prospect of adverse effects of some medications 
considered for prevention [144]. However, stigma is a complex issue in this area, 
and several aspects continue to be debated. Evidence is mixed, with some findings 
indicating young people with an UHR diagnosis feel increased internalized stigma 
and perceived discrimination compared with those with non-psychotic disorders, 
but others report feelings of relief, validation and improved help-seeking behaviours 
[145]. Regarding pharmacotherapies, taking medication has been reported as stig-
matizing for young people with chronic physical illnesses due to concerns that it 
may make it obvious to others that  they have a chronic health problem [140]. 
Alternative evidence indicates young people who self-label as ‘mentally ill’ tend to 
have greater willingness to seek help and take psychiatric medications [146].

The complexity of the ethical aspects of this area of research, considered along-
side some of the promising findings in the empirical literature highlights the need 
for more data on at-risk prediction models, more benign treatments for at-risk states 
such as nutraceuticals and the qualitative experience of those considered at-risk of 
developing major mental disorders. There is no area of research without ethical 
dilemmas, and in real-world practice, the absence of research is likely to facilitate 
more unpredictable, “off-label” prescribing in clinical practice.
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3.5  Conclusions and Future Directions

We have discussed pharmacological prevention in mental disorders focusing pri-
marily on secondary indicated prevention for at-risk mental states in young people. 
The emergence of early intervention paradigms and the clinical staging model for 
major mental illnesses has encouraged investigation into the role of pharmacologi-
cal treatments in very early treatment and prevention of mental disorders in young 
people. To date, the literature and current guidelines suggest pharmacotherapy in 
the absence of psychological and psychosocial treatments is not indicated, although 
more research is needed to define their role as adjunctive treatments. The most 
promising area of interest seems to be in defining the potential role of more benign 
pharmacological treatments including nutraceuticals or putative neuroprotective 
compounds. Although the area of indicated prevention in psychopharmacology is 
in its infancy and subject to ethical dilemmas, there are some promising signs that 
some of these agents may have a useful preventative role or potentially a neuropro-
tective effect in these disabling disorders and therefore a wider public health 
benefit.

Glossary

‘At-risk’ mental state Mental states with cognitive, perceptual and functional 
signs and symptoms suggesting, though not confirming, the emergence of a 
major mental disorder

Nutraceuticals Compounds that can be derived from foods and naturally occurring 
products with properties that may mitigate the emergence or severity of disease

Prodrome Early clinical evidence of illness preceding the development of an 
acute, fully developed recognizable disorder

Psychotropic medications Pharmacological compounds known to mitigate the 
signs and symptoms of major mental disorders through biological mechanisms 
in the brain

Ultra high risk state Individuals suffering cognitive, perceptual and functional 
symptoms with individual, genetic and functional risk factors, suggestive of very 
high likelihood of developing a first-episode psychosis and meeting a set of pre-
defined criteria
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4.1  What Is Postpartum (or Puerperal) Psychosis

Whilst extensive research has been conducted on the aetiology, pathophysiology 
and optimal management of psychoses unrelated to the puerperium, as seen through-
out this book, not much has been done on postpartum psychosis. This chapter aims 
to provide an overview on the main risk factors, clinical characteristics and possi-
bilities for prevention and management of this rare but very severe psychosis.

Postpartum psychosis (PP) is the most severe perinatal mental health problem 
and a psychiatric and obstetric emergency. PP is rare and usually presents with a 
sudden onset following childbirth, occurring in approximately 1–2 per 1000 live 
births [1]. It is most commonly associated with a personal or family history of 
bipolar disorder, and women with a history of bipolar disorder have a 
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significantly higher risk of suffering an episode after delivery, estimated at 
between 30 and 50% [2–4]. The risk is also significantly higher in women who 
suffered from PP following a previous birth. The fact that the risk of PP is par-
ticularly high in these groups of women makes it highly predictable and thus 
provides ample opportunities for the prevention and early management of this 
severe type of psychosis.

The onset of PP is usually rapid (within hours) and symptoms most often appear 
within 72  h to 4  weeks after delivery [5], although they may still present up to 
12 weeks after childbirth [6], and even up to 6 months after delivery, although with 
a significantly reduced risk. Vigilance and monitoring are therefore important given 
the potentially devastating impact of psychosis during this period.

Symptoms of PP typically include mood swings, confusion, disorganised behav-
iour, delusions and hallucinations that may involve the baby, creating additional risk 
for his/her safety, and in rare cases may lead to suicide and/or infanticide [7–9]. 
There can be significant fluctuations in mental state, with women at times appearing 
to be well, and yet within a few hours appearing confused, with a labile mood and 
at times paranoia. Whilst some of these symptoms, like hypomania or anxiety, are 
similar to those that precede a relapse of bipolar disorder, others such as feeling 
confused or unreal appear to be more specific to PP.  Other common symptoms 
include agitation, fearfulness, tearfulness, lack of sleep and grossly disorganised 
behaviour. A disturbance of consciousness characterised by confusion, catatonia or 
perplexity is also a common presentation [10]. In fact, a study conducted in India 
found that 20% of 200 women with PP experienced catatonia during that episode, 
most commonly in the form of mutism, withdrawal and negativism [11]. These 
symptoms represent a dramatic change from the previous level of functioning in 
these women [5, 9], who usually have little insight into the seriousness of their con-
dition. An episode can last at least 1  day and usually resolves in 1–2.5  months, 
although an episode of postpartum depression with psychotic features often has a 
longer duration compared to postpartum mania [12, 13]. Thus, PP can result in con-
siderable distress, and may have long-term consequences for women’s well-being, 
as well as that of their baby and their family, together with implications for wider 
society [14]. Women usually eventually return to their previous levels of function-
ing, with a more favourable prognosis for women with shorter episodes [13, 15].

Due to its severity, PP requires rapid and intensive psychiatric treatment and 
hospitalisation (sometimes requiring involuntary hospital admission) for mother 
and baby safety, and for treatment to be initiated as soon as possible, as discussed 
later in this chapter.

4.2  Risk Factors for the Onset of PP

The strongest risk factor for the onset of PP is a personal history of bipolar disorder, 
schizoaffective disorder [4] or a history of previous PP [13]. More specifically, 
about 26% of women with bipolar disorder I and schizoaffective disorder bipolar 
type can develop an episode of PP after giving birth [4]. Women who have 
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experienced an episode of PP following a previous pregnancy are also at increased 
risk of a new episode after a subsequent delivery, with rates ranging between 54.4 
and 57% [13, 16].

A thorough review and meta-analysis has confirmed the higher risk in women 
with a history of bipolar disorder or PP, although this study found relapse rates to be 
lower than those reported in previous studies [17]. In particular, these authors found 
that 17% of women with a diagnosis of bipolar disorder and 29% of women with a 
history of PP experienced a severe postpartum relapse, defined as having a psy-
chotic, manic or mixed episode and/or a psychiatric hospitalisation [17].

In addition to a personal history, having a family history of PP in a first-degree 
relative has also been found to increase the risk of PP [4], with the risk reported as 
being as high as 57% in women with both a diagnosis of bipolar disorder and a fam-
ily history of PP [4]. Importantly, evidence shows that diagnoses of schizophrenia 
or major depressive disorder are not associated with a higher risk of psychosis in the 
postnatal period. For example, Kendell found that only 3% of women with schizo-
phrenia and 2% of women with a history of depression developed a severe postpar-
tum relapse requiring hospital admission in the postpartum [18].

4.2.1  Obstetric, Psychosocial and Sleep-Related Risk Factors

Although a number of obstetric factors for the development of PP have been investi-
gated, including pregnancy and delivery complications, caesarean section, primipar-
ity, length of gestation, neonatal complications, infant gender and inter-pregnancy 
interval, results across studies have not always been consistent. The obstetric factor 
that has been most consistently associated with an increased risk of PP is primiparity 
[14], particularly in women with a first episode of PP [19] but also in those with a 
previous history of bipolar or schizoaffective disorder [20]. Although the higher risk 
related to primiparity has been suggested to reflect the fact that women who develop 
PP may be less likely to have other children, studies that have controlled for this factor 
do not provide support for this suggestion [20]. An alternative hypothesis is that the 
higher risk for PP in primiparae women could be related to greater psychological 
stress, as a first pregnancy is an unknown quantity for the women and every aspect, 
including transition to parenthood, may increase stress levels. On the other hand, spe-
cific biological changes occur in first pregnancies, similar to those occurring in other 
disorders, like pregnancy-induced hypertension and pre-eclampsia, which also occur 
more frequently in first pregnancies. Some studies have also reported an increased risk 
of PP in women with long inter-pregnancy intervals [19], possibly because the bio-
logical differences between first and subsequent pregnancies become fewer when the 
interval between pregnancies increases, thus resulting in higher rates of PP [19].

Some evidence also suggests that delivery—but not pregnancy-related complica-
tions—could increase the risk of developing PP, and also of being admitted to hos-
pital after delivery [20, 21]. Perhaps not surprisingly, considering its role in mania, 
sleep loss has been found to increase the risk of PP. Sleep disruption is thought to be 
a trigger in the development of mania and psychosis unrelated to childbirth, and is 
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also a common symptom in women with PP [22, 23]. Sleep disruption in the peri-
natal period can result from the physiological changes of pregnancy and the post-
partum, and the need to care for the newborn after giving birth [22, 23]. Despite this 
evidence, little research has been conducted in this area. A study has found that 
women with PP were more likely to give birth during the night and to have longer 
labours compared to control women [24], whilst another study found that women 
with a history of bipolar disorder and/or a history of psychosis did not differ from 
healthy women in their sleep behaviour in pregnancy and in the first 6 months of the 
postpartum. Interestingly, a recent study [25] found that women with bipolar I dis-
order who reported sleep loss as a trigger to their manic episodes were twice as 
likely to have experienced an episode of PP during their lifetime. On the contrary, 
women with bipolar I disorder reporting a history of sleep loss triggering an episode 
of depression were not more likely to experience an episode of PP following child-
birth. This suggests that the presence of a specific vulnerability to the development 
of mania induced by sleep loss also increases the risk of developing PP [25].

With regard to demographic factors, research is limited and results have been 
inconsistent. Whilst one study [26] found an increased risk for PP in single and 
older women, another study [18] found that single women had an increased risk for 
admission to hospital, although this was not specific to psychosis and maternal age 
was not associated with PP. Level of education was not found to be associated with 
an increased risk of PP [26].

Stressful life events and childhood adversity have been consistently associated 
with an increased risk of developing psychosis and psychotic relapses unrelated to the 
puerperium, but their role has been much less frequently investigated in the occur-
rence of PP. Whilst some studies have not found an association between stressors and 
the onset of PP [14], our recent work has found that women with current PP actually 
report more frequent recent stressful life events, as well as higher perceived stress than 
healthy women in the same postpartum period [27]. Those women also show an acti-
vation of the stress and immune response, with higher levels of cortisol, the main 
stress hormone, during the day and of C-reactive protein, an indicator of inflamma-
tion, than control women. In a more recent and larger sample of women at risk of PP 
evaluated since pregnancy, we replicated evidence for a role of stress and its biological 
response, and found that severe childhood maltreatment and higher daily cortisol lev-
els in the third trimester of pregnancy (with odds ratios of 4.9 and 3.7, respectively) 
predicted a psychiatric relapse in the first 4 weeks’ postpartum in women at risk of PP, 
after adjusting for clinical and sociodemographic covariates [28]. Together, these data 
provide support for the role of psychosocial stress and the biological stress system in 
increasing the risk of postpartum relapse in women at risk of this disorder [28].

4.2.2  Biological, Genetic and Brain-Related Risk Factors

The clear temporal relationship between childbirth and PP suggests that biological 
factors are involved in the onset of the illness [29]. For example, the rapid decline 
of reproductive hormones (oestrogen and progesterone) that occurs after delivery 
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has been long thought to play a role in the development of this disorder. In fact, 
oestrogen has a modulatory effect on dopaminergic function, which is involved in 
the development of psychosis [30].

However, absolute levels of reproductive hormones have not been found to differ 
between women who develop PP and unaffected women, and the administration of 
oestrogen to women at risk of PP has not been found to prevent the onset of an epi-
sode [31, 32]. It is possible that women who develop PP have an altered response to 
the normal hormonal fluctuations associated with the perinatal period and that hor-
monal changes interact with an underlying vulnerability of biological systems 
involved in the origin of psychosis [30, 33].

Similarly to reproductive hormones, cortisol also undergoes dramatic changes 
during pregnancy and the early postpartum, and rapidly declines after delivery [30]. 
Alterations in the hypothalamic-pituitary-adrenal axis and in cortisol levels have 
also been observed in depression and psychosis unrelated to gestation [30], and as 
mentioned above, are now also emerging in relation to the onset of PP, thus provid-
ing important pointers to the role of stress as a potential area for intervention.

Another biological system possibly involved in the origin of PP, as mentioned 
earlier, is the immune system. In fact, the perinatal period is characterised by 
changes in the maternal immune system, and pregnancy is a time of immunosup-
pression, necessary to promote tolerance towards the genetically different foetal 
tissue. However, after delivery, there is usually a “rebound” phenomenon, with an 
over-activation of the immune system [34]. An increase in inflammatory markers 
has been observed in both affective and non-affective psychoses unrelated to gesta-
tion [30], and evidence has built over the last decade to support a role for immune 
dysregulation also in the onset of PP. In addition to the findings mentioned above 
from our group [27], Bergink and colleagues [34] found evidence of an immune 
system dysregulation in women with a first episode of PP, suggesting the presence 
of an inflammatory state in these women similar to that reported in individuals with 
non-puerperal psychosis.

Finally, evidence of a familial component in the risk of PP suggests an impor-
tant role for genetic factors [4]. Evidence points to the involvement of one or more 
susceptibility genes on the long arm of chromosome 16, as well as of others 
involved in serotoninergic, hormonal and inflammatory pathways. However, stud-
ies are still in progress and until now no genetic variants have been consistently 
observed [14, 33].

Other potential risk factors include alterations in brain structure and function. 
Although a considerable body of research has shown that individuals who develop 
affective and non-affective psychosis unrelated to gestation present alterations in 
brain structure and function at their first episode of the illness or even prior to psy-
chosis onset, very little has been done in women with, or at risk of, PP [30]. In the 
last few years, our group has provided evidence for both structural and functional 
alterations in women at risk who develop an episode of PP and in women at risk 
who remain well. For example, we found that women with PP show smaller vol-
umes of the anterior cingulate gyrus, superior temporal gyrus and parahippocampal 
gyrus compared to women who were at risk but remain well following the index 
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pregnancy [35]. On the other hand, women who remain well postnatally were 
observed to have larger superior and inferior frontal gyrus compared to healthy 
women. More recently, in another sample of women at risk of PP followed up since 
pregnancy, we found that these women, and specifically those who developed a 
psychiatric relapse in the postpartum, showed increased resting connectivity within 
an executive network compared to women not at risk [36]. Women at risk also 
showed decreased connectivity in the executive network, and altered emotional 
load-dependent connectivity between executive, salience and default-mode net-
works during the execution of an emotional task. Those women at risk who became 
unwell particularly showed increased salience network-dependent modulation of 
the default-mode and executive network relative to those at risk who remained well, 
who showed greater executive network-dependent modulation of the salience net-
work. These findings point to an important role for the executive network and its 
interplay with other brain networks implicated in goal-directed behaviour, which 
could be considered neural phenotypes for PP and help advance our understanding 
of the pathophysiology of this disorder.

4.3  Differential Diagnosis

The prodromal symptoms of PP can be easily confused with those of postpartum 
blues, as these both develop soon after delivery, and usually in the first week post-
partum. However, contrary to the baby blues, symptoms of PP do not recover spon-
taneously but worsen rapidly [37]. Although PP can also present with a predominant 
depressive affect, it should be differentiated from postpartum depression. PP devel-
ops very quickly after childbirth, most often within 2 weeks, with symptoms esca-
lating rapidly, whilst postpartum depression symptoms usually do not start before 
2 weeks after delivery [38].

Also, it is important to differentiate the delusional thought content about harm-
ing the infant that can occur in PP from that of obsessions and compulsions. 
Obsessions are characterised by intrusive images and thoughts which are ego- 
dystonic, which occur in the context of an obsessive compulsive disorder and some-
times in postnatal depression. In these, women recognise them as being intrusive 
images and thoughts, and are able to maintain rational judgement and reality test-
ing. These women are not typically at increased risk of harming their infants, 
although they may avoid them to reduce anxiety and fear of causing them harm. On 
the contrary, delusional thoughts about harming the infant are ego-syntonic, and 
women who experience them are unable to distinguish them from reality, and to 
understand the potential consequences of their behaviour, and may in some occa-
sions feel forced to act on them [5, 9, 39].

As well as a detailed mental state assessment, the differential diagnosis of PP 
requires a thorough evaluation of the patient’s history, a physical and neurologic 
examination and basic medical workup. This should include a complete blood 
count, metabolic profile and urine toxicology screen and thyroid function tests and 
thyroid autoantibodies, serum calcium levels, B12, thiamine and folate levels and 
erythrocyte sedimentation rate [5]. Investigation should also include C-reactive 
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protein, autoantibodies like NMDA and voltage-gated k channels (VGKC) complex 
and glutamic acid decarboxylase (GAD).

The differential diagnosis should also exclude the possibility of delirium (with a 
screen to include HIV and hepatitis), acute infections, anaemia due to peripartum 
blood loss, endocrine and autoimmune disorders and eclampsia [5, 40]. Other con-
ditions that should be considered include metabolic or nutritional deficiencies, as 
well as primary hypoparathyroidism, uremic encephalopathy, hepatic failure, vita-
min deficiencies, stroke and drug or medication-induced psychosis [12]. 
Neuroimaging investigations and EEG should be routinely performed, particularly 
in women presenting with neurological symptoms such as seizures, impaired con-
sciousness or dyskinesia.

It is also important to observe women for substance-related disorders, as sub-
stance use and psychotic disorders may coexist and/or substance use may cause 
psychotic symptoms in the absence of a psychotic disorder.

Finally, it is important to distinguish between women who have a pre-existing 
psychotic disorder and those who develop a first-onset psychotic disorder, as both 
the course of the disorder and treatment option would vary significantly in these two 
populations.

4.4  Prevention and Prophylaxis

4.4.1  Screening for Postpartum Psychosis

There are currently no easily implemented self-report screening tools for PP. Some 
authors have advocated the use of the Mood Disorder Questionnaire (MDQ) [5], a 
brief self-report screen of 13 symptoms and their timing and degree of impairment, 
completed in approximately 5 min that detects bipolar disorder.

At present, appropriate preconception counselling represents the best approach 
to reduce the risks and impact of PP, together with careful management and sup-
port. Any woman at risk, or who experiences an episode of PP, should also receive 
psychoeducation about the risk in current as well as subsequent pregnancies, and 
be informed that the highest risk of recurrent episodes is conferred by a pre-exist-
ing bipolar disorder or previous episodes of PP. Advice should include education 
about sleep hygiene and prevention of sleep loss near delivery, as discussed earlier 
in this chapter. Clinicians and mothers should also develop, with specialist ser-
vices, an integrated treatment plan involving the woman, her family support and all 
healthcare (and social care if present) professionals involved.

4.4.2  The Role of Medications

Postpartum relapse rates seem to be higher in unmedicated than in medicated 
women with a diagnosis of bipolar disorder or a history of PP. As such, in the above- 
mentioned meta-analysis, Wesseloo and colleagues found that 66% of the women 
with bipolar disorder who had not taken prophylactic medication in pregnancy had 
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a postpartum relapse, in contrast with 23% of those who had taken medication in 
pregnancy [17]. Similarly, these authors also found higher relapse rates (65%) in 
women who did not take medication in the postpartum period compared to those 
who took medication (29%).

Experiencing an episode of illness in pregnancy has been described as another 
significant risk factor for a relapse in the postpartum in women with a previous 
diagnosis of bipolar disorder with or without a history of puerperal episodes, a find-
ing that we have also recently replicated [28, 41]. Relapse rates have been reported 
to be high (around 24%) in pregnancy in women with bipolar disorder, and 60% of 
the women who had an episode during pregnancy have been found to also experi-
ence a postpartum relapse, despite being on medication after the episode suffered in 
pregnancy. On the contrary, those women with a history of PP, even when medication- 
free, have not been reported to be at risk of relapse in pregnancy but only in the 
postpartum [42]. It is therefore important to make women aware that those with a 
history of isolated PP are not at increased risk for episodes during pregnancy.

Still, to date it remains unclear whether starting prophylaxis following delivery 
is sufficient to prevent an episode in women at risk, or whether medications should 
also be taken during pregnancy. Some evidence suggests that for women with a his-
tory of bipolar disorder, the rates of postpartum relapses are significantly lower in 
those who are maintained on medications during pregnancy [17].

Prophylactic medications such as lithium or antipsychotics given immediately 
after delivery may reduce the risk of developing PP, and some advocate that these 
medications should start already in the second or third trimester, although this 
remains controversial [5]. There is a body of evidence that particularly supports the 
use of lithium for the postpartum prophylaxis of PP, in those women at high risk 
because of a previous history of bipolar disorder or PP [42–44]. Use of lithium at 
this time has however important implications, considering the shifts in fluids that 
occur around childbirth, and the passage of lithium in breast milk. For these reasons, 
atypical antipsychotics are often preferred to lithium, although there is no sufficient 
evidence to support their use in the prophylaxis of PP.

The risks and benefits of treatment with any of these medications, and the desire 
to breastfeed, should all be discussed prior to delivery. It is important to closely 
monitor mental state and to have a plan to identify any early sign of relapse as soon 
as they emerge in those women with bipolar disorder who prefer to discontinue 
medications in pregnancy and not to recommence medications immediately after 
childbirth.

For women who do already take medications in pregnancy, the discussion should 
focus on costs and benefits of treatment and of not receiving treatment, and on con-
sidering which medications have been effective in treating previous illness episodes. 
The conversation should consider continuing the current regime, stopping some or 
all medications or switching to other medications if there are options with greater 
evidence of safety in pregnancy.

In women with bipolar disorder, lithium prophylaxis in pregnancy is often a rec-
ommended option, in view of its established efficacy, although this drug carries 
known maternal and infant risks [45]. A study by Viguera and colleagues [46] 
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compared relapse rates in women with bipolar disorder who discontinued lithium 
during pregnancy with rates in non-pregnant women with bipolar disorder who dis-
continued lithium, over an equivalent period of time. These authors found that, 
whilst relapse rates were similar in the first 40 weeks after lithium discontinuation, 
they were 2.9 more frequent in the postpartum period in pregnant compared with 
non- pregnant women (70% compared with 24%).

Whilst second-generation antipsychotics are often considered in alternative to 
lithium, there are no data available at present to support the superiority of one anti-
psychotic over another in terms of safety, although second-generation antipsychot-
ics may have greater efficacy and fewer short-term side effects [47]. Furthermore, 
existing data suggest that first- and second-generation antipsychotics are not major 
teratogens [48–50]. The choice should therefore be informed by a discussion with 
the patient, based on personal preference and expectation for efficacy, and informa-
tion from both personal and family history. Even in the context of a cost/benefit 
discussion, it should still be considered that women who take antipsychotic medica-
tions are also at higher risk for adverse maternal and perinatal outcomes compared 
to the general population and should therefore be monitored for their  
occurrence [49].

4.5  Treatment and Management of Postpartum Psychosis

Once it occurs, PP is primarily managed with specialist treatment and medications, 
which may be complemented by non-pharmacological therapies, particularly in the 
post-acute phase, and hospitalisation is usually required.

There have been very few studies on the specific treatment of PP, mostly case 
reports and retrospective studies. The pharmacological approach is therefore based 
on information derived from the treatment of mood disorders and psychoses not 
related to the puerperium. Treatment choices are often based on factors such as the 
individual symptoms experienced and previous treatments, the level of disturbance 
and the side effect profile. Excessive sedation, for example, may be problematic in 
the mother’s ability to care for her newborn child.

In general, the first-line treatment of PP is represented by antipsychotic medica-
tions. Mood stabilisers and benzodiazepines are also used in the acute stages, with 
benzodiazepines specifically used as short-term treatment to help control the symp-
toms until antipsychotic medications take effect, and also to treat insomnia [51]. 
Antidepressants are usually best avoided because of the risk of inducing rapid 
cycling or mixed states, although they may be required if the presentation is more 
that of a depressive psychosis. Of note, brexanolone, a progesterone agonist also 
acting on GABA receptors and causing sedation, has been shown to improve symp-
toms of depression in the immediate postpartum [52], and there may be value in 
exploring whether this compound could also be beneficial in the treatment of 
PP. Electroconvulsive therapy (ECT) is also an option to consider in women with 
severe postpartum episodes, particularly in the presence of significant suicidal risk 
or in women with severe psychomotor retardation of catatonia [53].
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An interesting study conducted in the last few years implemented an algorithm 
involving four sequential interventions in 64 women with first-onset psychosis or 
mania in the postpartum period: benzodiazepines, antipsychotics, lithium and ECT 
[12]. The authors found that nearly all women (98.4%) achieved complete remis-
sion within the first three steps and that none required ECT. However, only 3.7% of 
the women responded to benzodiazepines alone. Furthermore, remission at 9 months 
postpartum was sustained in 79.7%, and women treated with lithium showed a sig-
nificantly lower rate of relapse than those treated with antipsychotic monotherapy. 
Then again, the number maintained on antipsychotics alone was too small (eight 
women) to conduct a significant comparison [54].

Women who have experienced PP should be supported in planning for more 
intensive postnatal support (midwife/maternal and child health nurse visits): educa-
tion about maintaining regular sleep patterns and about the possible consequences 
of sleep deprivation against the benefits of breastfeeding. Additionally, they should 
be offered support for mother-infant interaction. Childcare support should also be in 
place prior to discharge from hospital.

Family psychoeducation and psychological therapies are important components 
of the treatment plan, and women and carers should receive information about PP, 
its risk factors and its treatment. Useful resources can be found in websites such as 
that of Action on Postpartum Psychosis, the UK Postpartum Psychosis Network, 
which produces several helpful insider guides for patients and carers, and the Royal 
College of Psychiatrists.

4.5.1  Treatment Continuation

There are no formal recommendations for the duration of treatment of PP after reso-
lution of the most acute phase. Consideration should thus be given to the risk of 
recurrent illness. Women that are maintained on lithium monotherapy could have a 
lower rate of relapse than those maintained on antipsychotic monotherapy, accord-
ing to the study mentioned above, which has however several caveats [12]. It is 
recommended that women who do not have a history of episodes outside of the 
postpartum period are treated for at least 6–9 months and that if they remain stable, 
any medication is tapered slowly with close clinical monitoring [40].

4.6  Prognosis of Postpartum Psychosis

Despite its severity, PP commonly carries a favourable prognosis, and with treat-
ment, women can recover within 2–6 months. However, for many women, particu-
larly those with a manic type of illness, the psychotic symptoms are often followed 
by a lengthy period of depression before full recovery is achieved [37, 55]. 
Nevertheless, most women will achieve full recovery, particularly women who 
developed symptoms within a month postpartum, compared to those with later 
onset [5].
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Still, as mentioned earlier in this chapter, after a first episode of PP, women have 
50–80% chance of developing a later psychiatric episode [56]. Some studies have 
shown that between 62 and 69% of women who suffer from PP develop a subse-
quent affective episode outside the perinatal period, and between 54.4 and 57% of 
women will experience a new episode of PP after a new delivery [13, 16]. Moreover, 
some women with a history of PP will develop non-psychotic depression after a new 
delivery [13]. The risk of psychiatric relapses after a new delivery is considerably 
higher in women who have suffered from PP compared to those with episodes of 
bipolar disorder unrelated to the perinatal period [16]. Interestingly, a retrospective 
study of 116 women who experienced PP showed that a longer duration of the index 
episode and a longer latency between the index PP and next pregnancy predicted a 
higher risk of PP in a subsequent pregnancy [13].

4.7  Conclusions

PP is a very severe disorder with a clearly identifiable time of onset. Despite this, 
very little research has been done to understand the aetiological factors associated 
with its occurrence, particularly in women known to carry a high risk. We are par-
ticularly lacking prospective studies that follow women at risk from pregnancy to 
the postpartum, to understand which biological, psychological and environmental 
factors are associated with an increased risk of developing the illness, and to under-
stand if PP has a long-term impact on child development and on mother-infant rela-
tionship [57]. This lack of evidence has significantly limited advances in the 
prevention and management of this disorder, for which data on new targets for inter-
vention are urgently needed.
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Childhood Trauma and Mental Health: 
Never Too Early to Intervene

Antonella Trotta

The Child is father of the Man […]
—William Wordsworth, My heart leaps up, 1802

5.1  The Burden of Childhood Trauma

Approximately one billion children have experienced physical, sexual or emotional 
violence or neglect in the past year [1]. The average lifetime incidence cost of child-
hood trauma from social care, short-term health and long-term labour market out-
comes has been estimated at £89,390 [2].

For the purposes of this chapter, a broad concept of the term childhood trauma 
will be used, which includes child maltreatment by adults (all forms of physical 
and/or emotional ill-treatment, sexual abuse, neglect or negligent treatment or com-
mercial or other exploitation), peer victimisation (e.g. bullying), experiences of 
parental loss and separation, war-related trauma, natural disasters and witnessing 
domestic or non-domestic violence [3] and adverse childhood experiences [4]. The 
National Society for the Prevention of Cruelty to Children [5] describes childhood 
trauma as resulting in ‘actual or potential harm to the child’s health, survival, devel-
opment or dignity in the context of a relationship of responsibility, trust or power’.

It is striking to think that, so far, there are no systematic methods of classifying 
trauma; different criteria are employed for the severity, frequency, persistence and 
age of exposure to such experiences making comparisons of findings between 
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different studies or research groups very difficult [6, 7]. For example, findings from 
nationally representative samples of young adults aged 18–24, asked retrospectively 
about childhood adverse experiences, displayed decreases over 10 years in reports 
of physical abuse (from 13.1% in 1998–1999 to 9.8% in 2009), sexual abuse 
(6.8–5%) and verbal abuse (14.5–6%) [8]. In contrast, Gilbert and colleagues found 
no changes in trends in childhood trauma, suggesting that these figures could alter-
natively indicate a decline in overall prevalence accompanied by an increase in rec-
ognition and recording [9].

Over the past 40  years, there has been increased responsiveness to childhood 
adversity in many Western countries. Expansion of definitions of trauma include 
emotional abuse and the witnessing of intimate partner violence, and the change of 
thresholds for moving from recognition to recording and action, which consequently 
might increase the number of reported cases throughout the system [9]. Existing 
research of how childhood adversity is changing in developing countries is conflict-
ing. Studies that rely on officially recorded or substantiated adversity measure only a 
small part of the bigger picture. Most childhood adversity is still hidden and not 
recognised by professionals dealing with children; it might also be that professionals 
consistently report to child protection agencies only a proportion of children whom 
they recognise as being maltreated [3, 10]. Self-reported or parent-reported incidents 
of trauma probably come closest to a true measurement of the incidence of trauma, 
although these studies might still underestimate the severity of the problem [11, 12].

Another ongoing debate is whether it is the frequency or the specific nature of 
traumatic experiences that impact the most on children’s development. For exam-
ple, the Adverse Childhood Experiences (ACE) study, a retrospective study of 
13,494 adults, has suggested that it is the number of adverse life events that most 
influence development, not the nature of these events [4]. In contrast, other studies 
have shown that threatening events, such as physical abuse, impact the child’s mind 
and body differently than experiences of absence of caregiving (e.g. neglect [13]). 
Furthermore, the type of threat (e.g. physical abuse vs. verbal abuse) or the type of 
deprivation (e.g. lack of caregiving vs. lack of visual or auditory input) likely 
impacts development differently [14].

In the following sections, the impact of trauma on children’s mental and physical 
health will be discussed in some detail, also considering the nature and the timing 
of the traumatic experience. An overview of current evidence-based early interven-
tions that proceed according to children’s developmental needs will then be 
provided.

5.2  The Link Between Childhood Trauma 
and Health Outcomes

5.2.1  Mental Health

Approximately 241 million young people around the world are affected by a men-
tal disorder. The worldwide-pooled prevalence has been estimated of 13.4% for 
any mental disorder [15], with the prevalence of any mental disorder in very young 
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children between 14.0 and 26.4% [16]. Only in the last few decades has substantial 
research evidence accumulated sufficiently to show that a variety of traumatic 
experiences in childhood are associated with psychiatric disorders later in life. A 
national survey in Britain, conducted among 2869 young adults aged 18–24, 
reported that severe childhood maltreatment had been experienced by 16% of the 
sample [10]; this was associated with poorer emotional wellbeing, self-harm, sui-
cidal ideation and delinquent behaviour [17]. Childhood trauma has been claimed 
to predict over 32% of all psychiatric disorders [18], including depression, anxiety 
disorders, post- traumatic stress disorder (PTSD), eating disorders, substance mis-
use, sexual dysfunction and personality and dissociative disorders at all life-course 
stages [19–22].

Many years before evidence has become available, Sigmund Freud [23], recall-
ing the expression ‘The Child Is the Father of the Man’, underlined the impact of 
early experiences on adulthood and how the subject’s vulnerability to psychopathol-
ogy is always the result of the inevitable interplay between objective and subjective, 
external and internal reality [24]. Shengold [25] used the evocative expression ‘soul 
murder’ to describe traumatic experiences of child abuse and deprivation, those 
instances of repetitive and chronic overstimulation alternating with emotional depri-
vation that are deliberately brought about by another individual. Soul murder is a 
crime characterised by man’s inhumanity to man: one man uses his power over 
another to crush his individuality, his dignity and his capacity to feel deeply (joy, 
love, hate) and to impair the victim’s capacity to think rationally and to test reality. 
Moreover, the earlier the trauma, the more devastating is the effect on the develop-
ing mental apparatus and sense of identity and tends to interfere with full, free 
emotional and intellectual development [25]. Referring to the etymology of the 
word trauma (from the Greek verb diatitreno), Garland defines as traumatic an event 
which ‘breaks through or overrides the discriminatory, filtering process, and over-
rides any temporary denial or patch-up of the damage’ ([26], p. 10). The child’s 
mind is flooded with stimulation that is far more than it can make sense of or man-
age. Trauma causes in the child a breaking of the psychic and bodily envelope and 
causes a massive disruption in functioning, a breakdown of established beliefs and 
defensive organisation; it stirs up primitive fears and paranoid beliefs, impulses and 
anxieties; the world becomes an unpredictable place, as well as there being no trust 
in any good object [26].

Consequently, children exposed to trauma show signs of psychopathology earlier 
in life and have a higher number of associated comorbidities, as well as a poorer 
response to both pharmacological and psychological treatment [27–32].

The issue of causality between trauma and mental health problems has been 
addressed in longitudinal twin studies, which are methodologically more robust as 
they allow to prospectively measure the impact of trauma and take into account all 
of the unmeasured shared environmental or genetic factors that might impact both 
the exposure and the outcome of interest. Prospective cohort studies have in fact 
shown evidence of causality between trauma and psychiatric diagnosis from child-
hood to adulthood [33] and that the effects of childhood trauma seem to be non- 
specific, predicting a wide range of internalising and externalising psychopathology 
by age 18 [34].
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However, studies that have measured trauma retrospectively have interestingly 
shown that psychopathology is more strongly associated with the retrospective 
recall of childhood trauma than the actual exposure to the traumatic event [35], 
highlighting the key role of subjective experience in interpreting and working 
through the traumatic event après coup.1

Furthermore, the more ‘complex’ is the trauma, the higher is the risk of negative 
consequences for mental health. The modern definition of complex trauma includes 
severe multiple experience of interpersonal assaults or threats, such as physical or 
sexual abuse, occurring in childhood or adolescence [37]. On average, one in four 
trauma-exposed children develop PTSD by age 18, with a lifetime prevalence of 
4.7–7.8% in the general population [38, 39]. Children exposed to complex traumas 
have poorer cognitive function and are at higher risk of harming themselves and of 
harming others because of aggression and risk taking, and the odds of suicide 
attempt are ten times higher compared to peers who have not been exposed to com-
plex traumas [40–45].

Increasing interest has also been shown in the relationship between early trauma 
and the risk of experiencing psychotic symptoms in adolescence as well as full- 
blown psychotic disorders in adulthood [46–53]. There are a large number of stud-
ies of psychiatric inpatients, and of outpatients in which a majority have a psychotic 
disorder, that suggest the prevalence of childhood trauma in these populations is 
high [54–56]. Large-scale general population studies hint at a potentially causal 
relationship, as the effect becomes stronger with cumulative exposure [57, 58]. 
Moreover, studies focusing on the possible influence of the type of trauma experi-
enced reported stronger associations between abuse and psychosis, compared with 
neglect [59, 60]. However, there is now emerging evidence that childhood adversi-
ties are related to specific symptoms of psychosis, particularly hallucinations and 
paranoid delusions [54, 61–63], and, differently from psychosis diagnosis, the asso-
ciation remains significant regardless of the type of trauma (i.e. sexual abuse and 
growing up in foster care; [64]). These findings have also been summarised in a 
quantitative review and meta-analysis of the available empirical literature which 
reported a strong significant association between childhood adversity and increased 
risk for psychosis (odds ratio = 2.78), regardless of the specific type of exposure and 
study design [65]. 

5.2.2  Physical Health

The ACE study was the first to highlight a dose-response relationship between the 
number of adverse experiences occurring in childhood and negative physical out-
comes later in life [4]. Individuals who experience multiple childhood adversities 
were at higher risk of both health-harming behaviours (e.g. alcohol and drug abuse, 

1 Term frequently used by Freud to describe how memories of traumatic experiences may be 
revised at a later stage of development and assimilated into a new meaning according to present 
circumstances (Laplanche and Pontalis [36]).
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risky sexual behaviours) and chronic life-threatening diseases, such as stroke, car-
diovascular disease and cancer compared to those who experienced lower frequen-
cies of adversities or no trauma in childhood [4, 66, 67].

A recent meta-analysis confirmed the ACE study findings by showing significant 
effect of cumulative childhood adversity on adult cardiometabolic disease [68]. 
Children exposed to early life stressors not only have greater risk of common dis-
eases of childhood, including otitis media, viral infections, asthma, dermatitis, urti-
caria, intestinal infectious diseases and urinary tract infections [69], but also show 
higher risk of poor self reported health and elevated rates of diabetes, autoimmune 
disorders and premature mortality in adulthood [14, 70, 71]. Early exposure to 
adversities is associated with linear growth failure, high cortisol levels, reduced 
brain volume and altered functional connectivity [72–74].

Prospective cohort studies also support the evidence of an effect between severe 
victimisation early in life and higher inflammation levels [75, 76]. Our research 
group has shown that a history of childhood trauma may have a significant role in 
explaining the co-occurrence of depression [77], psychotic phenomena [78] and 
elevated inflammation in adolescence and young adulthood [79, 80].

Poorer physical health is, in turn, linked to increased health-care use [81, 82]. A 
recently published Danish population-based cohort study, using data from nation-
wide registers covering more than half a million children (aged 0–15), showed that 
those who were exposed to adversities of deprivation, family loss and negative fam-
ily dynamics had a markedly higher rate of hospitalisations across all ages, com-
pared to those children in the low adversity group [83]. The trajectory of poor health 
for those with a high level of early life adversity was significantly higher in those 
aged 16–24, suggesting a pathway from birth to adult life [83].

These findings highlight the importance of considering the individual’s psycho-
logical and biological maturation, which influences sensitivity to the proximal envi-
ronment over the child and adolescent years. Therefore, as well as the nature of 
early adversities, recent reports have begun to consider the importance of the timing 
of early experiences and their putative effect on the mind and the body [84].

5.3  The Timing of Exposure and Developmental  
Sequelae of Trauma

The question of whether a sensitive period of risk exists during which exposure to 
trauma is particularly likely to be associated with worse clinical and health out-
comes remains understudied. Animal models have provided the first evidence that 
childhood maltreatment occurring earlier in life and continuing for a longer dura-
tion is associated with the worst outcomes. This phenomenon has been described as 
‘allostatic load’, a process through which an individual’s failure to adapt to condi-
tions of repeated or chronic stress leads to wear and tear on the body and mind 
[85–88]. For examples, rodents separated from the mother during the early postnatal 
days, but not later, showed behaviours associated with anxiety and depression in 
adulthood [89]. A similar pattern seems to delineate in human beings, where 
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exposure to early maltreatment during preschool (i.e. between 3 and 5 years of age) 
has been found to be most strongly associated with depression and suicidal ideation 
[90, 91].

When trauma occurs in the first few years of life, children are more sensitive to 
developing traumatic stress reactions including hypervigilance, re-experiencing 
through nightmares, flashbacks, traumatic play, emotional arousal and avoidance 
[92]. The psychological effects of exposure to trauma in the preschool years also 
include feelings of helplessness, worthlessness and hopelessness, low self-esteem, 
feeling responsible for bad things that happen, behavioural problems and poor 
social skills [93–95]. If untreated, in the long term, they translate into learning dif-
ficulties and academic challenges [96], as well as anxiety, depression, substance 
abuse and offending behaviours [97–99].

A sensitive period occurring around 2 years of age has been identified for the 
development of a secure attachment relationship: the majority of institutionalised 
children placed into stable family care after 2 years fail to develop secure attach-
ments [100]. Insecure attachment relationships also affect the child’s neurobiologi-
cal development, including hyperreactivity of the autonomic nervous system and 
hypothalamic- pituitary-adrenal (HPA) axis to the environment [101]. The first years 
of life also represent a sensitive period for language and personality development. A 
recent study including data for over 2000 children in cities across the United States 
found that those children who experienced emotional, cognitive and/or social depri-
vation and those exposed to threatening events (such as physical or emotional abuse 
and domestic or community violence) by 3 years of age were more likely to display 
internalising and externalising symptoms during childhood and adolescence [102].

Nevertheless, the impact of trauma could be traced back to the antenatal period 
of life. Parents’ unresolved childhood traumas, as well as in prior generations, may 
trigger intergenerational transmission of trauma in offspring, particularly in the 
absence of protective relationships during development [103, 104]. Parents exposed 
to traumas in childhood have higher risk of PTSD symptoms during adulthood, 
pregnancy and early parenthood [105, 106]. Maternal depression, especially when 
it occurs antenatally, has a stronger effect on the infant’s cognitive development and 
cortisol levels [107–109].

In line with the allostatic load model or cumulative effect hypothesis, research 
has shown that early childhood and adolescent victimisation each contribute inde-
pendently to the prediction of young adult mental health general liability to psycho-
pathology, also known as ‘p factor’, including internalising, externalising and 
thought disorders [31]. Similarly, using data from the Avon Longitudinal Study of 
Parents and Children (ALSPAC), a large population-based birth cohort, researchers 
found that exposure to traumatic experiences during childhood and adolescence was 
associated with the development of psychotic experiences by early adulthood [110]. 
These findings could be explained perhaps by developmental differences in adoles-
cence (e.g. development of neural circuitry known to play a role in the generation of 
psychiatric symptoms [33]). With a peak in the onset of mental disorder, adoles-
cence may therefore function as a critical period for the negative mental health 
consequences of traumatic events.
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Taken together, increasing evidence has shown that trauma has the most robust 
effects on long-term health during phases of rapid psychoneurobiological develop-
ment (e.g. early childhood and adolescence [108]), and suggests that interventions 
at these crucial phases might be the most effective method of remediating these 
associations.

5.4  Prevention and Early Interventions for Trauma

Most children exposed to a traumatic experience typically present transient distress 
and subsequently return to their previous level of functioning with support from 
sensitive and consistent caregivers [111, 112]. However, for a significant minority 
of these children, the distress becomes persistent and can have ongoing impact on 
child development and well-being [113]. Particularly if the primary caregiver is 
emotionally and/or physically unavailable, or if they are involved in the traumatic 
experience (e.g. a parent who abused or neglected the child), there is higher risk of 
overwhelming a young child’s internal resources for coping [114].

The aim of early intervention is to prevent or reduce the onset, persistence and 
severity of traumatic stress responses and to promote children’s resilience and full 
emotional recovery after exposure to a potentially traumatic event [115]. Although 
a growing body of research describes how interventions in early childhood generate 
higher returns than interventions offered later in life [116–118], many children 
exposed to trauma who develop psychopathology go undetected and do not access 
treatment in time. In the past year, only 20% of trauma-exposed children sought 
help from general practitioners or mental health practitioners, and only 10% 
accessed mental health services [119, 120].

Identifying children at risk is therefore the first step in prevention and early 
interventions; however, there are several barriers to health-care use that still need 
to be overcome [121]. On one side, early screening to identify precursors of severe 
mental health issues is a feasible and generally acceptable practice [122], but on 
the other side, the current screening instruments present significant limitations. 
Firstly, the diagnostic specificity and sensitivity of screening tools have not yet 
been established [123, 124], which limits their predictive validity for trauma-
related psychopathology [38]. Secondly, objective and subjective measures of 
childhood adversity identify different subgroups of individuals [125] and, thus, 
may be associated with health outcomes via different pathways. Listening to the 
subjectivity of the experience, through conversations with patients and their fami-
lies, is therefore particularly important in capturing the complex individual needs 
associated with childhood trauma, which are often underdiagnosed or misdiag-
nosed [126].

Furthermore, screening is useful only if it informs and is part of evidence-based 
interventions, and also if it takes into account the role of protective factors [127]. 
Vice versa, early interventions, especially immediately after trauma, can be 
 ineffective in preventing psychological sequelae if not thoughtfully developed and 
evaluated [128, 129].
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Evidence from a recent meta-analysis supports the benefits of two-generational 
approaches that actively involve both children and parents in the intervention [130, 
131]. For example, children who received a four-session intervention focused on 
psychoeducation about trauma and supporting the communication in the family, 
delivered within 30 days of exposure to a potentially traumatic event, were 65% less 
likely to meet criteria for PTSD at the 3-month follow-up than children who received 
the comparison condition [132]. Parents also showed increased responsiveness to 
their children and enhanced self-understanding when providers explained the links 
between parents’ childhood experiences, parenting practices and satisfaction with 
parenting [133, 134].

However, there is still a big gap in the knowledge of which interventions are 
effective for whom and when. Most of the existing studies on early interventions 
for children exposed to trauma have focused on school-age children and adoles-
cents, and the heterogeneity of studies makes it difficult to draw clear conclusions 
about effective elements [131]. Recent reviews of interventions for children 
exposed to disaster [135] or armed conflict [136], and of school-based interven-
tions for PTSD symptoms [137], reveal almost no rigorous studies of interventions 
delivered in the early post-trauma period to prevent the development of negative 
psychological outcomes. A recent study suggested that assessment in early adoles-
cence may capture adversity-exposed youth on a trajectory for the greatest health 
risks in adulthood [138].

Interventions for trauma can be offered at three levels and at different develop-
mental stages [139]. Figure 5.1 summarises the early interventions with more robust 
evidence bases for preventing childhood trauma and/or reducing the effect of trau-
matic experiences. The first level is represented by universal screening and inter-
ventions and includes those activities provided to the general population and that do 
not require screening or referrals. Examples of universal screenings are perinatal 
mental health screening with instruments with proven validity, like the Edinburgh 
Postnatal Depression Scale [140], and perinatal intimate partner violence (IPV) 
screening and advice to increase mothers’ awareness of abusive intimate partner 
behaviours and reduce their risk of further victimisation. Universal strategies also 
include social-emotional learning interventions at school to promote children’s 
emotional resilience and reduce risks of health-harming behaviours and peer victi-
misation [141], interventions promoting parental bonding during pregnancy and co- 
parenting support for couples to offer support at crucial phases of their children’s 
development.

A second level of early interventions is represented by targeted selective inter-
ventions for children and families identified as at risk of adversity, like the Family 
Nurse Partnership programme for teenage mothers that has shown evidence of pre-
venting child maltreatment and domestic abuse. Early intervention also includes 
secondary prevention introduced when there are early distressing symptoms that 
indicate risk of subsequent psychiatric disorders. At a third level of interventions, 
there are targeted indicated interventions to reduce trauma-related psychopathology 
in children and family with a history of adversity which include interventions for 
parents at risk of maltreating their child (Incredible Years and Triple P series), psy-
chotherapeutic support for parents and parents and children who are at risk of child 
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maltreatment (Child-Parent Psychotherapy and the Child First programme), inter-
ventions focused on attachment relationships to promote sensitivity and healthy 
attachment and foster family resilience in the context of traumas.

Child-Parent Psychotherapy (CPP [133]) is an evidence-based intervention for 
traumatised children up to 5 years of age and their caregivers that utilises techniques 
such as the reframing of children’s negative beliefs and attributions and somatic 
processing of traumatic experiences, developmental guidance and co-regulation of 
distress. CPP also offers help to parents to process and recover from their trauma, 
with the aim of fostering secure parent-child attachment [142]. Mom Power [143, 
144] is a group based on CPP techniques addressing the parent-child attachment 
relationship with the rationale that parents with histories of trauma and untreated 
mental health problems are at risk for impaired caregiving.

Targeted therapeutic interventions for young people who are at risk of going into 
care and their families are the Multisystemic Therapy (MST), Functional Family 
Therapy (FFT), Multidimensional Family Therapy and Multisystemic Therapy for 
Child Abuse and Neglect (MST-CAN). Individualised therapeutic intervention with 
causal evidence of reducing symptoms related to trauma and increasing children’s 
resilience are Trauma-Focused Cognitive Behavioural Therapy (CBT [145]), narra-
tive therapy and Eye Movement Desensitization and Reprocessing (EMDR 
[146, 147]).

Notes: CBT, Cognitive Behavioural Therapy; EMDR, Eye movement desensitisation and reprocessing; PTSD Post Traumatic Stress Disorder.

Antenatal/Perinatal Early childhood (0-5 years) Middle childhood (6-11 years)

Universal screening and interventions
Perinatal mental health and domestic
violence screening

Co-parenting interventions

Family Foundation (group-based
programme for couples expecting
their first child)

School-based interventions

Selective Interventions

Targeted Interventions
Parenting interventions

Therapeutic Interventions

Family Nurse Partnership

Mum Power

Schoolchildren and their family (16 group
sessions for families with children entering

primary school)

PATHs Preschool (to promote emotional
development and reduce aggression)

Good behaviour game (to encourage prosocial
behaviours) PATHs Elementary

Adolescence (12-18 years)

Strengthening families 10 to 14 (group
programme focused on effective
communication)

ASSIST (A Stop Smoking in Schools Trial)
Lion’s Quest Skills for adolescent
Behaviours (CBT skills for self-esteem and
decision making)
Friends for Youth (to promote strategies to
manage anxiety and stress)

Advanced Life-Skill Training
Friends for Life

Incredible Year dinosaur club (self-regulation and problem-solving skills)
Positive Action (school-based emotional learning curriculum)

Family Check-up for Children

Empowering Parents/Empowering Communities (group interventions for disadvantaged families)
Helping the non-compliant child

The Incredible Years

Child First
Child-Parent Psychotherapy

Multidimensional Family Therapy; Multisystemic Family Therapy
Trauma -focused used CBT; Narrative therapy; EMDR (for children with PTSD symptoms)

Fig. 5.1 Evidence-based early intervention for childhood trauma (adapted from [139]).  
CBT  cognitive behavioural therapy, EMDR eye movement desensitization and reprocessing,  
PTSD post- traumatic stress disorder
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5.5  Conclusions

Early interventions are key to improving well-being throughout the child’s life, and 
need to be offered at the appropriate level in the community, health and education 
systems. Trauma-informed care has started to be implemented widely in schools, 
GP practices and mental health services, with the aim of bridging the gap between 
theory and practice and increasing the sensitivity of health practitioners to the con-
sequences of trauma on children’s mental and physical health [148].

A wide range of initiatives falls under the umbrella of trauma-informed care, 
such as training practitioners about the impact of early trauma on the individual’s 
development, screening practices to assess trauma symptoms and service redefini-
tion to facilitate a sense of safety and empowerment [149]. Trauma-informed care 
should also inform governments on implementing evidence-informed policies to 
address the underlying social drivers of childhood adversities, including childhood 
poverty and social inequalities in health [150].

Clinical settings, like hospitals, could serve as an entry point for the identifica-
tion of social problems and the identification of vulnerable children who would 
benefit from additional support [151]. Socio-economic interventions such as income 
supplementation and housing interventions, legal assistance, food vouchers and 
alcohol or drug treatment programmes have shown effectiveness in reducing the 
effects of traumatic events among children and adolescents living in adverse cir-
cumstances and promoting resilience and change [152]. Supporting parents, care-
givers and families in providing nurturing care and protection for children [153] will 
help to foster their developmental potential.
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6.1  Introduction

Based on evidence from multiple disciplines, frequently collected in large retro-
spective studies [1 for a review] or longitudinal ones following developmental tra-
jectories across decades [2], it has become increasingly clear that the origins of 
many mental health problems lie in childhood. Mental well-being in childhood is 
considered a prerequisite for a healthy psychological development, which allows 
the individual to build well-functioning social relationships, to learn and achieve 
adequate levels of personal autonomy, to enjoy good physical health and to be pro-
ductive for the society [3].

An increasing number of studies indicate that the first signals of psychological 
problems can appear as early as infancy and toddlerhood. Some difficulties tend to 
show up in specific ages, as a signal that there might be a failure in succeeding with 
the main developmental task of that period. For example, during the first years of 
life, attachment disorders characterized by difficulties in parent–child bond, poor 
emotion regulation and difficulties in social development might occur in infants and 
young children. Most children with attachment disorders have had severe problems 
in their early relationships. They may have been physically or emotionally abused 
or neglected by their parents; some have experienced inadequate care in out-of- 
home placement or have had multiple traumatic losses or changes in their primary 
caregiver.

In early childhood, when the achievement of self-regulation is the main develop-
mental challenge, behaviour problems appear to be the most common mental health 
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problem affecting 5–10% of children aged 4–6. While these difficulties may be 
transient for some children, for others they persist and increase the likelihood of a 
wide range of negative outcomes including school failure, antisocial behaviour, 
relationship difficulties and physical and mental issues. In late childhood, between 
12 and 18 years of age, mental and behavioural problems caused by the use of psy-
choactive substances can arise. In many cases, addictions can take root early and 
compromise life.

Many factors can impact child’s and adolescent’s mental health: these so-called 
risk factors interfere with the quality of the individuals’ adaptation and functioning 
and might increase the likelihood to develop psychopathology. Instead, protective 
factors buffer the negative effects of the exposure to risky conditions and enhance 
coping strategies and resilience in the face of adversities. Risk and protective factors 
should not be conceived as causal ones, but as conditions that might increase or 
decrease the probability to develop a clinical condition: the transactional model 
proposed by developmental psychopathology [4, 5] is a useful theoretical frame-
work to understand their action—risky developmental pathways can be explained as 
a complex and dynamic interplay of risk and protective factors related both to the 
child and to caregiving environment, and at any point, new risk conditions may 
worsen previous ones in a so-called cascade effect, and, at the same time, interven-
ing protective conditions may compensate pre-existent conditions of disadvantage. 
As such, psychopathology is the result of a complex and dynamic interplay of mul-
tiple factors acting in a developing organism [6].

Risk and protective factors can belong to the child’s biology (i.e. temperament, 
sex, family aggregation for mental disorders); other factors might be related to his/
her psychological functioning (i.e. age-related, emotional or social) or to the envi-
ronmental context, both the proximal one, as that related to the parents and family 
functioning, and the distal one (i.e. community context, socio-economic status, 
availability of services, lifestyles). The co-occurrence of more risk or protective fac-
tors can increase or decrease the likelihood of resilience or risk of maladaptive 
outcomes [7].

Research aimed at identifying early precursors of psychopathological issues and 
the risk factors associated with their stability highlights that a central role is played 
by factors related to the affective relationship with the primary caregivers such as 
family disruption, poor couple functioning, parenting distress, maternal psychopa-
thology and lack of social support. As such, parenting can be conceptualized as a 
crucial protective or risk factor in the development of psychopathology [i.e. 1, 7–9].

Crucially, parenting is not stable but indeed susceptible to change: this means 
that in the presence of dysfunctional parenting which might put at risk the infant’s 
developmental outcomes, attempts to enhance parenting can be effective, especially 
when intervening at a very early stage, when the infants’ bio-behavioural systems 
are developing. Early interventions to prevent or support dysfunctional parenting 
are therefore privileged means to prevent maladaptive developmental outcomes and 
prevent mental health issues in childhood and at later ages. It becomes clear why 
early interventions to support parenting have such tremendous clinical and eco-
nomic implications, as they allow to reduce the burden placed on public health 
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services, social and education systems related to the treatment of mental issues 
among children and youth. The priority of investing in primary prevention pro-
grammes is now reflected across a number of policy guidelines and best practices, 
given the impact that this kind of preventive action can have [10].

In light of the many reasons supporting the interest to implement preventive 
programmes, the present chapter will review the main evidenced-based programmes 
to promote positive parenting. After a brief introduction to the concept of parenting, 
we will present the main intervention programmes to support parents’ skills in 
infancy up to preschool age, for which sufficient evidence meeting the standards of 
evidence is thus far available [11].

6.2  The Dimensions of Parenting

Parenting is not easy to define as it refers to a very wide construct. Independently of 
the theoretical framework and the areas of application, this label is used to refer to 
the caregivers’ fundamental function of supporting the child’s physical, emotional, 
social and cognitive development. This role implies a complete dependency of the 
infant on the caregiver who provides primary care and support for his/her develop-
ment; therefore parenting is typically characterized by the asymmetry of roles 
between the caregiver and the child, due to disparities in responsibility, accessibility 
to resources and knowledge, competences and duties [12].

Bornstein (1995) distinguishes different aspects of parenting: the nurturant and 
the material caregiving, which have to do with the parents’ ability to meet the bio-
logical, physical and health needs of children, as well as to provide an adequate 
organization and arrangement of the child’s physical world (i.e. toys, books, tools). 
The didactic and social caregiving satisfy the child’s psychological needs: the first 
refers to the strategies parents use to stimulate children to engage, understand the 
environment and learn from their experiences and social interactions, while social 
caregiving refers to meeting the child’s socio-emotional needs, through engaging 
emotionally in interpersonal exchanges and supporting the child to organize and 
regulate affect and emotions, in order to enjoy socio-emotional relationships and 
engage appropriately in them [13]. Following by we will attempt to focus on two 
main dimensions of parenting, both crucial for child development and therefore 
targeted by diverse intervention protocols.

6.2.1  The Affective Dimension of Parenting

Attachment theory and research developed from John Bowlby’s speculations (1969) 
has focused mainly on the affective dimension of parenting, and has provided the 
main evidence of the significance of the affective relationship with caregiver for the 
child’s healthy socio-emotional development and its devastating and disorganizing 
effect when it has a dysfunctional quality [14]. According to attachment theory, 
significant adults are perceived as wiser and stronger by the infant, and they act as 
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“secure bases” from which the infant can departure to explore the physical and 
social world. This attachment figure is a safe haven to return in order to receive sup-
port, comfort in times of needs and to share experiences and feelings. This balance 
between the attachment and exploration systems is biologically based, but because 
this balance can work properly and lead to a healthy development, the adult is 
expected to be sensitive and responsive, that is, to perceive the infant’s signals and 
needs, interpret them appropriately and respond to them in an adequate and contin-
gent manner [15, 16]. When this happens, the infant will develop eagerness and 
pleasure to explore and learn from the physical and social world, thanks to the con-
fidence of the availability of the caregiver in times of need, which over time will 
become self-confidence and self-efficacy. Over time, this virtuous circle promotes 
increasing levels of autonomy and enhances the opportunity for the child to develop 
skills and acquire knowledge: these are the essential features of attachment security 
and explain why security is associated with adaptive developmental outcomes in 
many domains, such as socio-emotional, socio-cognitive and communicative- 
linguistic [17, for a review].

Indeed, in the presence of parental insensitivity, such as the cases of dysfunc-
tional and vulnerable parenting, the infant can develop an imbalance between explo-
ration and attachment which leads to an insecure attachment pattern, or even to a 
collapse of the attachment system, as in the case of disorganized attachment: con-
sistent evidence has shown that insecure attachment is a risk factor and disorganized 
attachment an early precursor of later psychopathological outcomes [8, 9].

During the lifespan, this relational process accommodates constantly, as a func-
tion of the caregivers’ protection, on one side, and the offspring’s increasing need of 
autonomy and exploration, on the other. The infant’s Self develops within this pro-
cess, in which the caregiver supports the infant’s development by being emotionally 
and physically available [18], and, at the same time, structuring the environment 
through “sensitive discipline” strategies [19]. Indeed, besides the affective function 
of parenting, the regulatory one is equally important: this dimension and its devel-
opmental implications will be analysed in the next section.

6.2.2  The Regulatory Dimension of Parenting

Self-regulation is defined as the ability to act in accordance with social norms and 
rules and to regulate accordingly one’s behaviour and emotional reactions [20]. This 
appears to be the main developmental task during the first years of life, as children 
transition from external regulation (or co-regulation) to the internalization of care-
givers’ norms, starting from the third year on, to be capable of complying with 
external “Dos” and “Don’ts” type of requests and to be able to delay on request, also 
in the absence of adult’s monitoring.

There is no doubt that this developmental pathway is the result of a complex 
interplay between the child’s neurobiology and caregiving environment: on one 
side, through early co-regulation, it supports the organization of the infants’ neuro-
biological systems related to attachment, affiliation, arousal, stress and emotions. 
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On the other side, neurobiology defines the threshold of infants’ sensitivity to paren-
tal influences, making them differentially susceptible to these influences [21].

With this complex picture in mind and without minimizing the importance of 
child’s neurobiology and temperamental contribution to this developmental out-
come (i.e. fearfulness, surgency, effortful control, callous-unemotional trait, sensi-
tivity just to quote some of the temperamental traits mostly related to the development 
of self-regulation), in the present section, we will briefly focus on parental caregiv-
ing behaviours and practices that may promote self-regulation.

Sensitive and responsive parenting has been shown to predict effective self- 
regulation and prevent dysregulation issues [22–24]. Depending on their children’s 
age, effective parental strategies vary from physical contact to provide comfort at 
earlier ages to more distal ways of interaction, though which the parent scaffolds the 
emerging child’s regulatory skill: through verbal dialogues, the caregiver labels and 
validates the child’s experience, shares meaning of what is going on and at the same 
time provides appropriate support should the child’s own regulatory or problem- 
solving resources prove inadequate to the task [2, 25].

To promote adequate self-regulation, parental behaviour includes also the ability 
to set limits for appropriate child behaviour and/or misbehaviour [18]. These quali-
ties may be observed in the parent’s establishing rules and requesting or demanding 
compliance with them: this typically occurs in the Do contexts which require the 
child to engage in an unpleasant and/or tedious activity, and in the Don’t contexts, 
which involve suppressing a behaviour which will lead to a pleasant result [20]. 
Limit-letting also involves proactive interventions to protect the child from dangers 
in a firm and not dysregulated matter, as parents are essential guides for children to 
learn about potential dangers in their environments [18, 26].

When such parental functions fail, there is an increased risk for the child to 
develop dysregulation problems, especially externalizing ones, such as conduct dis-
order (CD), oppositional defiant disorder (ODD) and attention-deficit hyperactivity 
disorder (ADHD) [27]. Aetiological mechanisms for these disorders are best 
explained by multifactorial processes in which biological, neurodevelopmental, 
temperamental, parental and other proximal and distal ecological factors might con-
cur. Restricting the focus to the parental domain, which is the focus of the present 
sections, specific traits have been shown to increase the risk for child’s externalizing 
dysregulated behaviour although bidirectional and reciprocal influences have also 
been supported [28, 29]. Among the parental dysfunctional behaviours increasing 
the risk for dysregulated externalizing problems, there is the combination of high 
levels of restrictive control, high levels of negativity and low levels of warmth, well 
identified as an authoritative parenting style [29], harsh behaviour [30] and reactive 
hostility expressed verbally and physically, which might lead into physical punish-
ment [31]. Also lack of supervision and manipulative, coercive, hyper-protective 
and anxious parenting behaviours have been shown to be predictive of externalizing 
problems [21, for a review].

In conclusion, the conjunction of the affective and regulatory functions of par-
enting as the condition promoting the most effective developmental outcomes finds 
indirect empirical support in research testing whether attachment security is related 
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to self-regulation. In fact, attachment security and self-regulation are the main 
developmental outcomes of each of the parental functions described above. Meta- 
analytic findings show that attachment security is related to positive and adaptive 
emotion regulation strategies [32], while a massive longitudinal study over a period 
of 10 years has shown that early attachment predicted emotion regulation in pre-
school age, which was related to broader measures of behavioural and socio- 
emotional regulation in preadolescence [20].

It becomes clear, therefore, why identifying early parental vulnerabilities and 
risk conditions in order to target them through effective intervention programmes is 
equivalent to promoting a positive adaptation and development for the child and the 
future adult.

6.3  Types of Intervention

There is a wide range of intervention to support parenting skills, which vary accord-
ing to the parental dimension on which they intervene, the duration, the theoretical 
framework and the evidence available thus supporting their efficacy. Stewart-Brown 
and Schrader-McMillan (2011) examined 52 systematic reviews of interventions to 
promote parenting, and organized the results according to their type and efficacy as 
follows: (a) antenatal parent programmes (focused on the transition to parenthood, 
relationship issues and preparation for new roles) and perinatal maternal mental 
health programmes (skin-to-skin contact, kangaroo care, advice on infant capabili-
ties and prevention, infant massage, prevention identification and treatment of 
maternal depression, etc.); (b) parenting support programmes in infancy and early 
years focused on enhancing caregiver sensitivity and infant attachment security 
(they covered a wide range of attachment-based interventions including one-to-one 
and group-based programmes, parent training, home visiting, parent-infant psycho-
therapy, etc.); (c) parenting programmes focused on children’s behaviour aimed at 
improving the capacity of parents to support their children’s behavioural and emo-
tional development (these programmes are supported by a range of theoretical 
approaches, often combined (social learning, cognitive behavioural training and 
relationship-based education are the most common)); and (d) parenting support for 
highest risk groups in which parents suffer from mental illness or alcohol or drug 
abuse and parents that have already abused their children. In these cases, interven-
tions are aimed to reduce some of the most hurtful effects on the psychological 
health of children and abuse escalation or recurrence [33].

In the following sections, we will focus particularly on some examples of inter-
vention programmes belonging respectively to the (b) group, which aim at support-
ing especially the affective function of parenting, and from the (c) group, which 
target the regulatory function of parenting in order to prevent externalizing disor-
ders among the offspring.

The standards of evidence-based interventions guided our selection: according to 
these standards, intervention programmes are required to be efficacious, which 
refers to the benefits the programme is able to produce in controlled and optimal 
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conditions; the next step (effectiveness) requires the test in the real world, taking 
into account the multiple variations that can occur and that might moderate the ben-
efits, in face of a manualized and standardized procedure to release the intervention. 
As to the third step, scale-up and dissemination must be possible, in order to make 
an impact on the entire population, in terms of enhancing health, education and 
well-being on a large scale, through community interventions [11]. Although the 
process from translational research to population impact has been now conceptual-
ized as a recursive and circular process, with reciprocal influences between the three 
steps [34], we believe that the programmes described below have made significant 
advances through these three steps, and are worthy to be illustrated.

6.3.1  Video-Feedback Interventions and Their Efficacy

Interventions that use video-feedback methods as a mean to promote positive par-
enting are getting widespread over time. These interventions typically involve the 
video recording of parent-child interactions in different situations (e.g. playing 
together, cuddles, mealtimes, bath time) which are then reviewed with an intervenor 
to highlight episodes of positive interaction. Video-feedback intervention can take 
different several forms; the two most often used are known as Video Interaction 
Guidance (VIG) [35–37] and Video-feedback Intervention to promote Positive 
Parenting (VIPP). Although both are very intriguing, we will focus mainly on the 
second, as there are more empirical evidence supporting its efficacy.

Most video-feedback research is based on trials of the Leiden VIPP (Video- 
feedback Intervention to promote Positive Parenting), an evidence-based interven-
tion for enhancing parental sensitivity and security [19]. Therefore, the intervention 
is focused on enhancing the parents’ ability to orient and perceive the infant’s non- 
verbal and emotional signals. This kind of work allows to interpret the signals in a 
more accurate way and avoid distortions due to one’s own personal emotions: par-
ents are guided to empathize with the child’s needs and desires, in order to be able 
to easily select the appropriate reaction.

The VIPP protocol is a brief, home-based intervention involving six visits aimed 
at promoting positive parent-child relationships. There are specific themes for each 
session, and guidelines for each session are described in a detailed protocol. At each 
visit, the intervenor preliminary identifies and selects video fragments functional to 
address the theme of each session, accompanied with specific feedback to prompt 
the caregiver to observe and reflect on the proposed theme (i.e. differentiate and 
identify attachment and exploration signals, emotional labelling, emotional attun-
ement, etc.). While watching the video clips with the mother, the intervenor pro-
vides positive feedback for effective parental behaviours and prompts the parent to 
find an alternative in the face of unsuccessful behaviours or for managing difficult 
behaviour. The rationale is that each parent is the best expert of his/her child, and 
therefore the identification of appropriate behaviours should result from the parent’s 
insight, instead of being suggested by the intervenor, who has the role to guide the 
caregivers’ reflective thinking. The ultimate goal is to support the parent in 
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perceiving and interpreting their child’s behaviour, emotions and signals, and to 
respond to them in a sensitive way. Feedbacks are also combined with brochures on 
sensitive responding in daily situations.

Attachment theory has further highlighted that the behaviours parents display in 
interaction with the infant are guided and filtered by internal working models [25]: 
these representations are built upon repeated experiences of interaction with the 
attachment figures and reflect the degree of security and confidence within intimate 
relationships. These representations accomplish a very important adaptive function 
by providing a personal framework to regulate behaviour, emotions and expecta-
tions both in present relationships and as new ones are constructed [38].

These internal working models based on one’s personal affective history drive the 
intergenerational transmission of attachment and parenting styles [39]. It has been 
shown, in fact, that it is very likely that parents will re-experience with the infant the 
interactive and communicative patterns that they have experienced with their own 
caregivers in the past [38, 39]. Given the importance of the internal working models 
in regulating parental behaviours, intervention efforts have also been directed at the 
representational level. With this respect, the VIPP-R represents a valid alternative 
intervention modality which associates with the video-feedback strategy in targeting 
the behavioural dimension of parenting, offering additional discussions on parental 
attachment representations, in order to promote a reorganization of mental represen-
tations towards security with subsequent behavioural changes. In this intervention 
modality, the video feedback and brochures used in the VIPP are followed by discus-
sions about the parent’s relationship experiences in her own childhood. Each inter-
vention session starts with video feedback and continues with the discussion part, 
stimulated by specific prompt material and addressing a specific attachment relevant 
topic (i.e. anxiety for separation from attachment figures, autonomy from one’s own 
parents, continuity and discontinuity with the past). This intervention modality is 
particularly relevant for parents with insecure representations of attachment; in these 
cases, in fact, discussions about past and present attachments may allow mothers to 
reconsider their childhood experiences and look into the links between those past 
experiences and the current relationship with their child.

As a further intervention modality, the VIPP has been combined with an addi-
tional focus on sensitive discipline (VIPP-SD); this alternative programme has been 
developed to support parents who have to deal with challenging child problem 
behaviours. This intervention programme is particularly suitable for parents dealing 
with toddlers’ behavioural issues, mainly with an externalizing quality (i.e. tan-
trums, aggressive, disruptive, oppositional behaviours). Indeed, these children are 
particularly at risk to develop an insecure attachment relationship in the presence of 
insensitive parents [40]. The VIPP-SD is based on the integration of attachment 
theory [14] and coercion theory [41], an extension of social learning theory [42], 
which focuses on the cycle whereby parents unintentionally reinforce their child’s 
difficult behaviours, which generates a negative reaction in the parent and so on, 
either the child or parent gives in. For coercion theory, harsh discipline strategies 
give rise to exchanges that reinforce and increase aggressive and disruptive behav-
iour. VIPP-SD intervention seeks to improve caregivers’ ability to deal with their 
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children’s behaviour by praising/rewarding positive behaviour, setting appropriate 
limits and applying consistent consequences for undesirable or unwanted behav-
iour. In this intervention modality, the sessions follow the standard VIPP procedure 
of filming, reviewing, commenting and discussing video fragments with the mother; 
however, additional guidelines and intervention themes are added for the discipline 
part of the intervention. Four themes are specific of VIPP-SD: (a) inductive disci-
pline and distraction as non-coercive responses to difficult child behaviour, (b) 
praising the child for positive behaviour and ignoring negative attention seeking, (c) 
the use of sensitive time-out to de-escalate temper tantrums and (d) empathy with 
the child in consistent discipline and clear limit setting [19].

VIPP protocols have been gone through more than two decades of validation 
studies, involving over time samples with diverse cultural backgrounds and risk 
conditions related to both the child, such as prematurity, atopic dermatitis, autism, 
intellectual disability, international adoption and externalizing problems, and the 
parents, as insecure attachment representations, harsh discipline, low SES status, 
eating disorders, social isolation, maltreatment and ethnic minority [43]. Short- and 
long-term effects have been widely reported, related to increasing parental sensitiv-
ity, infant’s attachment security and a variety of other positive indicators of child 
functioning [i.e. 43–45 for a complete review]. Restricting the focus to the VIPP-SD 
protocol, which is currently released by training courses and thus widely dissemi-
nated, recent meta-analytic evidence supports the efficacy of the protocol in enhanc-
ing parental sensitivity and positive child outcomes [43]. Overall, we feel confident 
in stating that based on the state of art of the literature, the VIPP protocol is on a 
good way to become a community-based tool: currently, in fact, dissemination is 
promoted through training courses organized in different countries, and this proto-
col has been included in the list of the Home Visiting Evidence of Effectiveness 
(HomVEE) of the US Department of Health and Human Services (HHS).

6.3.2  Parent Training Programmes and Their Efficacy

By parent training (PT) or parent management training (PMT), we refer to a wide 
group of protocols mainly inspired to the cognitive behavioural theoretical perspec-
tive. Starting from the seventies, based on behavioural and social learning princi-
ples, it became clear that not only trained therapists could promote children’s 
behaviour change, but parents too could be agents of change, leading to a growing 
understanding of how parents contribute to their children’s adaptive or maladaptive 
behaviours [46]. As such, behavioural problems started to be no longer conceived as 
individual but relational issues, originated from dysfunctional learning processes 
within the caregiving environment, such as modelling or reinforcement.

Since then, PT programmes are delivered in different forms (e.g. clinic-based 
therapy, community-based group sessions, individual home visits). Moreover, PT is 
now widely used to support parenting in the presence of many different at-risk con-
ditions, besides externalizing problems, such as ADHD, autistic spectrum disorders, 
mood disorders and many different psychosocial risk conditions [47, 48].
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Besides the variety of the programmes [e.g. 49, for a review], the main ingre-
dients of these programmes are parents’ active involvement and learning; manual-
ized and standardized protocols; highly focused and limited in time interventions, 
according to the lesson that “less is more”; and the use of cognitive behavioural 
techniques such modelling, shaping, role playing, video feedback and homework 
assignments to train parents to use alternative techniques to regulate child’s 
behaviours. Group discussions prompted by ad hoc materials with a psycho-edu-
cational approach are also very frequent, in order to teach parents important con-
cepts of developmental psychology as well as effective problem-solving skills and 
alternative discipline strategies that may reduce the use of harsh discipline 
practices.

Following Lambruschi and colleagues [47], we will illustrate the main steps of 
PT intervention which are commonly shared by the different programmes. Firstly, a 
particular attention should be devoted to the group composition: usually, it should 
include parents going through the same kind of management issues with children 
more or less of the same age—this will increase the likelihood that parents will 
comply and experience alliance in the group. Both parents are encouraged to par-
ticipate in order to promote between the two a shared view of the child and alliance 
in the use of alternative caregiving and discipline strategies; usually, groups should 
not exceed five or six couples of parents.

As to the first phase of the work, the intervenor aims at favouring a full under-
standing of the child’s functioning; this includes also a description of the disorder, 
such as the deficits in executive functions, impulsiveness and difficulties in waiting 
and delaying gratification. At the same time, parents are encouraged to recoup and 
value the positive aspect of their children, so to promote an integrated and differen-
tiated mental representation of the child, in which the disorder is no longer exces-
sively emphasized, with the remaining parts of the child put on the ground. This 
kind of work implies “mentalizing in third person” [30 , p. 119], that is, assuming 
the child’s mental perspective and reflecting on his/her mental states [50]: this 
reflective function has been shown to be such an important protective factor for 
mental health and parenting [51].

The next step is the contextual and operational redefinition of the child’s prob-
lematic behaviours: parents are guided to understand that problematic behaviours 
are usually stabilized within a specific context because of their successfulness for 
the child in reaching advantages (i.e. avoiding unpleasant tasks and requests, obtain-
ing benefits, receiving others’ attention). By teaching parents the principles of func-
tional analyses, parents learn to identify the antecedents of problematic behaviours 
(the so-called As), describe frequency and intensity of the problematic behaviour 
(the so-called Bs) and focus on the consequences that somewhat maintain the dys-
functional behaviour (the so-called Cs). The assignment of A-B-C homework helps 
parents to enhance their observational and reflective skills in the home context and 
highlight mechanisms regulating dysfunctional behaviours; also, by learning to 
contextualize bad behaviour, parents are supported to reduce their generalizations 
(“My child always misbehaves!”), which inevitably pave the way to dysfunctional 
self-perceptions, such as low-self efficacy and learned helpless.
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By learning to contextualize and operationalize problematic behaviours, parents 
discover the ways to act on these dysfunctional mechanisms. Positive parental prac-
tices are then promoted by teaching parents to prevent and reorganize the anteced-
ents (i.e. preventing arousing situations, distracting the child) and master the 
consequences (i.e. by ignoring undesired behaviours, token economy, differential 
reinforcement, etc.). The definition of a caregiving context based on new rules 
might also be made explicit through a behavioural contract between parents and 
child, which helps both parts to feel in charge of the desired change.

As a last possible step, parents are supported to reflect on their own mental states, 
beliefs and emotions and eventually find their origin in past childhood experiences 
with their own significant others: this is what the authors label as “mentalizing in 
first person” [47 , p. 128]. This kind of reflective work helps parents to regulate 
more effectively their emotional reactions during challenging interaction with the 
child, reorganize their beliefs and expectations so to meet more realistically the 
child functioning, enjoy positive interaction with the child and develop self-efficacy 
in managing difficult caregiving situations.

There is no doubt that parent training can be defined as an evidence-based inter-
vention, as decades of empirical findings support efficacy in randomized controlled 
trials, effectiveness, as it has been tested across a variety of different samples for 
clinical conditions and cultural background and dissemination, as it appears thus far 
to be world-widely used. Restricting the focus to the prevention and treatment of 
externalizing disorders, consistent meta-analytic findings support the efficacy of 
these programmes in reducing the child’s externalizing problems, especially disrup-
tive behaviours, compared to waitlist control conditions, although the efficacy is 
moderated by the study design [52–54]. Review and meta-analytic evidence also 
supports the positive impact on parental dimensions, as it decreases parental stress, 
improves perceptions and mental health indicators and enhances positive parent- 
child relationship [55, 56].

Meta-analytic evidence shows that PT programmes need to be highly focused on 
both the affective and regulatory dimensions of parenting, instead of other dimen-
sions, in order to be highly effective: Kaminski and colleagues (2008), in fact, report 
that targeting positive parent-child interactions and emotional communication 
skills, teaching parents to use time out and consistent discipline and requiring them 
to practice new skills with their children appear to be the most effective. Conversely, 
shifting the focus to other goals, such as teaching parents to promote children’s 
cognitive, academic or social skills, might lead to reduced efficacy [46].

Besides strategies and focuses, other factors moderating the effectiveness of par-
ent training programmes are child’s genetic and temperamental predisposition, such 
as differential susceptibility and emotional reactivity [57, 58], together with low 
parental education, occupation and family income, more severe pretreatment child 
behaviour symptoms and maternal psychopathology [59], as a confirmation that 
self-regulation depends on a complex interplay between individual and environ-
mental factors.

It is worthy to cite briefly that there is recent interest to promote dissemination 
through innovative parent training programmes in order to increase PT accessibility 
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and use and make them community-based tools. One example is self-directed (SD) 
parenting interventions, which provide parents with the materials necessary to teach 
behavioural strategies to themselves, at home and at the most convenient time to 
them, through a variety of formats (e.g. manual, Internet, videotape, DVD). Tarver 
and colleagues’ [60] meta-analysis supports the effectiveness of SD PT programmes, 
as they seem to reduce child’s externalizing problems, and improve parental behav-
iour, mood and self-efficacy. As to a second example of dissemination, meta- analytic 
findings also support online parent programmes, with significant effects on chil-
dren’s behavioural and emotional problems and parental mental health prob-
lems [61].

In conclusion, despite scholars auspicate for the future a convergence of method-
ological choices in order to facilitate meta-analytic syntheses, such as blinded mea-
sures, randomized control trials and standardized protocols, there is no doubt about 
the state of art of the literature supporting thus far the usefulness of these pro-
grammes to enhance vulnerable parenting.

6.4  Conclusions

The present chapter meant to highlight the importance of positive parenting for the 
child’s healthy functioning and development. The commons rationale of these inter-
ventions is seeking not only to reduce the impact of risk factors but also to empower 
the protective factors, by reinforcing the parenting role. Indeed, for many years, 
scholars have been investigating how the family ecology and the quality of parent-
ing shape the child’s well-being; nowadays, research has become more translational, 
as it has shifted to the identification of the resources and capabilities that parents 
should bring into the parenting task and their multiple needs for support [62].

Researchers have given a great contribution to test the efficacy and effectiveness 
of these intervention programmes, as well as professionals and policy makers to 
deliver the best evidence-based programmes aimed at supporting parents [63–65]. 
Both groups of interventions to which we devoted attention in the chapter are good 
examples of how the standards of evidence can be met, thanks to the implementa-
tion of manualized and standardized protocols, and appropriate research designs to 
test their efficacy, based on randomized control trials with control group and follow-
 up assessments [11, 34].

Following by are a few recommendations that can support the translational 
research of preventive intervention programmes to support parenting and child’s 
positive development. Firstly, it is important to guarantee the coherence between 
theory and application, with respect to targets and outcomes: both programmes pre-
sented in the chapter underwent multiple empirical tests across multiple risk condi-
tions, which allowed to highlight their differential effects as a function of both child 
and parents’ conditions.

As to a second recommendation, one key component is the quality of the rela-
tionship between the intervenor and the parent, as the first act as an attachment fig-
ure and a secure base for the second, from whom the parent can depart to explore 
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one personal distressing themes [66]. Indeed, interventions to support parenting aim 
at empowering fragile parents’ social network, so that they can rely also on rela-
tional resources to cope with difficulties. In such cases, the intervenors might 
encounter some difficulties when relating with difficult parents and try to build alli-
ance with them, and therefore adequate training and supervision of the intervenors 
is of fundamental importance to guarantee successful outcomes. Supervision might 
also include the exploration of one’s own emotional reactions prompted by those 
difficult parents, in order to help intervenors to become aware of their own rela-
tional patterns.

In conclusion, we hope to raise awareness of how important are the early phase 
of life for healthy human development and the investment in this early stage of life 
in order to prevent and treat early risk conditions. Early prevention will have not 
only immediate psychological benefits for parents and children but also long-term 
ones, in terms of reducing the economic, social and educational burden of treating 
maladaptive youth and adults.
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7.1  Introduction

Neurodevelopmental disorders are a group of conditions broadly defined as being 
characterised by abnormalities in the development of the central nervous system. 
The term refers to a wide array of neurologic and psychiatric disorders, ranging 
from cerebral palsy to dyslexia. They are brought together by some defining fea-
tures, such as childhood onset, a steady course—rather than being characterised by 
remitting and relapsing episodes which instead are typical of many adulthood psy-
chiatric conditions—and the tendency to more commonly affect male individuals 
[1]. Even though they are heterogeneous in terms of clinical, aetiological and thera-
peutical aspects and outcome, the vast overlapping between these disorders can 
make it difficult to define them as separate clinical entities (Fig. 7.1).

The section dedicated to neurodevelopmental disorders in the DSM-5 includes 
intellectual disability (ID), communication disorders, autism spectrum disorder 
(ASD), attention deficit hyperactivity disorder (ADHD), specific learning disorders 
and motor disorders encompassing developmental coordination disorder, stereo-
typic movement disorder and tic disorders such as Gilles de la Tourette syndrome 
(TS) [2]. The prevalence of these disorders has been estimated to be up to 15% in 
industrialised countries [3]. Changing diagnostic criteria, methodological limita-
tions of earlier epidemiological surveys and cultural factors make it challenging to 
estimate the exact prevalence of such disorders [4]. ADHD appears to be the most 
prevalent neurodevelopmental condition, and recent studies show that its worldwide 
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prevalence is around 5% [5, 6]. ASD was once regarded as a “rare disease” 
(2–5/10,000) [7], whereas more recent data show an increasing trend with preva-
lence rates as high as 1 in 68 in the United States [8]. TS prevalence is estimated to 
be around 1% [9].

Neurodevelopmental disorders have been shown to be highly heritable, with 
ASD, ADHD and TS displaying 91% [13], 70–80% [14] and 77% [15] heritability, 
respectively. More than 900 genes have so far been implicated in the genesis of 
neurodevelopmental disorders [16, 17]. Many environmental factors have also been 
discovered to influence neurodevelopment, such as maternal alcohol consumption 
and smoking, advanced maternal age, infections during pregnancy (especially 
rubella and cytomegalovirus), maternal psychosocial stress and obesity as well as 
gestational diabetes and hypertension, use of medication during pregnancy such as 
valproic acid, preterm birth, perinatal asphyxia, postnatal infections, childhood 
traumatic brain injury, exposure to toxic substances and gut dysbiosis [18–28]. To 
further complicate matters, even when a specific genetic variant is found, in most 
cases, pleiotropy and variable expressivity give rise to multiple phenotypes.

Studies support the involvement of the dopaminergic system in the aetiology of 
ADHD, emphasising the association of the disorder with the gene for dopamine 
beta-hydroxylase and the gene for dopamine receptor type 2 (DRD2) [29]. Structural 
neuroimaging studies have shown that people with ADHD have an approximately 
5% reduction in total brain volume and a 10–12% reduction in the size of brain 
regions implicated in behavioural control functions [30]. These studies reveal ana-
tomical differences at the level of the prefrontal cortex, cingulate cortex, basal gan-
glia, cerebellum and corpus callosum, while other work points to the involvement of 
the thalamus, amygdala, hippocampus and hypothalamus [31–33].
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According to available literature, neurophysiological features of ASD include 
reduced long-distance connectivity and increased short-distance connectivity in 
different brain areas, an imbalance between excitatory and inhibitory neuronal 
activity due to altered GABA-ergic neuron function, dysfunction in the “social 
areas” of the brain such as amygdala and fusiform gyrus, anomalous fronto-stria-
tal activity (typically involved in behavioural stereotypies), reduced hemispheri-
cal lateralisation (involved in expressive language function) and mirror neuron 
dysfunction [34–36].

Neuroimaging studies in patients with TS have shown alterations in the cortico- 
striatal- thalamic-cortical circuits, as well as a reduction in the volume of basal gan-
glia, corpus callosum and sensory motor cortex [37–41].

While many of the problems associated with neurodevelopmental disorders tend 
to improve with age, such that in many cases they may no longer be diagnosable in 
adulthood, follow-up studies highlight the persistence of significant impairment 
throughout adulthood and the onset of novel issues [1]. Therefore, when evaluating 
psychiatric manifestations in adults, the likelihood of a pre-existing neurodevelop-
mental condition should always be considered.

7.2  Developmental Trajectories

An increasing body of evidence seems to show that early life events contribute to 
the development of mental illness during adulthood. Many of the same risk factors 
associated with neurodevelopmental disorders have also been implicated in psy-
chiatric issues later in life. For instance, prematurity has been known to correlate 
with psychosis since the 1930s [42]. Even though the association between neuro-
developmental disorders and many adult psychiatric conditions has already been 
established (Table 7.1), not enough research has been carried out so far to quantify 
how much of a pathophysiological continuum there could be throughout the lifes-
pan, and whether neurodevelopmental factors might modulate psychopathology 
later in life (Fig. 7.2).

Most psychiatric conditions have their peak of onset during adolescence; how-
ever, the initial risk events may have occurred as early as in the prenatal stage of life. 
According to different studies, adolescence is characterised by many psychological 
and behavioural changes which reflect the completion of central nervous system 
maturation [43]. During this critical period, relevant changes occur in the dopami-
nergic projections from the midbrain, resulting in increased dopamine levels [44], 
as well as a substantial elimination of synapses [45], and a change in the response 
to GABA-ergic neurons [46]. These modifications make the adolescent brain more 
susceptible to stress and other environmental factors, as confirmed by preclinical 
evidence of the effects of stress on brain maturation [47]. It is thus plausible that a 
neurodevelopmental alteration of these circuits may increase subsequent suscepti-
bility to environmental stressors (Fig. 7.3).
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7.2.1  Attention Deficit Hyperactivity Disorder (ADHD)

ADHD age of onset is placed within the 12th year of life, although the disorder may 
be detected as early as 3–4 years, as symptoms of behavioural self-regulation defi-
cits can be identified during the preschool period. A meta-analysis conducted among 
preschool ADHD children indicates that parental behavioural interventions carry 
significant benefits, and such treatment represents an excellent alternative upon 

Table 7.1 Prevalence estimates on adult psychiatric comorbidities in neurodevelopmental 
disorders

Intellectual 
disability

Autism 
spectrum 
disorder

Attention deficit 
hyperactivity 
disorder

Tourette 
syndrome

Psychotic disorders 8.4%  [48] 6.4% [49] – No 
correlation 
[12]

Bipolar disorder 0.8%  [48] 6–20% [50] 9.5% [51] No 
correlation 
[12]

Depressive disorders 2.8% [52] 23% [53] 35–50% [51] 13–76% [12]
Anxiety disorders 5–6% [52, 

54]
27% [53] 40–60% [51] 16–37% [12]

Obsessive- compulsive 
disorder

2.2% [52] 24% [53] ~2% [55] 40–60% [12]

Eating disorders 1–35% [56] ↑ [57] 3–9% [51] –

Sleep-wake disorders 9.2% [58] ↑ [59] ↑ [51] 25–30% [12]

Gender dysphoria – ↑ [60] – –

Addiction disorders – – 50% [51] ↑ [12]
Personality disorders: 2.8% [54] [61] [61] [61] 64% [12]

    − Paranoid 25.5% 25.9% 22.2%

    − Schizotypal 23.4% 11.1% 4.9%

    − Schizoid 31.9% 22.2% 12.3%

    − Histrionic

    − Narcissistic 6.4% 3.7% 3.7%

    − Borderline 10.6% 14.8% 37%

    − Antisocial 18.5% 30.9%

    − Avoidant 34% 11.1% 22.2%

    − Dependent 8.5% 22.2% 25.9%

− Obsessive-compulsive 42.6% 29.6% 13.6%

    − Depressive 19.1% 18.5% 25.9%

− Passive-aggressive 8.5% 14.8% 8.6%

Where no clear estimate was available, the general trend reported in available literature is shown 
by arrows
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refusal to start psychostimulant medications [62]. Although ADHD was originally 
described as a disorder limited to childhood, prospective clinical studies conducted 
through follow-ups of children with ADHD indicate that approximately 15% of 
children with ADHD will continue to meet all diagnostic criteria, while 50% will 
continue to experience ADHD symptoms in varying forms in adolescence and early 
adulthood [63, 64], even though of reduced severity [65–67].
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ADHD developmental course can be divided into five stages, each characterised 
by a specific pattern of symptoms: (i) the prenatal stage during which risk for the 
disorder onset can be estimated; (ii) the 3–6-year-old, preschool phase; (iii) the 
school-age phase; (iv) the late childhood and preadolescent phase; and (v) the ado-
lescent and early adulthood phase [68].

In the first years of life, elements that can be perceived as precursors of a struc-
turing disorder should be considered as developmental and modifiable. In such pre-
school phase, reactivity to contextual factors is particularly high, which may bias 
diagnosis when based on limited observation of the individual’s overall behaviour. 
Early identification of the disorder is not straightforward, since even primary symp-
tomatic characteristics of ADHD may turn out to be transitory, especially for those 
children exposed to a less structured environment. Consequently, it should be 
emphasised that any early diagnostic procedure has a high risk of resulting into false 
positives [69].

Attention should be posed to when children move to primary school, as they have 
to learn new skills and competences that require attention, prolonged cognitive effort, 
organisation and planning skills and behaviours appropriate to a more structured 
school setting. The more complex demands of the school-age phase expose ADHD 
subjects to potential difficulties in both the scholastic and relational domains. Such 
difficulties may be evident also in other social contexts, with ADHD children strug-
gling to behave appropriately with peers. As a consequence, a feeling of frustration 
and inadequacy may arise, increasing the risk of developing depressive reactions.

During childhood and preadolescence, school, family and social conflicts become 
more relevant. Motor hyperactivity generally subsides in this phase, but symptoms 
of inattention and impulsivity may remain. Also, psychiatric comorbidities may fre-
quently occur at this stage, resulting in a worse outcome compared to those that will 
continue to present the core symptoms of ADHD only [68]. In fact, self-esteem and 
mood problems may arise, not necessarily related to the school context, affecting 
social relations more widely. Furthermore, about 25% of ADHD adolescents will 
develop clinically significant depression associated with decreased hope for aca-
demic and professional success [68].

During adolescence, persisting core symptoms of ADHD increase the risk of 
developing addictive behaviours such as gambling addiction (GA), pathological 
video gaming (PVG) and Internet addiction disorder (IAD), although studies are not 
yet completely concordant. Longitudinal studies support the role of impulsivity in 
the onset of GA [70–72], with ADHD adolescents being more likely to develop 
problem gambling than non-ADHD adolescents, while the role of inattention symp-
toms is less clear [73].

Regarding PVG, both hyperactivity/impulsivity and inattention have been asso-
ciated with pathological use of video games [74]. Finally, also IAD has been associ-
ated with both inattention and hyperactivity/impulsivity [75, 76]. While evidence 
indicates a role of hyperactivity/impulsivity and attentional difficulties in the devel-
opment of addictive behaviours during adolescents, further studies will have to 
clarify the contribution of comorbid difficulties, such as learning problems, aggres-
sion and conflicting family relationships.
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With regard to the evolution of the disorder into adulthood, longitudinal evidence 
indicates that a significant proportion of subjects diagnosed with ADHD during 
childhood/adolescence will continue to show significant difficulties in executive 
functions, social relations, self-esteem, risky behaviours as well as psychopatho-
logical vulnerability [67]. Follow-up studies indicate that those ADHD adolescents 
with persisting hyperactive features are particularly vulnerable to such broader 
problems [77].

Historically, it has been believed that ADHD would disappear with time; how-
ever, current evidence supports different developmental trajectories into adulthood: 
(i) in about 40% of cases, the disorder would remit; (ii) in another 40%, the condi-
tion would affect social competences, emotional regulation and occupational inte-
gration; and (iii) in a remaining 20%, the persistence of nuclear symptoms will 
impact on social, academic and occupational performance, with a higher risk of 
presenting with substance use and other psychiatric problems [78].

In conclusion, the specific pattern of ADHD comorbidities and symptomatology 
changes substantially over time [79]. While in children with ADHD oppositional 
defiant disorder (ODD) and conduct disorder (CD) are the most common comorbid 
conditions, in adolescence and early adulthood, substance use disorder and other 
addictions, anxiety disorders, mood disorders, obsessive-compulsive and related 
disorders, sleep disorders and personality disorders [80] as well as somatic disor-
ders [81] are frequently reported. The ADHD developmental trajectory, risk factors 
and comorbidities occurring across the lifespan are currently only partially known 
and require future longitudinal studies to strengthen the evidence.

7.2.2  Autism Spectrum Disorder (ASD)

Even though the prevalence of ASD in the general population is estimated to be 
around 1%, knowledge of its manifestations during adulthood is still limited com-
pared to other psychiatric conditions. It is one of the latest additions to the DSM and 
thus many adults, especially those with a higher cognitive level, have so far gone 
undiagnosed. There are many issues with diagnosing ASD in adulthood, such as 
difficulties in obtaining anamnestic details, the possibility that adaptation may have 
allowed individuals to camouflage some typical features of the disorder (for 
instance, overcoming eye contact avoidance) and overlapping of symptoms with 
other psychiatric conditions [82]. Even though symptoms tend to get better with 
age, ASD is a lifelong condition with variable developmental trajectories and out-
comes in terms of employment, independent living, general health and ageing and 
even early death [82]. Previous studies have identified some predictors of outcome, 
such as receptive language, motor skills, verbal and motor imitation, higher IQ, 
gender, early diagnosis and therapeutic interventions [83].

Only about one-third of people with ASD with and without ID in a 2004 UK 
study find some type of employment, out of which almost 20% in sheltered employ-
ment [84]. Survey data from larger, more recent studies showed that only about half 
of higher functioning ASD individuals are employed with IT, education, retail, 
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healthcare, food services and government being the most frequently listed fields. 
Out of the lower functioning subjects, only about 20% hold paid employment, in 
most cases with support [85, 86]. Other studies found that many people with ASD 
on average work reduced hours and occupy fewer permanent positions compared to 
the general population, and have a lower rate of employment than individuals with 
other developmental disabilities [87, 88]. Predictors of more competitive employ-
ment include older age, male gender, intellectual and communication skills, higher 
levels of education and fewer psychiatric and general comorbidities [89]. The gen-
der effect may be exacerbated by a selection bias caused by underdiagnosing in 
females.

Fewer individuals with ASD live independently compared even to subjects with 
other developmental disorders, including ID, showing that intellectual functioning 
is not the main factor in determining outcome in ASD [90]. Longitudinal studies 
show that over 50% of adults with ASD are in residential placement, including 
about nearly a quarter of individuals without ID [91]. Many other individuals live 
with their families, as well [90]. A frequent concern in clinical settings is the diffi-
culty in coping with changes in living situations caused by ageing or loss of family 
caregivers and subsequential transition into residential homes [82].

Frequent childhood co-occurrences of ASD include seizure disorders, gastroin-
testinal problems and immunological conditions [82]. Large-scale studies have 
found nearly all major chronic medical conditions to be more common in adult 
individuals with ASD, particularly those already found in children and metabolic 
issues such as hypertension, obesity, dyslipidemia, vitamin deficiencies, diabetes 
and, consequently, cardiovascular events. Parkinson’s disease and sensory impair-
ments are also more commonly found in ASD [92]. The higher susceptibility to 
metabolic issues may be explained by reduced access to healthcare and lower levels 
of physical activity due to social and communication impairment as well as diet 
selectivity stemming from sensory issues and adverse effects of neuroleptic medica-
tions often prescribed to ASD patients [93, 94].

A high prevalence of psychiatric comorbidities is consistently reported in adults 
with ASD, with a high rate of variability which could be explained by lack of stan-
dard assessment protocols, non-representative study samples and the aforemen-
tioned difficulty in discriminating overlapping manifestations of ASD and other 
psychiatric conditions. In adults with ASD without ID, lifetime rates between 69 
and 89% have been reported [95–97]. Lower rates are generally seen in adults with 
ASD and ID [96, 98, 99]. Furthermore, ASD adults without ID are commonly (in 
40–60% of cases) prescribed psychiatric medication [96, 97], although it may be 
challenging to ascertain whether this is due to additional symptoms or those of ASD 
itself. Individuals with ASD and ID are prescribed medications mainly for behav-
ioural problems and as often as in 44% of cases [100]. ASD individuals with ID 
appear to have an increased psychiatric risk compared to the general population, 
although much lower than those with higher functioning profile. A Swedish register 
study found that those diagnosed with what was formerly called Asperger’s syn-
drome had an odds ratio for needing psychiatric care almost seven times higher than 
that of people diagnosed with “childhood autism” [101].
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Mood disorders are listed as the most prevalent co-occurring psychiatric diagno-
ses in adults with ASD, with rates as high as 50–70%, the most common conditions 
being major depression, dysthymia and premenstrual dysphoric disorder [86, 92, 
96, 97, 102]. A recent systematic review and meta-analysis of studies of anxiety and 
depression in adults with ASD reported a lifetime prevalence of depression of 37%, 
and current depression diagnosis or moderate to severe depressive symptoms of 
23% [53]. Moreover, a clinical cohort study of more than 350 individuals with an 
adult first-time diagnosis of Asperger syndrome found that one-third had a self- 
reported history of depression, two-thirds had experienced suicidal ideation and 
one-third had planned or attempted suicide. Age and gender didn’t seem to influ-
ence these findings [103]. Alexithymia, or other specific processes sustaining sui-
cidal ideation in ASD individuals, may be responsible for the higher rates of suicidal 
ideation compared to the general population, in the context of a history of 
 depression [82].

Anxiety seems to be present with a frequency comparable to that of mood disor-
ders, with a high likelihood of having both [86, 92, 96, 97, 102, 104]. A recent meta- 
analysis (though with a high inter-study heterogeneity) revealed a current anxiety 
disorder prevalence of 27%. Lifetime prevalence of any anxiety disorder was 42%, 
of which 26% for GAD, 20% for social anxiety disorder and 18% for panic disor-
der/agoraphobia. The presence of ID did not appear to have a significant impact on 
prevalence of anxiety [53]. The reported rates for psychotic disorders range between 
10 and 17% [105, 106].

Substance use disorders are generally less frequent in ASD compared to the gen-
eral population, occurring almost exclusively in “high-functioning” adults [93, 104].

Executive function, information processing and working memory, already impli-
cated in physiological ageing [107], have also been shown to be significantly 
impaired in children and adolescents with ASD [108]. These impairments seem to 
persist into adulthood, but no significant correlation has so far been found between 
ASD and predisposition to age-related cognitive decline [109–111]. Neuroimaging 
studies of ASD individuals throughout ageing have been performed, but they yielded 
inconsistent findings and were limitedly informative in terms of clinical correlates.

Since the late 1990s, ASD has been associated with an increased risk of prema-
ture mortality, two up to ten times higher, or 36 years earlier than the general popu-
lation [112–114]. A large population-based Swedish registry study found increased 
odds of mortality, independent of gender and psychosocial functioning, for all the 
analysed causes of death except for infectious diseases. Mean age of death for the 
ASD group was 53.87  years (39.5 for low-functioning, 58.39 high-functioning) 
compared to 70.2 years for those in the general population. The most frequent cause 
of death was a nervous system disease (odds ratio = 7.49), specifically epilepsy in 
the low-functioning group and suicide (odds ratio = 7.55) in the high-functioning 
group [115].

Many factors could contribute to the difficulty in identifying therapeutic strate-
gies with a significant effect on long-term outcomes in ASD, such as clinical, 
genetic and environmental heterogeneity, small study sample sizes, relatively short 
follow-up and lack of standardised outcome measures. Although some specific 

7 Neurodevelopmental Disorders and Psychosocial Issues Later in Life



134

randomised controlled clinical trials have been performed [116], only two antipsy-
chotics (risperidone and aripiprazole) have been approved by the FDA as pharma-
cological treatments for ASD, although their longer-term effects are unclear [117]. 
Intensive early behavioural interventions are often the first-line treatment in autistic 
children, and are supported by most available evidence in terms of ameliorating 
social, emotional and behavioural problems [118, 119], but their long-term effects 
have not yet been adequately investigated.

7.2.3  Tourette Syndrome (TS) and Other Tic Disorders

Tic disorders are arguably the least studied neurodevelopmental disorders, even 
though they significantly affect quality of life in terms of self-esteem, social rela-
tionships and academic and work performance even in the absence of comorbidities 
[120] (a rare occurrence, given that up to 90% of individuals with TS have concomi-
tant psychopathologies [121]). Tic severity in TS typically follows a waxing and 
waning course, with a peak around 10–12 years followed by a steady decline during 
and after adolescence [37]. Smaller caudate volumes have been correlated to a 
poorer prognosis in terms of persistence of tic manifestation into adulthood [41]. 
Poor fine motor skills in childhood have also been associated with an increased risk 
of tic persistence [122]. For individuals with mild to moderate tics not impacting 
social life and functioning in school/work environments, psycho-educational inter-
ventions usually suffice in providing coping strategies. Behavioural interventions 
constitute the first-line treatment in most cases warranting some type of therapy 
[123]. European and American guidelines suggest that pharmacological treatments 
should be reserved to cases in which tics cause pain or injury, social and emotional 
issues or functional impairments in daily life. No strong recommendations are made 
with regard to comparative efficacy of different medications because of limitations 
in existing literature; however, most available evidence supports the use of mole-
cules with an action on dopaminergic metabolism (particularly those blocking post-
synaptic D2 receptors) [124–126].

The element with the largest impact on longitudinal outcomes is the presence of 
obsessive-compulsive manifestations in up to 60–90% of TS subjects, justifying a 
concurrent obsessive-compulsive disorder (OCD) diagnosis in about 40% of cases 
[12]. As for the general population, OCD appears to correlate with higher IQ in TS 
patients. Compulsive symptoms have been shown to significantly decline with age, 
while obsessive symptoms may persist into adulthood [9]. OCD patients with 
comorbid tics tend to have greater rates of symmetry and numerical obsessions 
[127]. Obsessive-compulsive symptoms have been reported to be at their worst 
about 2 years after tic manifestation has reached its peak [128]. As for tic severity, 
smaller caudate nucleus volumes, as indexed at structural imaging, have been asso-
ciated with increased obsessive-compulsive symptomatology in early adulthood 
[41]. Tic-related OCD has been shown to have a less satisfactory response to SSRIs 
and a more favourable response to antipsychotics, when compared to OCD without 
comorbid tics, while no differences have been found in terms of cognitive behav-
ioural therapy [129, 130].
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A longitudinal study of the predictors of clinical course in TS showed that the 
most severe tics and OCD in childhood are such symptoms in early adulthood. 
Family history and psychosocial stress have also been implicated in modulating TS 
outcome. Evidence does not suggest childhood tic severity to be a strong predictor 
of later comorbidities, while female gender and severe childhood comorbid ADHD 
have been associated with future emotional disorders [131]. Other frequently 
reported comorbidities of TS include mood and anxiety disorders, conduct disor-
ders, personality disorders, migraines and elimination disorders [12, 132]. Further 
studies are necessary to better understand whether any clinical or psychosocial 
characteristics would predict the onset of such disorders later in life.

7.3  Conclusions

As already mentioned, neurodevelopmental disorders encompass a spectrum of 
overlapping and diverging phenotypes, which often outlie present diagnostic crite-
ria. So far, research has struggled to incorporate this heterogeneity into study 
designs, raising uncertainty regarding clinical outcomes and therapeutic perspec-
tives for these conditions. To date, only a few studies [83] have included subjects 
older than 40 years, and information is particularly poor for female adults, resulting 
in limited data regarding the overall outcome during adulthood.

Furthermore, little evidence is available on the long-term effect of approved 
pharmacological treatments. In terms of non-pharmacological interventions, some 
evidence suggests that small-group activities and augmentative and alternative com-
munication (AAC) may be effective in improving interpersonal skills during adoles-
cence, and preventing behavioural issues in adulthood, in ASD [133, 134]. Also, 
while interventions have been evaluated in terms of child outcome, their impact on 
parents and families’ well-being is rarely considered. Having a child with ASD has 
been associated with high rates of divorce and lower family well-being [135], sug-
gesting that family issues may have a role in the long-term effects of therapeutic 
options. Finally, transition to adult psychiatric services should also be carefully 
planned, ensuring access to the most appropriate services for the individual’s age 
and needs, as inadequacies or failure in transition preparation may result in non- 
adherence to treatment, loss to follow-up and poor outcome.

A close look at available literature points towards the presence of a pathophysi-
ological continuum between atypical neurodevelopment and psychiatric issues 
emerging later in life. Presently, this continuum is not translated into clinical prac-
tice, where much more rigid categorisations prevail. This gap could possibly be 
causing a significant loss of health and quality of life for patients, due to failure to 
account for additional subthreshold symptoms and developmental trajectories into 
adulthood. Future studies will need to focus more on the environmental, clinical and 
pathophysiological aspects involved in the persistence of neurodevelopmental dis-
orders into adulthood and their outcome. Therapeutical options should follow suit. 
As we gain more understanding of the psychobiological mechanisms underlying 
brain development and related behaviour, clinical practice should be constantly 
updated in order to support patients throughout their lifespan.
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8.1  The Migration Phenomenon Worldwide

8.1.1  Migration: Trends and Definitions

According to the latest estimates, the absolute number of international migrants has 
increased over the last five decades, from 84 million back in 1970 to 272 million in 
2019 [1]. The number of migrants has already surpassed the predicted estimates for 
2050, which were for 230 million [1]. However, despite the increase in absolute 
numbers, one should note that the change in the proportion of international migrants 
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among the global population has only risen by 1.2% in the aforementioned time 
span (from 2.3% in 1970 to 3.5% in 2019). It is also worth mentioning that a great 
majority of people who migrate are internal migrants: in 2009 the estimate was of 
740 million people [2].

At an international level, there is no universally accepted definition for “migra-
tion”. According to the World Health Organization, migration can be defined as “the 
movement of a person or a group of persons, either across an international border or 
within a State. It is a population movement, encompassing any kind of movement of 
people, whatever its length, composition and causes; it includes migration of refu-
gees, displaced persons, economic migrants, and persons moving for other pur-
poses, including family reunification” [3]. Thus, “migration” and “migrants” are 
umbrella terms, which encompass a broad and heterogeneous population, making it 
difficult to provide a clear and coherent categorization of the phenomenon. However, 
within such a definition it is useful to bear in mind some pivotal distinctions such as 
international vs internal migrants, labour migrants, and forcibly displaced migrants 
(refugees and asylum seekers) [4].

The drivers of migration can be identified at various levels and include the main 
features of the country of origin (the macro-level: political, social, environmental, 
economic, and demographic factors), which interact with the availability of migra-
tory facilitators (local policies, cost of travel), as well as with individual character-
istics (the micro-level) to determine the individual’s decision to migrate [5].

The whole migratory process can be divided into three phases: pre-migration, 
migration, and post-migration. The pre-migration comprises the decision to move 
and preparation to do so. The migration phase corresponds to the physical reloca-
tion of individuals from one place to another. Finally, the post-migration represents 
the “absorption of the immigrant within the social and cultural framework of the 
new society” [6].

8.2  Mental and General Health Outcomes of Migration

8.2.1  Migration and Health

The theme of migrants’ mental and physical health and the capacity of the health 
services to adapt and respond to the needs of this “new” population represent a cur-
rent and topical issue. Many studies have observed the so-called healthy migrant 
effect [7–9], based on the observation of lower mortality rates among migrants com-
pared to native counterparts in the country of resettlement. This observation led to 
the hypothesis of a positive selection mechanism, that is, only the healthiest indi-
viduals migrated and kept their healthier conditions once resettled. Nevertheless, a 
recent meta-analysis [10], while confirming the lower mortality rates in migrants, 
questions the generalizability of this finding, limiting its applicability to those who 
migrated to high-income countries, since most of the qualitatively valuable data 
come from studies conducted in these countries. This finding, therefore, while it 
might offer a reliable picture of the health of labour migrants and international 
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students, is not valid for other more disadvantaged categories such as refugees, asy-
lum seekers, or undocumented migrants and does not consider the complexity and 
multifactoriality of the migratory process. In fact, factors like age and type of migra-
tion, social class, and public health policies in the resettlement country have proved 
to be significant determinants of the outcome of migration in terms of general health 
[11]. Furthermore, there is evidence that the reported “advantage” in terms of lower 
mortality rates tends to reduce over time [12, 13].

Whether migrants experience improvement or worsening of their health status 
largely depends on the interaction between the various factors determining their 
health before, during, and after migration. Such factors, known as “social determi-
nants of health”, include possibility of a safe transit (airplane travel rather than 
walking across deserts or hiding in trucks), adequate accommodation, and access to 
health care, considering that before or during the journey migrants may be exposed 
to many potentially harmful situations and different pathogens (malaria, tuberculo-
sis, dehydration, violence, etc.) [4]. The field of migratory health should thus 
encompass all the health problems arising from human mobility and should address 
all aspects of well-being in the context of migration, including migrants’ families 
and the public health of the communities with which migrants interact during the 
phases of the migratory journey [14].

Health vulnerability and resilience factors are dynamic. Migrants are not intrinsi-
cally vulnerable to health issues, but the conditions within the different migration 
stages significantly shape their health and well-being [15].

8.2.2  Barriers to Health Care

Health is a human right. Guided by the principles of non-discrimination and equal 
treatment of all, countries should ensure that health facilities are available, acces-
sible, and of good quality. Despite this, many migrants still encounter obstacles in 
accessing health care, including language barriers, discrimination, cost differen-
tials, and bureaucratic issues [16]. There is established evidence that migrants tend 
to underutilize health services, experiencing serious delays in diagnosis and treat-
ment [17]. This might be due to poor awareness of the organization of local health 
care and the welfare system, especially when migrants come from countries with 
severely disrupted health systems [18]. Available evidence thus points to the need 
for intervention aimed to improve migrants’ knowledge of health-care facilities 
and health literacy [19, 20]. This holds true not only for refugees and asylum seek-
ers but also for labour migrants. For instance, the International Organization for 
Migration (IOM) states that “migrant workers are among the most vulnerable 
workers in the world, often subject to exploitation, discrimination and abuse, lack-
ing access to mechanisms for remedy and redress and in constant fear of deporta-
tion” [21]. A systematic literature review on the challenges faced in providing 
appropriate health care for migrants and refugees in high-income countries has 
identified three major issues: communication, confidence, and continuity of care 
(the “3C model”) [22].
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In relation to communication, migrants may have difficulty explaining their rea-
sons for seeking medical help and understanding information about symptoms, 
diagnostic tests required, and treatment, due to limited proficiency in the host coun-
try’s primary language [22]. For this reason, health care needs to be integrated with 
a cultural mediation service. By facilitating communication and helping health pro-
fessionals to understand and be aware of migrants’ cultural practices, a cultural 
mediator may contribute to a more reliable diagnostic workout [23]. For instance, 
one of the commonest conditions encountered among migrants receiving primary 
care, somatization, is recognized as tying up with one’s cultural models [24, 25]. 
There is evidence to suggest that somatization among migrants may lie behind an 
under-recognized post-traumatic condition [26]; somatic syndrome has proved to be 
the main psychopathological dimension among migrants diagnosed with psychotic 
disorders [27].

With respect to confidence and continuity of care in mental health settings, it 
seems that a bad starting interaction with services may adversely affect proper 
engagement, by people coming from culturally diverse backgrounds, resulting in 
potentially harmful delay in help-seeking [28]. It is therefore important to make 
services culturally accessible; training mental health professionals to improve their 
cultural competency will significantly improve the quality of assistance provided. A 
set of useful and precious recommendations for policymakers, service providers, 
and clinicians is available [29].

8.2.3  Mental Disorders in Migrants

Some psychiatric disorders have a higher incidence in migrant populations such as 
depression [30], post-traumatic stress disorder (PTSD) [31], and psychosis [32]. We 
will make a brief examination about the first two disorders, to focus later on psycho-
sis that results the mental disorder in which the migrant population is most at risk.

Depression is a mood disorder rating in natives from 3% (severe depression) to 
32.5% (minor depression) and in migrant from 0 to 74% [33]. Despite the higher 
incidence in the migrant population, depression may be underdiagnosed within the 
migrant population [34] for many factors, including the absence of words to describe 
depression in many cultures and the fact that in some countries depression is not 
considered an illness but a natural mood swing [35]. Cultural shock and cultural 
bereavement are listed among the most important factors accountable for the onset 
of distress and depression in migrants [36]. Oberg [37] defined cultural shock as the 
sense of loss and rejection by members of the new culture. Cultural bereavement is 
defined as a “grief reaction” to the loss of one’s social structure and culture [38]. All 
these factors contribute to the development of an identity crisis that may be only 
transitory if the migrant has enough self-confidence and good social support [39]. 
The interplay between cultural identity and cultural congruity is believed to be cru-
cial in this adaptation phase [36].

Post-traumatic stress disorder (PTSD) has an overall prevalence of 47% in 
migrant populations [31], while its prevalence in the general population varies 
between 1.9 and 8.8% [40]. It is therefore clear that migrant populations are more 
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susceptible to develop it. This can be due to the quantitative effect mentioned in 
various studies, i.e. the greater the number of traumas suffered, the higher the rela-
tive risk of developing PTSD.

Research on PTSD among migrants has focused mainly on asylum seekers and 
refugees. They are indeed often exposed to traumatic events and psychosocial stress 
factors during the pre-migratory, migratory [41], and post-migratory phases [42]. 
Particularly, it seems that post-migratory traumatic events play a role of fundamen-
tal importance in the development of PTSD [43–45] and include social precarious-
ness, poverty, discrimination, and the persisting fear of being repatriated [41].

In these populations traumas are often perpetrated over time and may lead to the 
development of so-called complex PTSD [46]. This disorder includes the classic 
signs of PTSD (intrusive symptoms, signs of avoidance and negative alterations of 
thoughts and emotions associated with the event), but affective, relational, and 
somatic domains are also affected. The diagnosis is difficult to formulate, since the 
available diagnostic tools are calibrated on Western populations [47] and have lim-
ited validity when applied to culturally different people.

8.3  Migration and Psychosis: From Vulnerability 
to Resilience

8.3.1  Relative Risk of Psychosis among Migrants

Over the years, mounting evidence has shown that migrants have a higher risk of 
psychotic disorders than do natives or fellow countrymen without a history of 
migration. A recent meta-analysis [32] found that in European countries, the relative 
risk (RR) of non-affective psychosis among first- and second-generation migrants 
of non-European origin is three times higher than among native counterparts 
(RR = 2.94, 95% CI 2.63–3.29). Migrants of European provenance had a lower, but 
still significantly increased, risk (RR = 1.88, 95% CI 1.62–2.18). The RR was the 
highest among blacks (RR = 4.19, 95% CI 3.42–5.14). In Israel and Canada, how-
ever, migrants did not have a RR of psychosis greater than natives. This finding 
reflects the results from another recent work by the EUropean Network of National 
Schizophrenia Networks Studying Gene-Environment Interactions (EU-GEI) group 
[48]: this multinational study [49] found that the incidence risk ratio (IRR) of psy-
chotic disorders among migrants or ethnic minorities varied by study catchment site 
and was the lowest in Valencia (IRR = 0.70, 95% CI 0.32–1.53) and the highest in 
Paris (IRR = 2.47, 95% CI 1.66–3.69). The IRR of psychosis among migrants and 
ethnic minorities, from site to site, was higher where the IRR of psychosis among 
the reference population (natives) was higher and vice versa. Overall, the IRR of 
psychosis was higher for migrants from non-Western countries (pooled IRR = 2.12, 
95% CI 1.88–2.40) than migrants from Western countries (pooled IRR = 1.09, 95% 
CI 0.91–1.32). Those with the highest IRR were from sub-Saharan Africa 
(IRR = 3.23, 95% CI 2.66–3.93). In a study conducted by Tarricone et al. [50], rates 
of psychosis were found to be considerably elevated in internal migrants as well 
(IRR = 1.93, 95% CI 1.19–3.13).
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8.3.2  Possible Explanations of the Phenomenon

Despite many years of dedicated research, the causes of such increased rates of 
psychotic disorders among migrants and ethnic minorities remain largely 
ununderstood.

One of the first hypotheses to explain this phenomenon was that of a higher inci-
dence of psychosis in the countries of origin. Nevertheless, studies conducted in 
Jamaica [51], Trinidad [52], Barbados [53], Surinam [54], India, and China [55] 
failed to demonstrate this hypothesis. This implies that the excess of psychosis 
among migrants cannot be explained only in terms of biological predisposition or 
genetic vulnerability.

Odegaard [56] proposed the hypothesis of “selective migration”, meaning that 
the individuals carrying the highest risk of psychosis were more likely to migrate. 
This hypothesis was refuted by subsequent studies [57, 58]. Notwithstanding the 
aforementioned limitations, however, some evidence seems to support a mechanism 
of positive selection (the so-called healthy migrant effect). Also, host countries with 
strict immigration policies may tend to reinforce such a mechanism.

Some authors have suggested that the increased rates of psychosis in migrants 
could be due to misdiagnosis [59, 60]. Again, the hypothesis failed to be supported 
by later evidence: for instance, a study comparing diagnoses formulated by British 
and Jamaican psychiatrists on the same group of patients did not find differences in 
the rates of psychotic disorder diagnosis [61]. Nevertheless, in the light of the poten-
tial negative effect of a wrong diagnosis, it is of fundamental importance not to 
introduce such biases in epidemiological studies.

Another possible explanation is substance-induced psychosis. It is a fact that 
abuse of psychotropic substances is considerably more frequent among men than 
women. However, evidence as to the possible greater risk of psychosis among 
migrants of male than female gender proves to be heterogeneous and inconclusive: 
for example, in the meta-analysis conducted by Selten et al. [32], there were no sig-
nificant sex differences in the RR of psychosis, while another meta-analysis found 
that, among migrants from the Maghreb resettled in Europe, the risk of psychosis 
was greater for men [62]. Due to the lack of conclusive evidence, Selten et al. [32] 
conclude that abuse of psychotropic substances does not play a major role in explain-
ing the excess of psychosis in migrants. In a multicentric study conducted in Italy, 
none of the migrants recruited was diagnosed with substance-related psychosis [63].

Finally, some authors have highlighted the possible role of exposure to biological 
risk factors before, during, and after migration. These include infections, obstetric 
complications, and vitamin D deficiency. Again, the evidence supporting the role of 
these factors in populations of migrants is weak or limited [54, 64–66].

Taken together, the data available suggest that the factors that mainly condition 
the mental health of migrants are social in the first place.

Among the main aetiopathogenic models taking into account the social determi-
nants of psychosis, it is worth citing the “neuro-sociodevelopmental model” pro-
posed by Morgan et al. [67, 68]. According to this model, exposure to social stressors 
(social adversities and childhood abuse), before or during migration, may interact 
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with genetic susceptibility or other factors which can impair the neurodevelopment 
(perinatal infections, obstetric complications, etc.) generating a liability to psycho-
sis. The cumulative effect of further stressors or environmental adversities, includ-
ing substance abuse, may then lead to full-blown psychosis.

Another hypothesis is that of “social defeat”, which is defined as “the long-term 
experience of a subordinate position or outsider status” [69, 70]. The prolongated 
experience of “social defeat” is believed to lead to sensitization of the mesolimbic 
dopaminergic system, which is linked to psychosis. Neurobiological evidence 
derived from animal models [71] and from a Canadian study conducted on migrants 
(healthy volunteers, subjects at clinical high risk of psychosis, and patients with 
schizophrenia) [72] would seem to support this hypothesis.

8.3.3  Vulnerability Factors in Migrants

A history of migration across the three stages (pre-migration, migration, and post- 
migration) may itself significantly contribute to the excess of psychosis in migrants, 
given the exposure to adversity and social disadvantages which, cumulatively, may 
lead to a 14-fold increase in the odds of psychosis [73]. In their study, conducted 
over a sample of first-generation migrants recruited from six different countries, 
Tarricone et al. [73] tried to disentangle the timing of the social disadvantages across 
the three phases of migration, finding an increase of about 1.5 in the odds of first- 
episode psychosis for each additional disadvantage (on a scale from 1 to 3) in the 
pre-migratory phase (OR = 1.61, 95% CI 1.06–2.44) and about two-fold for each 
additional disadvantage (range from 1 to 3) in the post-migratory phase (OR = 1.89, 
95% CI 1.02–3.51). This study adds further evidence that the most significant risk 
factors for the onset of psychosis in migrants lie in the post-migration phase. 
Previous studies had already identified a pre-eminent role for the post-migration 
social disadvantages, such as difficulties of integration in the host society [74, 75], 
higher levels of perceived discrimination [76–78], reduced “social capital” [79, 80], 
mismatch between expectations prior to migration and achievements once resettled 
in a new country [81], and a worse quality of general health [63, 82]. In their study, 
Tarricone and colleagues claim that effective social and public health strategies 
should be adopted to address the social drivers of high rates of psychosis among 
migrants [73].

8.3.4  Resilience Factors in Migrants

However, despite the possibly high potential exposure to several risk factors, not all 
migrants go on to develop a psychotic disorder. Thus, we also must consider resil-
ience factors that may counterbalance the negative effects of migration-related 
stressors and protect the individuals from the development of psychosis. Among the 
factors that may exert a protective effect, the literature available to date lists age of 
migration [83], family network (with gender specificities) [84], premorbid levels of 
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psychosocial functioning [63], proficiency in the host country main language [85], 
and living in high-ethnic density neighborhoods [86].

Concerning age of migration, a meta-analysis has shown that those who migrate 
after the age of 18 have a significantly lower risk of psychosis compared to those 
who migrate during childhood or adolescence [83]. This suggests that the effects of 
international migration stressors may have a greater impact on a brain that is still 
under development. Thus, minor migrants deserve special attention and require spe-
cific intervention to promote their resilience and prevent psychosis onset.

A recent study found a significant association between family networks during 
migration and post-migration psychosis, and the association was influenced by gen-
der [84]: for females it was protective to migrate with the family or to rejoin it, while 
for males this represented a risk factor. This is probably due to the difference in 
terms of perceived role and expectations about the migration. Males might feel the 
burden of having to care and support their families and perceive this as a strong 
post-migration stress (risk was higher when they also had dependent children). On 
the other hand, it is known that women encounter more difficulties to enter the 
labour market, risking obtaining exploitative jobs, and to integrate into the new 
society [87–89]; for this reason, they may have more benefit from a supportive fam-
ily network.

There is evidence to support that migrants diagnosed with psychotic disorders 
may have higher levels of premorbid functioning and better occupational outcomes 
than native counterparts [63, 90]. In a multicentric Italian study [63], many migrants 
with first-episode psychosis presented with a “high functioning portrait”: that is to 
say, they were highly educated, employed, and in a past or current stable affective 
relationship. This is in contrasts with common findings among natives with psycho-
sis from the same country [91, 92]. Adjunctively, another study from Tarricone et al. 
[90] found that 12 months after the onset of first-episode psychosis, migrants were 
more likely than natives to have resumed studies or work activity. The personal 
resources are an important factor of resilience, and migrants diagnosed with psy-
chosis should receive support and rehabilitative treatments to maintain adequate 
psychosocial functioning.

Recent findings from a EU-GEI study [85] highlighted the role of the linguistic 
distance (expressed as a combination of one’s language proficiency and distance on 
a language tree between one’s first language and the majority language in the coun-
try of arrival). Migrant with greater linguistic distance had significantly increased 
odds of psychosis. Language proficiency is pivotal for the integration in the new 
country and seems essential to promote resilience with respect to migrants’ men-
tal health.

Finally, there is established evidence that migrants living in neighbourhoods 
with high ethnic density have lower psychosis risk [86], possibly due to reduced 
social stress, better social support, and increased social capital.
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8.4  Conclusions

Migrants have a higher prevalence of severe mental disorders, including psychosis. 
The excess of such disorders among migrants has been widely recognized and 
defined as a “public tragedy” for its human and social costs. But migrants still face 
health inequalities when it comes to seeking and receiving timely and appropriate 
treatment. It is of crucial importance that we make further progress in understanding 
where exactly the vulnerabilities of migrants lie, from the early phases of migration 
to the definitive resettlement stage. Years of research have already identified several 
factors, and most of them are environmental and social in nature. Policymakers and 
service providers should be aware of these findings and implement effective strate-
gies in terms of both prevention and treatment of mental disorders in migrants.
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9.1  Setting the Scene

The modern era has been characterized by a rapid globalization leading to cultural 
and economic exchanges between countries with an increase of urbanization, mega-
cities, and metropolitan areas characterized by a higher level of industrialization [1]. 
It has been largely argued that these changes have led to new challenges for mental 
health globally: living in urban or metropolitan areas as well as being exposed to 
higher levels of pollution may impact on citizens’ psychological balance and lead to 
distress [2].
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9.2  Introduction

9.2.1  Urbanization

Urbanization is a global process characterized by the shift of population from rural 
areas to cities or towns as a direct consequence of globalization. It includes some 
other processes as industrialization and social migration as well as cultural and 
economic exchanges [3]. It has been argued that urbanization leads to changes in the 
environment and society with an impact on social determinants of health and mental 
health [2]: in fact, many conditions such as economic resources, job opportunities, 
and access to the health-care system as well as pollution, lack of contact with nature 
(green and blue spaces), and social interactions (neighborhood structure) may be 
affected by the process of urbanization. Marmot pointed out that social stratifica-
tion, political power and the economic factors directly affect the individual develop-
ment, health status, as well as social determinants of health may be recognized as 
mediators between the macro-context and the individual balance [4].

It has been estimated that the percentage of world population living in the urban 
areas will increase rapidly in the following decades reaching 67% in 2050 [5].

In the 1990s, Faris and Dunham [6] proposed an association between the struc-
ture of neighborhood and the relative risk of developing schizophrenia in the city of 
Chicago, USA. More recently, March et al. [7] in their article entitled “Psychosis 
and Place” confirmed a set of associations between factors related to the neighbor-
hood, such as living conditions, economic status and level of poverty, distributions 
of green areas or access to the rivers or sea, and mental health of inhabitants. Also, 
it has been observed that moving from rural to urban areas during childhood may be 
a risk factor for schizophrenia in vulnerable subjects with lower intelligence quo-
tient (IQ) at baseline [8]. Nonetheless, behavioral and mental disorders among chil-
dren may be prevalent in rural areas because of the lack of psychological and 
medical assistance as well as poor social and financial support [9].

In fact, social support is considered to be a protective factor in the prevention of 
mental illness [3]. In urban areas the rhythm of city life, long distances, the need to 
travel, and daily commitments do not promote social integration and interactions. 
New technology and social networks replace the direct interactions among people 
(in flesh and bone) with poorer social and emotional support: this may also be due 
to a major perceived insecurity in the cities and increase the level of it in a vicious 
circle [3, 10]. In fact, perceived insecurity and the risk of violence are higher in 
urban areas and may affect negatively social interactions and psychological well- 
being of the general population and mentally ill patients [11]. Also, the level of 
social integration may largely vary across urban and rural areas. For instance, mega-
cities are inclusive and based on a globalized culture, with an “open-minded” 
approach to different cultures, ethnical variations, or minorities (including mentally 
ill patients). Thus, levels of stigma should be reduced in the urban setting, but there 
may be a lack of interpersonal support and high levels of lowliness especially for 
those people who are not able to work or not living with their own family [3]. 
Conversely, stigma in rural areas may be higher due to cultural closeness and 
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discrimination of those people considered as minorities for any reason (migrants, 
sexual variants, etc.). Nonetheless, social distance and levels of interpersonal sup-
port may be higher [3].

Finally, a set of environmental factors impact on mental health in rural as well as 
urban settings such as the availability of green spaces (gardens, parks, etc.), access 
to the sea and rivers (blue spaces), access to services, vehicular traffic, air pollution, 
and noise [12]. It has been argued that the lack of green and blue spaces impacts 
negatively on mental health as well as the high level of pollution [12].

9.2.2  Pollution

Pollution has been increasing over the centuries in parallel with the process of 
industrialization worldwide. Even if the effect of pollution on human health in gen-
eral is well described, there is poor evidence on the consequences of pollutant 
agents in terms of psychological distress and psychopathological issues. The term 
pollution refers to the action of noxious elements on the ecosystem mostly derived 
from the work of man and human industrialization [13]. It has been argued that pol-
lution may affect the central nervous system as an exogenous agent and lead to 
mental illness through the interaction with the gene expression and neural system 
(gene x environment interaction model) or, alternatively, as a psychogenic agent as 
source of psychological long-term stress leading to mental disorders [14]. In fact, 
some authors have reported that the consequences of pollution on human health, 
physical as well as mental, are better described in the long term since all mecha-
nisms of genetic mutation but also stress-related processes occur over the months or 
years [15]. Thus, two pathogenic mechanisms are proposed in the framework of 
mental disorders related to pollution: (a) direct effect due to biochemical mecha-
nisms of interaction between pollutant agents and tissues or cells and (b) indirect 
effect due to the production of a stressful prolonged condition impacting on the 
hypothalamic-pituitary-adrenal axis and psychological balance [15].

9.3  Urban Mental Health

In the last decade, there has been a growing interest in the literature on the epidemi-
ology of mental disorders across urban and rural settings. In 2010 a large study 
describing the results of 20 adult-population surveys conducted from 1985, authors 
reported higher rates of mental disorders in urban areas than rural ones, in particular 
anxiety and depressive disorders, ranging from 21% to 38% of prevalence [16].

A large study from India, conducted by the National Mental Health Survey of 
India, confirmed that the prevalence of mood disorders and stress-related conditions 
were two to three times higher in urban areas than in rural and semi-rural ones with 
a general rate of 37–50% for the urban setting [17].

According to the explanatory model based on the socio-environmental hypothe-
sis of mental illness, it has been argued that a number of factors related to urbanicity 
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may trigger the observed increased incidence and prevalence of mental disorders in 
the urban areas. All factors are acting as pathogenic agents leading to psychological 
as well as biological stress. We report in Table 9.1 some putative triggering factors 
as recognized by the literature [18–25].

Physical environmental factors such as air and noise pollution, mostly related to 
the industrialization index and the vehicular traffic volumes, are responsible for 
both biological and psychological stress since they may act as noxious and psycho-
genic agents on the central nervous system, as discussed in the following section of 
this chapter.

The socioeconomic pressure on the individual health balance is also relevant. 
Urban areas may be based on a welfare state, which promotes the economic and 
social well-being of any citizen with equal opportunity, distribution of wealth, and 
minimal provisions for a good life. In this case, job opportunities as well a hous-
ing and access to health-care systems are facilitated at any level of society with 
positive consequences on mental health; conversely, if social welfare programs 
are not appropriate, people who are less advantaged in terms of socioeconomic 
position will have worse opportunities (job, house, health care, etc.) and poorer 
health [3].

As already discussed, also the cultural milieu in the cities and social beliefs may 
impact on an individual’s mental health: urban societies generally are emancipated 
and show an “open-minded” approach to minorities (migrants, poverty, homeless 
people) or variants (sexual variants, political variants, religious variants) with lower 
levels of stigma and discrimination [3]. Nonetheless, cities do not promote social 
interactions, and, as discussed, social support and social capital may be lower than 
in rural settings in some cases. This may lead to a marginalization of people who are 
economically disadvantaged or minorities with possible conducts of segregation 
(poor people, ethnical groups, or sexual variants may be marginalized in specific 
areas of the cities) [3].

Urbanicity and psychosis: In the 1990s, Faris and Duham presented a very inter-
esting report on the risk of psychosis in the city of Chicago related to the neighbor-
hood structure, confirming a higher incidence of mental health problems in the urban 
setting [20]. Many other following studies based on a large population from different 
countries have been conducted (UK, Germany, USA, North Europe; [26–34]).

Table 9.1 Socio-environmental factors related to mental illness in urban areas

Environmental Socioeconomic Sociocultural Urban design
Vehicular 
traffic

Welfare Social support Crowding and 
neighborhood structure

Factories Employment Social capital Green spaces
Air pollution Housing Segregation and 

marginalization
Blue spaces

Noise 
pollution

Migration Stigma and 
discrimination

Long distances

Light 
pollution

Health facilities (including 
mental health services)

Violence and crimes Public transportation
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The higher prevalence of schizophrenia and psychosis in the cities has been 
discussed and explained through some hypotheses such as “the social drift,” the 
“gene x environmental” interaction as discussed, and the detection bias in the rural 
setting [3]. The drift hypothesis points out that schizophrenia patients show a 
chronic and progressive clinical outcome with impaired social functioning leading 
to a shift towards lower social classes and poorer life condition: they also may 
move to more deprived urban areas or live as homeless [20]. Several studies 
describing the polygenic risk score in schizophrenia have pointed out that socio-
environmental factors (as recognized for other common disorders) may impact on 
the rate of psychosis onset, in particular poverty, perinatal risk (e.g., obstetric com-
plications), social stress, and pollution, all related to urbanicity [3, 35, 36]. Also, 
substance abuse impacts significantly on the onset of psychosis [37]. It has been 
reported that the rate of substance abuse, above all novel psychoactive substances 
such as methamphetamine, salvia divinorum, and desomorphine, is higher in the 
urban settings, as well as the access to bars, discos, drug-dealing hotspots, and 
information about substances (peer to peer or Internet) [37]. Also, 48% of people 
aged 16–24 years old in the cities report alcohol consumption [37]. Substances 
abuse in the rural areas may be mostly due to isolation, unemployment, and diffi-
culty in accessing therapeutic programs [37].

In addition, the detection of psychosis, above all the early stages of illness as 
well as at-risk mental states, may be lower in rural areas than in urban ones, and this 
may affect the different prevalence among the two settings. In particular, early- 
intervention units for the diagnosis and treatment of psychosis are missing in the 
rural zones, and psychoses may be underestimated or under-detected for a lack of 
surveillance [38].

Urbanicity and suicide: Life in urban areas has been associated with higher rates 
of suicidality even if the prevalence may vary widely over the reports. Some studies 
described a higher rate of suicide in the cities in the last decades in some countries 
(Europe, USA, New Zealand, China, and Canada), whereas the trend was reverse in 
Australia with higher rates in rural settings [39, 40]. Reasons for suicidality in these 
areas may be due to social isolation, socioeconomic difficulties, lack of mental 
health services, and climate challenges [41]. Conversely, reasons for suicide in 
urban setting may be unemployment, marginalization, socioeconomic pressure, and 
stressful lifestyle [3]. Interestingly, methods of suicide may be different in the two 
settings, with a prevalent employment of pesticides or jumping into a river or lake 
in rural setting versus jumping from a height or throwing oneself in front of a train 
in cities: urban designers should improve place security protecting buildings, 
bridges, railways, and subways, and social integration and public welfare should be 
promoted [42].

Homelessness and marginalization in the cities: The rapid urbanization in the 
last decades has led to the development of megacities around the globe with a vari-
able range of socioeconomic inequalities as well as poverty and marginalization in 
the lower social classes [3]. In fact, the sociocultural and economic development 
does not necessarily follow the flux of urbanization, and preexisting disparities in 
the society may increase [3]. Megacities are characterized by some major 
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challenges: social and occupational unmet needs, competition for job opportunities 
and resources, housing issues and homelessness, ethnical/cultural/religious/politi-
cal minorities and their marginalization, and immigration [3]. A set of factors have 
been associated with homelessness in the cities as history of trauma in adolescence, 
migration, job loss, etc. [43]. According to evidence from Stergioupulos et al. [44], 
72% of homeless people living in six larger urban areas in Canada report cognitive 
impairment related to mental disorders (mostly mood and psychotic disorders), sub-
stance abuse, or poor quality of life: mental disorders and substance abuse are also 
associated with a higher risk of infections, trauma, and a higher mortality among 
these vulnerable subjects. Health problems and homelessness are in a bidirectional 
relationship since substance abuse and childhood traumas may be leading causes for 
homelessness. In addition, homeless people have no health insurance and poor 
access to the care system, education, and resources in general [45]. Priebe and col-
leagues [46] proposed a set of actions for reaching vulnerable and marginalized 
people in the European countries: outreach programs for engaging marginalized 
people into the care system, facilitating access to services, integration between pri-
mary and secondary care, and informative campaigns about mental illness among 
marginalized people. It has also been proposed that community-based treatments 
are effective for this population such as contingency management, cognitive behav-
ioral intervention, and motivational interviewing; an assertive community treatment 
(ACT) may improve the access to services, the case management, crisis interven-
tions [47]. Sociopolitical polices are needed for supporting housing and employ-
ment and relocating resources for those people who report marginalization, and 
social discrimination should be contrasted in order to reduce social stress against 
the minorities and improve social resilience [48]. Discrimination and social margin-
alization may affect also the LGBTQI (lesbian, gay, bisexual, transgender, queer, 
and intersex) population reporting a significant minority stress leading to a higher 
risk of psychological distress and mental illness [48]. Specific services should be 
promoted in order to approach specific health problems related to their condition in 
the cities. In fact, sexual variants tend to migrate from rural zones to larger cities 
since the social and minority pressure should be less impacting, even if they may 
experience marginalization as well with following depression, anxiety, substance 
abuse, and risk of suicide: in 2013, a large study from the USA reported no differ-
ences in mental illness rates and related quality of life among sexual minorities 
living in the urban and rural settings [49].

Urbanicity and neuroscience: In the environment x gene framework, it has been 
proposed that rural and urban environmental factors may impact on mental illness 
differently. The ecological hypothesis of psychosis, in fact, reports a direct impact 
of external environmental stimuli to brain neural mechanisms [50]. Neural regions 
identified as involved in the reaction to the external stimuli are the premotor cortex 
and perigenual anterior caudal cortex (pACC); also, the right dorsolateral prefrontal 
cortex (rDLPFC) is involved in ecological perception [51]. In fact, the pACC seems 
to be connected to the limbic emotional reactions to the social stimuli, whereas the 
rDLPFC may be related to the spatial representation in the working memory of 
urban/rural setting with a higher visual complexity for the urban one. Consequently, 

A. Ventriglio et al.



163

an increased activity of the amygdale may be due to a higher self-involvement in the 
city context: a putative mechanism might involve the pACC; in social interactions, 
the amygdale, modulating the salience of external stimuli, and the rDLPFC are pos-
sibly involved in processing complex spatial elements and affordances. Even if evi-
dence is not conclusive, it is emerging that environmental factors may impact 
directly on brain functioning and plasticity and may play a triggering action on 
mental disorders [3].

Urban design and mental health: As mentioned above, the ecological hypothesis 
of mental illness suggests that environmental factors may impact on subjective well- 
being and brain functioning. According to this evidence, urban design may be 
responsible for some determinants of health and mental health. The availability of 
places for recreational and physical activity, relaxation, and social interaction in the 
urban setting may be relevant for the physical and mental health [3]. Also, urban 
design may influence, secondarily, the access to the health-care system [3].

The Centre for Urban Design and Mental Health proposed the GAPS framework 
for improving health and mental health in the urban settings: Green, Active, Pro- 
social, and Safe places [52]. Green and blue spaces (parks, woods, public gardens, 
and lakes and access to rivers and seas in the city) are all suggested as factors 
impacting positively on mental health [52]. In 2019, Labib and colleagues system-
atically reviewed the impact of green-blue spaces on human health and well-being 
confirming the positive influence on mental health outcomes and quality of life with 
a reduction of stress and improvement of subjective well-being [53]. Three models 
have been proposed for explaining the benefits of green spaces: the biophilia theory 
arguing that green spaces bring out the biological attitude to be in touch with the 
nature; the stress reduction theory, according to which green reduces urban stress 
with a dose-response effect; and the attention restoration theory based on the evi-
dence that green reduces attention and concentration which are much higher in the 
urban setting because of a multitude of external stressful stimuli [54–56]. According 
to the second point of the framework, Active, green spaces promote physical activity 
and exercise with improvements in physical and psychological balance. Parks and 
gardens need to be publicly accessible and walkable, and bicycle paths should be 
introduced [3]. Pro-social and safe places should be promoted introducing public 
spaces for meetings and improving the structure of neighborhoods with squares and 
gardens; also, video-surveillance system and a higher control of the territory with 
regular rounds of police should be guaranteed for increasing public security [3].

9.4  Pollution and Its Impact on Mental Health

9.4.1  Air Pollution

Air pollution is due to the chemical emissions derived from various urban and 
industrial activities and vehicular traffic with suggested consequences on human 
neurodevelopmental processes and on the central nervous system (CNS) [57]. Also, 
air pollutants may have a synergistic impact on the neuroendocrine system, the 
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pro-inflammatory immune pathways, and the human redox balance [58]. In fact, 
experimental evidence reported the association between air pollutants and chronic 
inflammation of neural tissues with alterations of the microglia and white matter 
[59]. Outdoor pollution may activate an immunological process with systemic 
inflammation, neuroinflammation, oxidative stress, and immune-dysregulation. In 
particular, children seem to be at a higher risk of health consequences if exposed to 
pollutants because of the immaturity of metabolic enzyme systems and susceptibil-
ity of the brain [60]. Such evidence has suggested a possible role of pollution in the 
neurodevelopment of autism or pathogenesis of psychoses [60].

Annavarapu et  al. [57] explored the possible association between exposure to 
vehicular pollution from 2005 to 2015 among children and the prevalence of neuro-
degeneration, neurodysfunction, ADHD (attention-deficit/hyperactivity disorder), 
and autism. Similarly, Sunyer et al. [61] reported an association between exposure 
to air pollutants and inflammatory reaction in the prefrontal cortex and striatum, 
possibly responsible for cognitive deficits among children.

Recently, de Prado Bert and colleagues [62] systematically reported on evidence 
regarding the effect of traffic-related air pollution integrating epidemiological and 
neuroimaging findings. They found an association between long-term exposure to 
air pollutants and alterations in the brain white matter and brain functioning as 
indexed by MRI (magnetic resonance imaging) techniques [62].

Carbon monoxide (CO): It is a product of incomplete combustion of hydrocar-
bons, included in vehicle-related pollution, gas stove pollution, and tobacco smoke. 
It has been associated with alterations of neurodevelopment in case of exposure 
during the perinatal period with cognitive deficits later in childhood [63]. It has been 
supposed a possible action through the programmed cell-death pathways of the 
brain tissues as confirmed in mice models exposed to CO in the perinatal period [64].

PM2.5 (fine particulate matter, PM): Particles with a diameter of ≤2.5 μm (PM2.5) 
are considered an important risk factor for neurodegenerative disorders and neuro-
logical development disorders including autism: it has been described that PM2.5 
particles involve the redox balance with a decrease in GSH/GSSG (glutathione/
oxidized glutathione) level and abnormal DNA methylation possibly associated 
with cognitive deficits or behavioral disorders [65]. Jones and Thomsen [66] have 
described an association between air pollution and the increase of pro-inflammatory 
markers and depression-like behaviors in animals. Some other studies have sug-
gested an association between air pollution and depression with and increased risk 
of suicide even if findings are not conclusive [67, 68].

Environmental ultrafine particles (UFP): It has been hypothesized on the base of 
mice models that UFP may impact on neurogenesis in the first trimester of preg-
nancy with an increased risk for schizophrenia, attention deficit disorder, and peri-
ventricular leukomalacia [69]. Also, a short-term exposure to ultrafine particles has 
been associated with exacerbations of psychiatric conditions in children as observed 
at Cincinnati Children’s Hospital Medical Center emergency department for psychi-
atric issues [59].

Heavy metals: Heavy metals may impact on early neurodevelopment even if 
their long-term effects are not properly described. They are mostly derived from 
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electronic waste: silver, copper, platinum, and palladium but also iron, aluminum, 
and small amounts of heavy metals like mercury, lead, and cadmium. Grant et al. 
[70] described side effects in the thyroid function, worsening in the neonatal health, 
increases in spontaneous abortions, premature births, and reduction of the lung 
functionality after exposure. Data regarding mental health are not conclusive. An 
early exposure to lead (Pb) impacts on gene expression for dopaminergic and gluta-
matergic neurotransmission (Pb is a noncompetitive antagonist of the N-methyl-d- 
aspartate receptor and disrupts neuronal processes depending on NMDAR 
activation), influencing the risk of psychosis [71]. Mercury as other heavy metals 
can employ the sulfur-dependent detoxification system and glutathione reserves in 
particular. It has been described that brain pathophysiology in autism shows simi-
larities with those abnormalities found in mercury intoxication [72]. Cadmium 
impacts on the brain and increases reactive oxygen species damaging antioxidant 
defense systems with resulting neurotoxicity [73].

Ionizing radiation (IRs): IRs have a direct impact on biological processes of the 
CNS with specific damages to DNA, proteins, and lipids, leading to the production 
of highly reactive free radicals. However, the awareness of being exposed to radia-
tions with the consequent perception of risk is also an important source of psycho-
logical distress for healthy subjects. In Western countries, radiodiagnostics and 
nuclear medicine are the main sources of exposure to IRs, and most of the evidence 
concerning the exposure to IRs may be collected from patients exposed to radio-
therapy [74].

It has been proposed that persons exposed to IRs may develop schizophrenia 
spectrum disorders as observed among subjects involved in the Chernobyl accident, 
atomic bombing, nuclear weapons tests, environmental contamination by radioac-
tive waste, and radiotherapy [75]. Supposed pathogenesis includes induced limbic 
dysfunctions and damages at molecular level as well as alterations of neurodevelop-
ment if exposure occurs during the first trimester of pregnancy [75]. IRs may have 
a role in inducing mood disorders as well. Depression, in particular, has been 
described among the long-term effects of nuclear accidents with an increased preva-
lence of depression among Chernobyl survivors of 18% and cases of suicide [76]. 
In these cases, a biological mechanism of damage alongside personal vulnerability 
for depression and reaction to the traumatic experience has been proposed.

IRs are responsible for neurological issues as well. In particular, a significant 
increase of cerebrovascular diseases had been described among nuclear workers, 
and an association between cerebrovascular characteristics and neurodegenerative 
patterns of Alzheimer’s disease has been found such as cerebral beta-amyloidosis 
and cerebral amyloidal angiopathy with amyloid-β plaque production [77].

There is also increasing evidence on the effect of IRs on cognitive deficits in 
patients treated with radiotherapy for brain tumors. Radiations seem to affect execu-
tive functions, verbal and nonverbal memory, sustained attention, and information 
processing speed, and the brain structures most affected by radiation damages are 
the prefrontal cortex and hippocampus [78].

Organophosphate (OP) pesticides: These are commonly used as insecticides and 
are particularly toxic to humans in rural and urban areas. Acute intoxications are 
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mostly due to inhalation with inhibition of acetylcholinesterase enzyme with neuro-
logical syndromes or ingestion with affection of the gastrointestinal tract [79]. 
Chronic exposure leads to debilitating neuropsychiatric conditions such as anxiety, 
depression, and suicide [79].

9.4.2  Light Pollution

Light is an important vital zeitgeber for humans, animals, and plants, allowing the 
synchronization of day/night rhythms and activities, of behavioral and biological 
processes. The introduction of electric light has led to a global exposure to an unnat-
ural light. These changes obviously have biological impacts. Artificial light, in par-
ticular, may have a role in influencing circadian rhythm and mood. In fact, any 
unnatural timing of light exposure can cause a desynchronization between internal 
biological processes and the external environment, leading to mood alterations. The 
different exposure to light may lead to depression in the seasonal switches in nearly 
10% of the population: in these cases, morning bright light therapy, particularly blue 
wavelengths, may have a therapeutic role [80]. Also, in shift workers population, the 
higher prevalence of mood disorders is due to sleep deprivation with a consequence 
on the monoaminergic system but also to the exposure to unnatural light at night 
which may alter neurotrophin and neurotransmitter systems [81]. Also, according to 
the World Health Organization (WHO), recently shift work has been proposed as a 
probable carcinogen factor [82].

Noise pollution: Acoustic pollution is caused by work environment and household 
appliances, planes, and city traffic and acts through direct biological mechanisms that 
involve CNS tissues (ears, brain) as well as by generating stress impacting on psycho-
logical well-being and mental health. People, in particular children, living in noisy 
areas may report cognitive deficits as reduction of problem-solving skills, impaired 
hearing, poor reading, and frustration: noise may affect neurotransmitters in different 
parts of the brain resulting in consequences on cognition and memory, increased stress 
and corticosteroids, and neuronal damages [83]. Additionally, it has been demon-
strated that noise may have negative effects on working memory and verbal domains 
in schizophrenia patients: this may add more distress and lead to poorer outcomes in 
patients with preexisting compromised cognition due to psychosis [84].

Environmental catastrophes: Loss of pipelines, damages to oil extraction plat-
forms, and contamination of forests and ecosystems may produce enormous psy-
chological distress even if evidence on these disastrous events are few.

Some studies have demonstrated higher levels of depression, anxiety, and stress 
in individuals and communities either exposed to oil or financially impacted by the 
spill in Louisiana (USA) in 2010 when the mobile offshore drilling unit Deepwater 
Horizon exploded [85, 86]. Long-term effects were associated with distress as well 
as sense of injustice and desperation.

Rung et  al. [87] analyzed mental distress and depression among Louisiana 
women exposed to the Deepwater Horizon Oil Spill. A part of them reported symp-
toms of depression, others severe mental distress, others an increase in the number 
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of fights with their partners, and a small part an increase in the intensity of fights 
with partner. Depressive symptoms were associated with both economic and physi-
cal exposures, whereas only physical exposure was associated with mental distress. 
Additionally, social capital and support both appeared beneficial for depression 
post-oil spill: authors concluded that social capital and support are helpful coping 
resources for contrasting post-disaster depression.

9.5  New Strategies and Challenges

Urbanicity may affect mental health according to evidence shown in this chapter. 
Associated factors may include social stress, substance abuse, social isolation, mar-
ginalization and loneliness, noise and pollution, crime and insecurity, crowding and 
reduced privacy, economic stress, poor physical activity, transport conditions, and 
inadequate access to health-care system and nature (green and blue spaces).

According to Litman, in his Urban Sanity [88], possible strategies may be 
employed in order to reduce the impact of urbanicity on mental health, as an urban 
remediation program. Targeted social services should be promoted in order to 
reduce social stress due to some factors like poverty, housing (homelessness), 
minorities and immigrants’ isolation etc.; affordability of housing and transporta-
tion should be improved; pro-social places need to be considered by urban design-
ers such as parks and public buildings, in order to promote community interactions 
and facilitate contact with nature and physical activity. Also, policy makers and 
urban designers together need to adopt strategies in order to reduce air, light, and 
noise pollution and promote walking, cycling, and accessible public transportation 
and health-care services as well as social contractedness in reasonably sized and 
well-organized neighborhoods and common spaces. Finally, research studies in this 
field should be encouraged in order to define globally accepted guidelines, for both 
policy makers and urban designers, for improving mental health and mental health- 
care facilities in the cities and rural settings.Conflict of InterestsNone.
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10.1  Introduction

One of the most promising ways to reduce the high personal, familial, societal, 
clinical and economic costs of mental disorders is prevention [1]. The traditional 
public health classification differentiates between primary, secondary and tertiary 
prevention. The three forms of prevention are placed along a continuum in terms of 
when intervention is offered in relation to problem development: Primary preven-
tion seeks to prevent the onset (incidence) of mental disorders by addressing risk 
factors; secondary prevention seeks to lower the rate of established cases of mental 
disorders in the population (prevalence) through early detection and treatment; ter-
tiary prevention includes interventions that reduce disability, enhance rehabilitation 
and prevent relapses and recurrences. Because tertiary prevention is often confused 
with treatment, the Institute of Medicine (IoM) [2] has recommended that only 
interventions occurring before the onset of disorders (i.e. primary and secondary 
prevention) can be considered as prevention. Therefore, the IoM has proposed a 
classification of prevention in relation to the specific target group: Universal pre-
vention is defined as those interventions that are targeted at the general public; 
selective prevention targets individuals or subgroups of the population whose risk of 
developing a mental disorder is significantly higher than average; indicated preven-
tion targets high-risk people who are identified as having minimal but detectable 
signs or symptoms foreshadowing mental disorder or biological markers indicating 
predisposition for mental disorder, but who do not meet diagnostic criteria for any 
mental disorder.
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Literature has provided evidence of effectiveness for a wide range of preventive 
interventions for mental disorders. These have been found to reduce risk factors, 
strengthen protective factors and decrease psychiatric symptoms and disability and 
the onset of some mental disorders [3]. However, these interventions are still insuf-
ficiently implemented in routine public health or mental health service programmes 
[4]. Lack of awareness of the significant economic savings from preventive inter-
ventions for mental disorders; the need for an initial investment in training and 
investment of time by professionals, often with no short-term return; and the stigma 
of mental disorders explain the lack of interest in mental health prevention as com-
pared with other areas of medicine [5]. Indeed, among possible factors, stigma and 
discrimination associated with mental disorders do act as barriers for both preven-
tion and treatment of mental disorders [6]. Stigma keeps individuals from seeking 
out services that can improve their health or, in some cases, save their lives. Stigma 
and fear of stigma discourage people from disclosing their mental health status, 
seeking care and adhering to treatment. Family members and friends of people 
with mental disorders, together with mental health providers, also experience 
stigma and discrimination (i.e. ‘associative stigma’). On the other hand, literature 
shows that stigma reduction is crucial to the success of prevention, care and treat-
ment efforts for mental disorders [7]. This chapter aims to discuss how stigma and 
discrimination hinder preventive interventions in mental health and how the effi-
cacy of preventive actions may be enhanced by addressing stigma and 
discrimination.

10.2  The Problem of Mental Health Stigma

There are virtually no societies or cultures all over the world in which people with 
mental disorders are as equally valued as people who do not suffer from these con-
ditions [8]. People with mental disorders generally experience in their everyday life 
the negative effect of stigma, which arises from society stereotypes and misconcep-
tions on mental disorders (e.g. dangerousness, unpredictability, incompetence) and 
the consequent prejudicial reactions. Subjective accounts of people with mental dis-
orders testify that effects of stigma are often perceived as more burdensome and 
distressing than the primary condition itself (stigma is often referred to as ‘second 
disorders’).

The term stigma refers to a social devaluation of a person due to an ‘attribute that 
is deeply discrediting’ [9]. The WHO define stigma as a ‘mark of shame, disgrace 
or disapproval which results in an individual being rejected, discriminated against, 
and excluded from participating in a number of different areas of society’ [10].

In a sociological perspective, the so-called modified labelling theory [11] empha-
sises two aspects. First, as a precondition of stigma, differences between persons 
have to be noticed, to be regarded as relevant and to be labelled accordingly. 
Labelling implies a separation of ‘us’ from ‘them’. This separation easily leads to 
the belief that ‘they’ are fundamentally different from ‘us’ and that ‘they’ even are 
the thing they are labelled. ‘They’ become fundamentally different from those who 
do not share a negative label, so that ‘they’ appear to be a completely different sort 
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of people. The second condition is that the stigmatising group has to be in a more 
powerful position than the stigmatised group. These processes can operate in a num-
ber of settings and are evident through various direct and indirect social interactions.

In a public health perspective, stigma can be conceptualised as an overarching 
term consisting of three main problems:

 (a) Problems of knowledge (ignorance or misinformation). Most people do not 
know very much about mental disorders, and much of what they do know – or 
think they know – is inaccurate.

 (b) Problems of attitudes (prejudice). People fear and avoid other people with men-
tal disorders; people with mental disorders anticipate fear and avoidance from 
other people.

 (c) Problems of behaviour (discrimination). The general public acts towards people 
with mental disorders in ways that are unjust and unfair [12].

The behavioural component of stigma – discrimination – has the most detrimen-
tal effect in the life of people with mental disorders and leads to disadvantages 
under many respects. At an individual level, it leads to social distance [13], exclu-
sion from employment opportunities [14] and reduction of intimate relationships 
and parenting [15]. At a structural and societal level, negative views and attitudes 
are related to discrimination, e.g. in equal civil rights, medical insurance coverage, 
parenting or serving jury duty, access to housing or employment or reliance on jails, 
prisons and homeless shelters as the focus of care for the most severely ill [16].

As a further complication, most people with mental disorders accept the stereo-
types and prejudices about mental health issues held by the general population and 
turn them against themselves. This process is referred to as ‘self-stigma’ or inter-
nalised sigma [17]. As a result of the internalised stigma, some people with mental 
disorders may come to accept the discrediting prejudices held against them and so 
lose self-esteem, leading to feelings of shame, a sense of alienation and social with-
drawal [18]. Therefore, people with mental disorders often expect to be treated in a 
discriminatory way (‘anticipated discrimination’) and try to hide their disorders or 
stop themselves from taking up life opportunities [19].

In summary, stigma can express itself in three main ways: (a) public stigma, 
when members of the general public endorse prejudice and discrimination against 
people with mental disorders; (b) self-stigma, when people with mental disorders 
agree with and internalise prejudice and negative stereotypes, leading to low self- 
esteem, shame, demoralisation and giving up life goals; and (c) structural stigma, 
which refers to rules and regulations in society that intentionally or unintentionally 
disadvantage people with mental disorders.

The following paragraphs will discuss how these three forms of stigma may 
impair the three different types of preventive interventions – universal, selective and 
indicated – as outlined by the IoM [2]. Table 10.1 summaries how the three types of 
stigma can hinder the different types of prevention. Consistent with Rüsch and 
Thornicroft [6], selective and indicated preventions have been collapsed into one 
category, referring to as prevention for individuals at elevated risk to develop mental 
disorders, as compared with the general population.
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10.3  Stigma as a Barrier for Universal Prevention 
in Mental Health

Universal prevention targets generic risk and protective factors for the onset of men-
tal disorders that are in the general population. Such interventions are aimed to 
reducing the overall probability of developing psychiatric disorders. A holistic 
approach to health, integrating social, psychological and physical aspects of well- 
being, may be especially valuable in this regard [5]. Universal prevention in mental 
health should be therefore integrated within a public policy approach that encom-
passes horizontal action through different public sectors, such as the environment, 
housing, social welfare, employment, education, criminal justice and human rights. 
Actions and policies that improve the protection of basic human rights represent a 
powerful preventive strategy for mental disorders [3].

Mental disorders are inextricably linked to human rights issues. The stigma, dis-
crimination and human rights violations that individuals and families affected by 
mental disorders suffer are intense and pervasive [20]. At least in part, these phe-
nomena are consequences of a general perception that no effective preventive or 
treatment modalities exist against these disorders. Effective prevention can do a lot 
to alter these perceptions and hence change the way mental disorders are looked 
upon by society. Human rights issues go beyond the specific violations that people 
with mental disorders are exposed to, however. In fact, limitations on the basic 
human rights of vulnerable individuals and communities may act as powerful deter-
minants of mental disorders. Hence, it is not surprising that many of the effective 
preventive measures are harmonious with principles of social equity, equal opportu-
nity and care of the most vulnerable groups in society, that people with mental dis-
orders undoubtedly are [3].

10.3.1  The Effect of Public Stigma on Universal Prevention

Stigmatisation of mental disorders and poor or inaccurate knowledge on mental 
health-related issues usually lead to an underestimation of the need for prevention 
from the general population. With specific reference to universal prevention, the 
general public usually has a poor knowledge about risk and protective factors for 
mental disorders. Moreover, pessimism about the success of prevention that is 
related to poor knowledge of mental disorders, together with unwillingness to par-
ticipate in or implement prevention due to prejudice against people with mental 
disorders, may hinder universal prevention efforts.

The term ‘mental health literacy’ was coined to define the ‘knowledge and beliefs 
about mental disorders that aid their recognition, management or prevention’ [21]. 
Therefore, according to this notion, mental health literacy is more than the absence 
of erroneous stereotypes and includes the recognition of a developing disorder as 
well as knowledge about prevention and effective interventions. Mental health lit-
eracy has the potential to influence help-seeking behaviour and holds serious impli-
cations for adherence to treatment [21, 22]. A number of studies have been conducted 
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addressing mental health literacy [23, 24]. There is evidence from surveys in several 
countries for deficiencies in (a) the public’s knowledge of how to prevent mental 
disorders, (b) recognition of when a disorder is developing, (c) knowledge of help- 
seeking options and treatments available, (d) knowledge of effective self-help strat-
egies for milder problems and (e) first aid skills to support others affected by mental 
health problems [25].

Universal prevention will likely be more difficult to implement among members 
of the general population who have poor knowledge about mental health, who dis-
tance themselves from people with mental disorders, who hold pessimistic views 
about the benefits of prevention and treatment of mental disorders and who are 
opposed to channelling resources towards mental health [6, 26].

Nevertheless, there is also evidence that a range of interventions can improve 
mental health literacy among the general population, including whole-of- community 
campaigns, interventions in educational settings and information websites [25]. It 
should be noted that the majority of anti-stigma interventions implemented world-
wide so far are education-based, half of which are stand-alone interventions specifi-
cally aimed at promoting mental health literacy [27].

10.3.2  The Effect of Structural Stigma on Universal Prevention

Structural (or institutional) stigma refers to policies of private and/or governmental 
institutions that either intentionally restrict the opportunities of stigmatised individuals 
or unintentionally yield consequences for them [28]. A prominent example of inten-
tional structural stigma from the private sector is the predominantly negative represen-
tations of people with mental disorders in the news media. A large body of literature 
reveals a major contribution by mass media in reinforcing common stereotypes of 
people with mental disorders by providing a negative image of such people, who are 
often labelled as dangerous, violent or unpredictable [29, 30]. Mass communication 
sources, including the news media, provide fundamental frameworks through which 
most people come to perceive and understand the contemporary world. Unfortunately, 
when the news media frames a group in a negative light, it propagates prejudice and 
discrimination. Hence, whether it is intentional or not, mass media become social 
structures for perpetuating stigma [31]. Within this context, when a newspaper or a 
television publishes negative and/or prejudicial portraits of people with mental disor-
ders, it becomes a strong source of structural stigma. Media representations of mental 
disorders can have a detrimental impact on people with mental disorders by reducing 
their level of self-esteem, discouraging help-seeking behaviours and increasing their 
lived experience of discrimination and their possibility to recover [32]. Moreover, 
media depiction of mental disorders contributes to the level of fear, hostility and intol-
erance in the general population [33, 34]. In addition, negative media portrayals of 
people with mental disorders may discourage universal prevention efforts [6].

On the other hand, mass media may be also viewed as a formidable ally in helping to 
challenge public prejudices, initiate public debate and project positive, human interest 
stories about people who live with mental health problems [35, 36]. Media professionals 
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may be eager and responsive targets for anti-stigma interventions and proactive lobby-
ing particularly if this improves communication between reporters, mental health pro-
viders and service users and facilitates access to better information [37]. National 
anti-stigma campaigns targeting negative portrayal of mental disorders in the media, in 
which media professionals are included as a target group, have shown to effectively 
reduce stigma and disseminate positive mental health messages [38, 39, 40].

10.4  Stigma as a Barrier for Selected and Indicated 
Prevention in Mental Health

Selective interventions aim at preventing the manifestation of psychiatric symptoms 
in individuals or subpopulation whose risk of developing a mental disorder is sig-
nificantly higher than the rest of the population while still being asymptomatic [3]. 
Overall these interventions aim to strengthen abilities in these individuals to prevent 
future development of psychiatric conditions. The identification of these risk groups 
may be based on biological, psychological or social risk factors. Children of parents 
with mental disorders or substance use disorders represent one of the populations at 
highest risk for psychiatric problems [41]. Group programmes for children of par-
ents with mental disorders have shown to be especially helpful [42].

Conceptually related to selective intervention is indicated prevention. It is again 
targeted to individuals at high risk for the development of a mental disorder, but in 
this case such individuals also show early minimal but detectable clinical manifesta-
tions. Indicated interventions aim to treat subclinical manifestations in these people 
and to strengthen their coping abilities to prevent transition to full-blown psychiat-
ric disorders. Also for this kind of intervention, the identification of at-risk individu-
als is based on biological, psychological or social risk factors.

The prototype of indicated prevention in mental health is intervention targeting 
young people at clinical high risk for psychosis (i.e. those showing attenuated psy-
chotic symptoms and a recent decline in functioning). Literature has found that 
indicated interventions on people at risk for psychosis may have positive effects not 
only in reducing the presenting symptoms but also in improving other areas of psy-
chosocial adjustment [43]. Research also suggests that the development of services 
for indicated prevention has met the objectives of strengthening treatment engage-
ment, reducing the duration of untreated disorders and liaising with secondary pre-
vention interventions in this specific population [3]. However, the ‘at risk’ state for 
psychosis may be associated with stigma [44]. This is relevant, also in light of 
stigma potentially affecting all individuals referring to early intervention services 
for psychosis independent of whether they ever progress to full-blown psychosis 
[45]. Within 2–2.5 years from identification, only 30–35% of people at risk for psy-
chosis eventually develop the disorder [46]; and the transition rates seem to have 
further declined over the years, possibly because of earlier referral and intervention 
[47]. Thus, the large majority of people at risk for psychosis may be exposed to 
stigma for a condition they will never develop.

An increasing number of studies have weighted harms and benefits associated 
with early intervention services for people at risk of developing psychosis in terms 
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of stigma and related consequences for patients and their families [48]. An early 
review specifically addressing pathways to mental healthcare among people in the 
psychosis-risk state found that stigma does have a detrimental effect on help- seeking 
process [49]. In addition, a more recent review confirms that the psychosis risk 
condition may trigger stigmatising processes and that young people at risk of psy-
chosis experiencing stigma are more likely to show poor mental health outcomes 
and suicidal behaviour, develop full-blown psychosis, disengage from services and 
have family members distressed by associative stigma [50].

10.4.1  The Effect of Public Stigma on Indicated Prevention

Overall, most people at risk for psychosis report being aware of psychosis’ negative 
image in the public opinion and the media as well as of stereotypes associated to this 
condition, preferring not to disclose their ‘at risk’ status due to expected negative 
reactions by others [51]. Public stigma towards people ‘at risk’ for psychosis is 
higher among the general public compared to mental health professionals as well as 
in people with an intermediate level of education (e.g. diploma), who have never 
worked or volunteered in mental health and who have frequently encountered in the 
public someone who appeared to be mentally ill [52].

Conceptually related to public stigma are the effects of the labelling process. A 
psychiatric label sets into action cultural stereotypes and negative images about 
mental disorders that are applied to the person by others and by the person to him-
self or herself [18]. Similarly to full-blown mental disorders [53], the labelling 
process may produce differing effects also in people at risk for psychosis. Early 
studies report that the ‘at risk’ label may elicit feelings of validation and relief in 
people experiencing this condition [54], thus increasing mental health service use 
[55]. Studies of comparison with other labels suggest that the ‘at risk’ label elicits 
only slightly more [56] or no different stigma [57] than other labels (e.g. ‘breakup’) 
among young healthy population and has a lower impact than non-psychotic labels 
(e.g. depression or anxiety) on at-risk individuals [58]. Moreover, symptom-related 
stigma seems to have a greater impact than labelling-related stigma on at-risk indi-
viduals, suggesting that labelling-related stigma, if present, does not fully perme-
ate self-concept at this early stage [59]. In contrast, other studies found that being 
labelled as ‘at risk’ is associated with a higher stigma and with a number of poten-
tial adverse health effects [60, 61]. In particular, in studies conducted among col-
lege students [62], patients with full-blown mental disorders [63], as well as 
members of the general public and mental health professionals [52, 63], indicate 
that the ‘at risk’ label may elicit similar [63] or greater [52, 62] status loss, dis-
crimination and stigma than non-psychotic disorders such as major depression and 
generalised anxiety disorder. The misconception that the ‘at risk’ state might be a 
long-lasting or irreversible condition contributes to a high level of stigma [52], 
which in some cases does not differ from that endorsed for schizophrenia [62]. 
Also, at-risk individuals who have transitioned to psychosis or with a family his-
tory of psychosis find the identification of the ‘at risk’ state of little help, reporting 
more stigma associated to it [64].
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10.4.2  The Effect of Self-Stigma on Indicated Prevention

When stigma towards the ‘at risk’ condition arises among the general public [52, 
65], ‘at risk’ persons become aware of it, tend to agree with it and thus may experi-
ence self-stigma and related negative emotions. Research indicates that ‘at risk’ 
individuals do experience negative thoughts and emotions about themselves more 
frequently than ‘healthy’ subjects [66] and do report a higher stereotype awareness 
related to their condition compared to patients with non-psychotic disorders [59]. 
Also, the higher the stereotype awareness, the higher is the agreement with them, 
which in turn is associated with the experience of negative emotions [59]. At-risk 
individuals reporting internalised stigma, negative appraisals of their unusual expe-
riences, reduced social acceptance of such experiences and shame are more likely to 
experience high levels of distress related to their condition [67] and to misattribute 
fear to non-fearful stimuli [68]. Also, internalised stigma is reported to become a 
stressful condition when stigma-related harm is perceived as exceeding the person’s 
coping resources (‘stigma stress’) [55]. In turn, high levels of stigma stress among 
at-risk individuals are associated with higher shame [60], and the persistence of 
increased stigma stress over time is also associated with a higher likelihood of self- 
labelling as mentally ill [61]. When such negative emotions, such as shame, fear and 
self-labelling as mentally ill, exceed the person’s coping resources, a stressful state 
arises that in turn amplifies these negative reactions and negatively influences the 
help-seeking behaviour [55].

Professionals involved in indicated prevention, such as those working in services 
for young people at risk for psychosis, must be cognisant of the problem of stigma, 
reconciling the interests and feelings of the young individuals with those of their 
parents as well as facilitating any attempt to break down public stigma in the com-
munity. In order to avoid emotional risks of stigma associated with the ‘at risk’ 
label, diagnostic or prognostic information should be tailored to each individual’s 
characteristics, including age, social context, identity formation, cognitive capacity 
and comorbidities [50]. Moreover, addressing the stigma of the ‘at risk’ label at the 
public health level, even by simply providing accurate information about the ‘at 
risk’ state, may significantly reduce negative reactions and misconceptions about 
the condition [62]. Finally, hope-oriented labels distancing the ‘at risk’ state from a 
prodromal phase inevitably leading to psychosis should be preferred [48, 52].

10.4.3  The Effect of Structural Stigma on Indicated Prevention

One of the main implementation barriers for both selective [69] and indicated pre-
ventive interventions [70, 71] is the lack of resources, both in terms of experienced 
and trained professionals and of financial resources. The issue of insufficient alloca-
tion of funding and financial resources for mental health is a critical one and may be 
an aspect of structural stigma. In fact, structural stigma may be represented by the 
fact that mental healthcare is not covered by insurance companies to the same extent 

A. Lasalvia



183

as other medical care (i.e. parity) and that governments may not prioritise mental 
health funding. The allocation of healthcare resources and services may not be 
intended to discriminate against those with mental disorders by prioritising funding 
for physical diseases, but that prioritisation can lead to lower amounts of funding, 
and fewer healthcare facilities and staff, which ultimately disadvantages those with 
mental disorders [72]. In most Western countries, the steady increase in costs for 
healthcare has resulted in an urgent need for cost containment, raising the question 
as to whether in times of scarce financial resources psychiatric patients are at greater 
risk of having financial resources withheld than patients with other medical condi-
tions [26]. Many low- and middle-income countries currently allocate less than 
2% − or even 1% − of the health budget to the treatment and prevention of mental 
disorders. This is not remotely proportionate to the burden they cause and appears 
to place a very low value on the psychological or emotional well-being of popula-
tions. Most of the funds that are made available by governments are specifically 
directed to the operational costs of outdated mental hospitals that are commonly 
associated with isolation, human rights violations and poor outcomes [73].

With regard to specialised services/programmes for young people at risk for psy-
chosis, they have been neglected for a long time in most parts of the world. 
Traditionally, public mental health services worldwide are poorly designed, grossly 
under-resourced and typically unfriendly to young people. Only the last 20 years 
have seen significant gains in developing and implementing early intervention ser-
vices tailored to the specific needs of young people [74]. Unfortunately, these ser-
vices have not been successfully implemented in all parts of the world, and in many 
countries their implementation still remains a challenging issue. A nationwide sur-
vey conducted in Italy aiming at collecting evidence about the process of implemen-
tation and development of early intervention services/programmes across the 
country found a wide variability, with southern regions showing poor availability of 
such services [75]. The lack of funding and of trained staff was among the main 
reasons for the heterogeneous diffusion of these services across the Italian territory. 
At the time of the Italian survey, a delay in the implementation of the early interven-
tion model had been also observed in many other countries. Even in Australia – 
where the revolution of early intervention started – a slow and variable implementation 
of services for at-risk people was reported, due again to insufficient allocation of 
funds [76]. However, recent economic analyses found that investment in early inter-
vention services not only help reduce some of the long-term costs and consequences 
of mental disorders to the healthcare system but also produce broader economic 
benefits that strengthen the potential cost savings to society [77]. In addition, inter-
ventions in early life to protect the mental health and well-being of children, as well 
as their parents, can generate substantive positive returns on investment not just for 
health but for other sectors such as education, criminal justice and social welfare 
[78]. Mental health professionals should therefore bring this evidence on the desk 
of policymakers and health administrators and to the attention of the general public 
in order to correct biased assumptions and misconceptions on funding allocation for 
mental disorders and tackle this form of structural stigma.
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10.5  Conclusions

Taken together, literature discussed here provides good evidence that the reducing 
of stigma associated with mental disorders represents a critical step for the success-
ful implementation of prevention programmes both in public health and clinical 
settings. Stigma reduction initiatives should be therefore urgently undertaken at 
multiple levels and sustained over time [79].

Approaches to changing stigma have been divided into protest, education and 
contact strategies [80]. Protest relies on an appeal to a moral authority, leading to a 
call for suppressing these thoughts. Education seeks to decrease stigmatising myths 
of mental disorders by contrasting them with facts. Contact tries to erase the preju-
dice and discrimination of mental disorders through interactions between the ‘pub-
lic’ and people experiencing mental disorders in recovery. However, education has 
little impact on the prejudice and discrimination limiting people’s rightful opportuni-
ties, while contact yields significantly greater change in attitudes [81]. Finally, pro-
grammes meant to erase stigma should be underpinned by an explicit equalities- and 
human rights-based approach. Erasing stigma, in fact, is not enough; people need to 
replace prejudice with affirming attitudes and behaviours. Affirming attitudes pro-
mote recovery and pursuit of individual goals based on ideas of hope, empowerment 
and self-determination. Affirming behaviours are community actions that firm up 
recovery and self-determination. People with lived experience of mental health prob-
lems need to drive this effort and set policies and actions that may improve their lives.
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11.1  Prologue

There is a child, less frequently a girl, with attention deficit. This will unfortunately 
increase exposure to adversity and trauma, starting with school failures which rep-
resent a formidable glue to group “losers” together. Among such children, cigarettes 
will appear, much earlier than among their peers, and then problematic alcohol use 
and illicit drugs. Alcohol and drugs will also be used by many of the “good” stu-
dents, but while the latter will stop soon because they will become involved in other 
interests (study, sport, relationships, hobbies), our unfortunate boy/girl will go fur-
ther and further down [1]. At that point, we can only wish for him/her to meet the 
right therapists, which is not so obvious [2].

11.2  The Gateway Theory: Is It Just a Theory?

The idea that the consumption of a drug (even once) can lead to subsequent use of 
other and stronger substances has long been suggested. Such belief has been raised 
in the popular imagination by events without a solid scientific basis, even if—para-
doxically—research has recently proved that some substances can indeed sensitize 
brain areas involved in addiction, thus exposing to further addictive behaviors.

The first attempt to legitimize the so-called drug gateway theory dates back to the 
late 1930s, when Harry Anslinger—a US official—was trying to ban the use of 
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cannabis through well-designed propaganda operations, which highlighted the 
damage that it could have on health. Posters in public areas associated the use of 
marijuana with death and serious illness and warned citizens against the danger of 
the drug being put, without their knowledge, in tea, drinks, and tobacco for ciga-
rettes. The first in-depth study to verify Anslinger’s alarmist claims was promoted 
in 1938 by the mayor of New York, Fiorello La Guardia, who appointed a commis-
sion of experts, who in 1944 produced the La Guardia Committee Report. The 
report said that the use of cannabis did not favor heroin or cocaine addiction and that 
it could not be considered to facilitate the commission of crimes. In a nutshell, the 
report denied the theory that there are “gateway” drugs, capable of subsequently 
facilitating the consumption of “heavy” substances. It was even concluded that mar-
ijuana could be useful for treating alcohol and heroin addiction.

The conflict between the two positions, however, did not stop, and Anslinger 
asked the American Medical Association to produce a report that reversed the La 
Guardia Committee Report. This happened promptly, in the direction requested by 
the client, also through the use of racial considerations (it was disputed that the 
sample was composed mainly of “blacks” and so on). The confusion obviously 
increased, and the argument remained debated. These events have possibly affected 
our ability to draw valid scientific conclusions until today. We still suffer the conse-
quences of what happened one hundred years ago, as the debate continues to be 
addressed at the level of political factions and not—as it should—left to the conclu-
sions of scientists.

11.3  The Return of the Theory

In the early 1960s, also due to the spread of drugs such as heroin, the problem 
became topical again. After several unsuccessful attempts, Denise Kandel managed 
to complete a longitudinal study on 1325 high school students, in order to under-
stand if there were a connection between the use of some substances and others. 
Subsequent studies [3, 4] led Kandel to believe that some substances might indeed 
lead to the use of other drugs, even if data have never been explained in determinis-
tic (cause-effect) terms, but in probabilistic and correlation terms.

These studies showed a well-defined sequence in the use of drugs, which started 
with licit substances (alcohol and tobacco) and continued with illicit substances 
(cocaine, marijuana, MDMA, heroin). On the other hand, human studies that had 
tried to deny the gateway effect have frequently given negative results [5]. 
Investigations have also focused on identifying the age at which first use occurs and 
its correlation with use/addiction in adulthood [6, 7]. Some have found a positive 
correlation with alcohol use at age 15, but not with tobacco or marijuana [7], while 
others—conducted among a sample of twins—have indicated a correlation with 
cannabis use [8].

Further studies among populations found correlations between the daily con-
sumption of tobacco and the use of cannabis as well as illicit drugs [9]. Degenhardt 
and others performed a very large study in 2010, conducted in 17 countries, which 
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found that young age and previous drug use are the main determinants of subse-
quent addiction to psychotropic substances. As a whole, data seem to confirm that 
drugs taken in adolescence somehow facilitate subsequent experiences and possibly 
the onset of addiction [10].

11.4  Not Just Substances

A further level of complexity in this field of research is given by the multiplicity of 
factors that can intervene in facilitating the early use and progression in the use of 
substances. It is in fact known how important are familial, demographic, social, and 
psychological factors, as well as genetic vulnerability and—finally—the concomi-
tant presence of frailty/psychiatric disorders. Another limitation of the available 
studies is their duration and the difficulty of following participants from adoles-
cence to adulthood, in order to demonstrate a correlation between the described 
phenomena.

Many considerations prevent us from thinking of a deterministic pattern in the 
progression towards addiction. Not all individuals who use a drug become addicted. 
Only 30% of those who take cocaine will become long-term addicts. Individuals 
also differ in their susceptibility to the same substance and doses [11, 12].

Genetic factors are important in modulating the susceptibility and vulnerability 
to addiction [11–14]. Other factors recognized as having an effect on patterns of 
drug use are sex hormones (gender differences), duration of drug exposure, period-
icity (regularity and intermittence), route of intake (e.g., venous or inhalation), and 
level of cognitive dissonance.

On the other hand, the presence of life skills (but also of family skills) is now 
universally accepted as one of the most powerful protective factors against the use 
and dependence on substances or addictive behaviors. Once the use of a substance 
or behavior is memorized as having a high positive effect, and reinforcement is 
established, the transition from an experimental/social use phase to a phase of 
addiction becomes easier. When the addictive behavior is structured, psychological 
factors (all-or-nothing) take over the control function on behavior.

11.5  Neurochemical Aspects

Predisposing factors and early consumption of one substance or another result in a 
modification of brain structures. It is therefore important to deepen the knowledge 
on how these changes occur, how relevant they are and how they can affect subse-
quent behaviors. In recent years, basic research has reserved many surprises and 
has made it possible to re-evaluate the drug gateway theory, providing unexpected 
data [15, 16].

Substance use induces alterations of different areas of the central nervous system 
(CNS) at the synaptic level, also altering the structural plasticity. Morphological 
alterations of the neurons are measurable and depend on the modulation of 
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intracellular signals responsible for the growth and survival of the neurons them-
selves. These plastic modifications represent a form of adaptation that reinforces the 
mechanisms underlying the development and maintenance of addiction. A first con-
cept connected to the drug gateway theory is that the repeated use of stimulants does 
not attenuate the gratifying effect, but amplifies it. We are talking about the so- 
called sensitization or reverse tolerance. This phenomenon goes in the opposite 
direction to what occurs during tolerance, that is, when the body “gets used” to the 
use of a substance, which is reflected in a less intense effect with repeated consump-
tion. Sensitization seems to occur for all addictive substances and tends to persist 
even after the cessation of use, being one of the main causes of relapse, showing 
also cross-sensitivity among similar substances, and is modulated by psychic phe-
nomena such as stress or intense emotional situations, even if positive. The table 
below shows the characteristics and mechanisms of “wanting,” intended as a patho-
logical progression of the more physiological “liking” [17–19].

The mechanisms of liking are more delicate and probably quite different than 
those of wanting. This means that in some subjects, the pleasurable sensations of the 
consumption of psychotropic substances can be disentangled from necessity or at 
least can be reproduced independently of the compulsion deriving from addiction. 

The “wanting” mechanism

• It is the most represented and is mediated mostly by dopamine
• Dopamine probably does not mediate pleasure, but desire, which is little 

connected to cognitive goals and more closely related to reward stimuli
• Dopamine makes these signals attractive and salient
• Addiction causes an amplified state of incentive salience, so any emotional 

situation (e.g., positive or negative stressful events) can promote relapse
• It is mediated by mesocorticolimbic areas that involve dopamine projec-

tions to the nucleus accumbens or other parts of the striatum
• The stronger the stimuli of the external cues, the stronger is the craving, 

even though the trigger can also be produced by subliminal (“uncon-
scious”) stimuli

• The dopamine system is susceptible to sensitization by many drugs 
(amphetamines, nicotine, cocaine, etc.)

• Sensitization acts against tolerance, i.e., it induces an increase in the effect 
of subsequent doses/drugs

• Sensitization occurs especially if drugs are taken repeatedly, in high doses 
and intermittently

• Once induced, it lasts for a long time and perhaps forever
• Sensitization also occurs in addictions without the use of substances (e.g., 

gambling)
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In theory, some subjects may decide to access the consumption of substances or 
initiate potentially addictive behaviors not because they are driven by need (which 
they do not perceive), but because the drug-use behavior is motivated by pleasure. 
All of this seems to happen even when the dopamine competition has been 
suppressed.

A common example is that of patients in whom dopamine production is artifi-
cially reduced. In these people, the need to eat is reduced but not the satisfaction or 
pleasure associated with food [17, 20].

11.6  Drug Gateway, Nicotine, and Memory 
Consolidation Mechanisms

The use of substances interferes with learning mechanisms, in particular by chang-
ing the salience of stimuli and experiences and their appetitive and emotional 
aspects. These changes are also affected by specific biological vulnerabilities, con-
stitute measurable phenomena, and are now well described in terms of the chain of 
processes that lead from use to addiction. Drugs change the brain and its circuits. 
This occurs through a memory modification, from short-term memory (in example: 
the first contacts with a substance) into a more consolidated, persistent memory, 
therefore capable of influencing the behavior for a long time. There are experiences 
that are easily forgotten and others that remain firmly fixed in the brain: the con-
sumption of psychotropic substances belongs to this second category [21]. The 
Nobel Prize Eric Kandel, his wife Denise, and colleagues have shown how a short 
experience can turn into a long-term memory. Transformation into long-term mem-
ory requires acetylation of chromatin (acetylation of histones H3 and H4), which 
occurs when drugs (nicotine in particular) activate a genetic transcription factor, 
CREB (cyclic AMP response element-binding protein), which activates a cascade 
of neurochemical events that promote the expression of the ΔFosB gene in the 
nucleus accumbens and ultimately stimulate the growth of new synapses [22]. The 
substance that acts most strongly in this direction is nicotine. It is capable of activat-
ing the early genes C-fos and C-jun. To reach such conclusion, the Kandels devel-
oped a model in the mouse, in collaboration with Amir Levine. This model is 

The “liking” mechanism

• The liking system includes a series of interactive hedonic hotspots
• This active circuit can be shared by heterogeneous pleasures, such as 

human sensory, food, cultural, and social pleasures
• Hotspots are anatomically tiny, neurochemically limited, and very fragile
• The hedonic hotspot is about 10% of the nucleus accumbens, in the rat. 

The remaining 90% does not improve liking but wanting
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capable of simulating the behavioral, electrophysiological, and genetic modifica-
tions induced by some given drugs with a specific sequence. In particular, the 
researchers focused on two behaviors that are related to addiction in these animals: 
locomotor sensitization and conditioned place preference. After experimenting with 
different sequences in drug administration, it was found that the greatest sensitiza-
tion was obtained by giving the animals first nicotine (7 days) and then cocaine and 
nicotine together (4 days). This resulted in a 98% enhancement of the excitatory 
response compared to controls. The most important aspect is that such response was 
obtained only if nicotine was given first compared to cocaine, and not vice versa. 
Awareness for other drugs is therefore not a bidirectional phenomenon between any 
substances. Nicotine is the drug that raises awareness for other drugs, in a cause-
effect relationship. Researchers then looked at the histochemical underpinnings of 
such behavioral changes, by measuring the expression of the FosB gene in the 
nucleus accumbens, and found that the “nicotine before cocaine” sequence induced 
the greatest enhancement of long-term memory. In other words, it was the nicotine 
that induced the greatest rewarding effect for subsequent drugs of abuse [23].

To those who criticized their work because it was done only in animal models and 
ignored the complexity of the human sociodemographic variables, the Kandels replied 
that they had chosen a mice model precisely for this reason, to study the molecular 
aspects and mechanisms of action of drugs without other confounding factors. To this, 
however, they added the epidemiological consideration that, according to the National 
Survey on Drug Use and Health, cigarette smoking had reduced (among 18–25-year-
olds) from 40.8% to 30.6% between 2002 and 2013, and in the same period, the per-
centage of cocaine users had also dropped from 6.7% to 4.4%. In line with the 
molecular data, such finding was interpreted as indicating that if the use of tobacco 
were reduced, we would also expect a reduction in the use of cocaine [24].

The drug gateway theory assumes greater relevance especially when applied to 
the period of adolescence. This phase of life represents a unique period of vulnera-
bility to the action of nicotine with respect to the possibility of reprogramming brain 
synapses and the development of rewarding neuronal circuits. The addictive effects 
of nicotine last for a very long time. Adermark et al. [25] demonstrated (and photo-
graphed) that nicotine administration increases the density of dendritic spines in the 
striated spine (DMS) after only 3 weeks. Italian authors [26] have also seen that the 
administration of nicotine induces an increase in the length of the dendrites. How 
much nicotine sensitization affects liking is yet to be fully understood. Certainly, 
this substance has a robust dopaminergic action. This means that when you start 
smoking, the need to smoke (craving for nicotine) rises very quickly compared to 
that of simple hedonic pleasure, which can be controlled and relegated to a volup-
tuous habit. People think that they smoke because they “like it” (and this is partly 
true), but they continue mainly because they need it. We are therefore witnessing a 
set of data that lead us to confirm the drug gateway theory, except for the fact that 
the direction of the studies leads us to different conclusions than those that had been 
initially hypothesized. Clinicians, but also policy makers, should begin to take these 
findings into account when suggesting or deciding on the promotion of nicotine 
products other than traditional cigarettes, such as smokeless tobacco or electronic 
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cigarettes. It is no coincidence that the 2014 article in which Eric and Denise Kandel 
reported their extraordinary discoveries ends with these above recommendations.

11.7  ADHD and SUDs

Attention-deficit hyperactivity disorder (ADHD) is a neurodevelopmental disorder 
in children and adolescents, persisting into adulthood in a majority of them. ADHD 
and SUDs commonly co-occur in the clinical adult population. The higher-than- 
normal prevalence rates of SUDs in people with ADHD indicate increased risk for 
developing SUD.

The prevalence of ADHD in children and adolescents is estimated to be between 
2 and 7%, whereby some studies found prevalence rates up to 16% in certain age 
groups [27]. The prevalence rates vary depending on the underlying classification 
system, and males are diagnosed about two to three times more often than females 
[8, 28]. ADHD is a multifactorial, clinically heterogeneous neurodevelopmental 
condition caused by an interplay between genetic and environmental factors [27]. It 
is assumed to result from suboptimal dopamine levels in the synaptic cleft due to 
overexpression of the presynaptic dopamine transporter (DAT) [29]. Environmental 
risk factors include, but are not limited to, prenatal exposure to alcohol and tobacco, 
premature birth, critical birth circumstances, and difficulties in the parent-child 
interaction [30]. People with ADHD show deficits in attention intensity and selec-
tivity, in executive inhibitory control (e.g., controlling motor action or overbearing 
responses) and therefore in self- regulation, as well as in memory functions, espe-
cially in short-term/working memory. They therefore struggle with continuous vigi-
lance and attention, are easily distracted by internal and/or external stimuli, 
experience themselves as “forgetful,” and express difficulty in self-organizing and 
performing their daily routines. Other neurocognitive performances are usually not 
affected [27].

Co-occurring ADHD and SUDs are routinely encountered in clinical settings. 
Studies have shown that the prevalence rates of SUDs are two to four times higher 
in people with ADHD than in the general population [31, 32]. In clinical samples, 
one-fifth of all alcohol-dependent and up to one-third of all cocaine-dependent 
patients meet the criteria for adult ADHD [27]. Drug- dependent individuals suffer-
ing also from ADHD have significantly higher problem severity scores, lower qual-
ity-of-life scores, more comorbid SUDs, and psychiatric disorders [33]. More 
complex and chronic drug dependence has been found in treatment- seeking SUD 
patients who screen positive for ADHD [34].

11.8  ADHD and Nicotine Smoking

Having established that the substance that acts as a “Trojan horse” towards cocaine 
and, probably, also towards other substances is nicotine, it is necessary to clarify 
how these recent acquisitions may have a more or less important role in ADHD. The 
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presence of ADHD during neurodevelopment has been shown to significantly 
increase the prevalence of substance use, anticipate the age of onset of use, and 
increase the likelihood of developing a greater degree of dependence and is associ-
ated with a more complex therapeutic path and a greater likelihood of relapse [32, 
35, 36]. The scientific literature has long reported a strong correlation between 
ADHD and smoking, although these reports have very little influenced the attention 
and clinical practice of neuropsychiatry services. In particular, it has long been 
proven that individuals with ADHD have a higher probability of smoking in adoles-
cence and adulthood [37–39], but this has only recently led to further studies on the 
patterns of smoking in this population, i.e., quantity, degree of dependence, and 
difficulty in quitting, although it is undoubtedly clear that smoking is the first avoid-
able cause of death in the world. One of these studies found that adults with ADHD, 
compared to smokers without such condition, present with a higher consumption of 
cigarettes, a greater degree of dependence, more attempts to quit, and more severe 
withdrawal symptoms, all factors that result in greater difficulty to quit. The group 
of smokers with ADHD reported an earlier contact with cigarettes than the control 
group and a more rapid progression to compulsive cigarette use [40]. A prospective, 
multicenter study confirmed these data, underlining the fact that smoking in child-
hood correlates with more severe symptoms of ADHD in adulthood [41–43]. It was 
also reported that pregnant women diagnosed with ADHD smoke more than con-
trols and quit in a significantly lower percentage of cases [44]. These studies also 
stressed out that the scientific literature, with few exceptions, continues to overlook 
the implications of smoking in individuals with ADHD [45]. If we analyze the spe-
cific behavioral changes of people with ADHD, it is easy to understand how this 
disorder can affect early exposure to smoke, which, per se, occurs very frequently 
in youth. This experience can provoke a “reinforcement,” that is, a particularly posi-
tive experience, in a more intense way in those with ADHD, and, due to a greater 
degree of impulsivity, a high level of tolerance (and therefore dependence) may 
quickly arise resulting in greater difficulties in controlling smoking and a higher 
rate of relapse in cases of cessation. It should be taken into account that the two ele-
ments that characterize any addiction are the “positive reinforcement” (predominant 
at the beginning) and the avoidance of negative effects, the so-called withdrawal 
symptoms.

11.9  ADHD-Related Symptoms and Their Role 
in Nicotine Use

Inattention is a pivotal symptom of ADHD that persists in 60% of cases even in 
adulthood and is expressed as difficulty in maintaining attention, organizing activi-
ties, giving oneself priority tasks, and maintaining a valid working memory activity. 
Nicotine, due to its cholinergic activity, improves attentional skills and therefore 
may reduce, at least initially, such ADHD-related difficulties [40]. Impulsiveness, 
which often correlates with hasty choices and risky behaviors due to failure to 
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evaluate the possible consequences, is one of the driving forces that leads very 
young smokers with ADHD to develop early tolerance for nicotine, becoming heavy 
smokers rapidly [43]. Hyperactivity, which usually leads to diagnosis in childhood 
and tends to lessen in adulthood, can also find an initial benefit from tobacco use 
and therefore be a reason for positive reinforcement following smoking [40]. 
Executive dysfunctions, including impairments in working memory (forgetting 
things, important appointments), task-shifting (inability to complete a task, main-
taining attention for an adequate time), self-monitoring (inability to prioritize 
assigned tasks), initiation (difficulty applying to a task, procrastinating), and self-
inhibition (difficulty in controlling oneself), can be positively influenced, at least 
initially, by nicotine [46–48]. It should be noted that they are all reported, to varying 
degrees, as possible disturbances in nicotine withdrawal [49].

Emotional dysregulation, including mood instability, irritability, outbursts of 
anger, and low tolerance to frustrations, is a hallmark of ADHD. Even in this case, 
it is easy to understand how nicotine can bring relief from these symptoms which 
are instead found in smoking abstinence [49]. Although literature on ADHD and 
SUDs, including smoking, begins to accumulate, it still remains scarce, from both 
the theoretical and therapeutic points of view, also in light of the role of nicotine in 
the gateway drug theory discussed above.

Our vision, as a natural consequence of several decades of experience in the 
study and treatment of smoking and SUDs, which in recent years has increasingly 
involved the evaluation of the impact of adult ADHD on all behaviors of abuse [32, 
50, 51], leads us to summarize the problem of the relationship between ADHD, 
smoking, and SUDs, in the following key points:

 1. Early symptoms of ADHD (hyperactivity in childhood, which is often a conse-
quence of attention deficit) lead to early frustration, especially in the school set-
ting, if not properly diagnosed and treated.

 2. Frustration leads children with ADHD to ally themselves, in a defensive way, 
with the “last, the worst” in the class.

 3. This alliance increases the likelihood of early cigarette use.
 4. The intake of nicotine (not excluding e-cigarettes and heated tobacco devices) 

brings a quick benefit on the pivotal symptoms of ADHD, as analyzed above.
 5. Impulsiveness, however, leads to an escalation of use with consequent tolerance 

and dependence.
 6. The use of cigarettes, as we discussed, increases the likelihood that occasional 

experiences with alcohol and drugs (but also other addictive behaviors such as 
gambling) become more and more salient and therefore lead from a behavior 
supported by liking to one characterized by wanting.

 7. All of this worsens a harmonious development, which is already more difficult 
in itself.

 8. The treatment of these further complications is made even more difficult by the 
diagnostic challenge to consider adult ADHD in psychiatric care settings and 
services for pathological addictions [32].
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11.10  Conclusions

Tobacco gateway drug theory underlines the central role of nicotine to develop other 
substance addictions. Moreover, the acetylcholine mechanisms of nicotine create a 
strong link with ADHD symptomatology, through its effects in reducing inattention.

Nicotine addiction is often considered a minor problem by the specialist (neuro-
psychiatry, psychiatry, and addiction unit), but this substance can create strong links 
with other substances (cocaine, alcohol, cannabis, and opioids). SUDs, but we could 
say in a broader way any pathological addiction, generally receive less attention 
also from university courses, thus failing the importance they deserve. It is a “his-
torical fault” common to most countries: you cannot teach what you don’t know. 
What is worse, we will tend to ignore it. So we can’t be surprised if neuropsychiatry 
services are generally unprepared to deal with early smoking in such environments, 
not to mention drugs. “There is nothing in medicine that combines such a strong 
concentration of prevalence, lethality and neglect as tobacco smoke,” writes Michael 
Fiore in the American guidelines on smoking [52]. Over the years, partly due to a 
not always enlightened politics, we have seen an excessive focus on new substances, 
often neglecting the neurodevelopmental disorders that favor the use and then the 
addiction to substances. Very often, the new drugs are nothing more than derivatives 
of old ones, and the traditional substances are still the most pernicious, in absolute 
terms, for morbidity and mortality.

Highly impulsive situations compromise resilience towards substances. Also a 
poor resilience compromises the possibility of adequately resisting adversity, the 
first traumatic experiences, starting with school failures which represent a formi-
dable glue to group losers together. Among such children, cigarettes will appear, 
much earlier than among their peers, and then the first hangovers and drugs. It is 
extremely important that neuropsychiatry services and pediatricians realize the cru-
cial role they can play in preventing SUD, not only by diagnosing and treating 
neurodevelopmental disorders early, ADHD at first, but also by tackling initiation of 
tobacco smoking, empowering parents, and supporting them to quit if they do 
smoke too. That should be a good enough reason to extend your life and possibly 
avoid severe complications for your children.
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12Enhancing Cognition in People 
with Mental Health Vulnerabilities

Marcella Bellani, Niccolò Zovetti, Cinzia Perlini, 
and Paolo Brambilla

12.1  Introduction

Cognitive alterations associated with mental health disorders have been studied ever 
since schizophrenia was known in its early conceptualizations as dementia praecox. 
According to current literature, neurocognitive impairments are now considered key 
features of schizophrenia, bipolar disorders and related psychotic disorders, signifi-
cantly affecting patients’ quality of life, functional ability, interpersonal and socio- 
occupational outcomes [1]. These impairments affect several key cognitive functions 
and processes including different aspects of attention (selective, divided, sustained 
and alternating), memory, reasoning, processing speed, motor coordination, theory 
of mind, affective processing, decision-making and language [2–6]. Specifically, 
more than 90% of patients suffering from psychosis perform significantly worse on 
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neuropsychological tests than what would be predicted by their education level, and 
those who show less deficits are usually characterized by a considerably higher 
premorbid cognitive level [7]. Cognitive dysfunctions are thought to arise from the 
disruption of important neural networks encompassing cortical-cerebellar-thalamic- 
cortical regions [8]. As such, recent theorizations suggest that cognitive impair-
ments can be considered a highly heritable endophenotype of psychosis characteristic 
of the entire spectrum [9]. Specifically, some psychiatric conditions such as schizo-
phrenia or bipolar disorder and their auxiliary cognitive deficits are thought to be 
associated with genetic vulnerabilities such as catechol-O-methyltransferase or 
BDNF Val66Met alterations [10, 11].

More importantly, the cognitive deficits characteristic of psychotic conditions 
have been shown to be present even in the premorbid states by Mollon and 
Reichenberg [12]. In their review the authors argue that individuals who develop 
schizophrenia or related disorders exhibit deficit in general intelligence, several 
cognitive domains (i.e. attention, working memory), language, processing speed 
and executive functioning even in the prodromal states or before the onset of the 
condition. Therefore, these alterations are thought to arise from genetic vulnera-
bilities (e.g. COMT and its role in dopaminergic neurotransmission) and environ-
mental factors (e.g. obstetric complications, prenatal influenza, cannabis use) that 
later in life contribute to the onset of schizophrenia [12].

From a global perspective, schizophrenia and related psychotic disorders account 
for more than 1% of the global burden of disease in European countries [13]. 
However, unlike conditions with a similar prevalence, psychotic disorders are asso-
ciated with more disruptive effects on the patients’ daily lives, independence and 
social integration, for example, employment rates in psychotic populations (that 
usually ranges between 5 and 23%), confirming that these disorders represent a 
great burden upon patients’ social functioning and, ultimately, a great cost upon the 
national health system worldwide [13, 14].

Moreover, patients suffering from major mental disorders frequently face sec-
ondary problems significantly slowing their recovery and ability to reintegrate in 
the social structure such as social stigma, medication side effects and inadequate 
availability and funding of mental health services. In fact, severe mental condi-
tions have been found to be associated with premature death, more medical 
organic diseases including cardiovascular diseases and generally a lower quality 
of life [15].

Unfortunately, the aforementioned cognitive deficits have been found to respond 
only moderately to pharmacotherapy; thus, research has focused on behavioural 
interventions aimed at improving cognitive functioning such as cognitive remedia-
tion in order to ameliorate the cognitive and social cognition impairments character-
istic of major psychiatric conditions [16–18]. In the following sections, we will 
present the various types of interventions aimed at enhancing cognition in patients 
suffering from severe mental conditions, discuss their efficacy in subjects at risk and 
in patients in the early and chronic phases and discuss about the effectiveness of 
these interventions.
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12.2  Intervention Paradigms

Considering the key role of the cognitive deficits in major psychiatric disorders and 
their predictive value of a patient’s social and occupational functioning [19], the 
treatment of these impairments has become a relevant target in the therapy of these 
disorders. As previously introduced, pharmacological interventions have been 
shown to only partially improve the cognitive component of psychotic disorders; 
specifically, first-generation antipsychotics are characterized by mostly a negative 
impact, while new-generation antipsychotics seem to exert only a modest benefi-
cial effect on patients’ cognition [20, 21]. For this reason, research has moved 
towards the study of non-pharmacological clinical and rehabilitative interventions. 
Briefly, a first distinction can be made between cognitive-enhancing and cognitive 
remediation programs. The former interventions focus on the idea that the core 
cognitive abilities such as processing speed, working memory, perception, atten-
tion and general intelligence can be improved through repeated behavioural train-
ing [22]. Theoretically, these types of interventions could exert beneficial effects 
on both healthy subjects and patients suffering from cognitive dysfunctions [23]. 
However, in a recent review by Green and colleagues [22], the authors argue that a 
“gold standard” is currently missing in the domain of cognitive-enhancing pro-
grams since cognitive training is a broad term that can include many different 
interventions that have been previously shown to exert beneficial effects on cogni-
tion (e.g. video games, physical exercise, mindfulness). All these interventions are 
usually referred as “brain training”, but, as Green and colleagues suggest, this can 
lead to a confused scenario since every cognitive-enhancing program differs in 
some way from all others producing different effects on cognition. In this context, 
it is thus difficult to discuss the exact effects and the replicability of the results of 
different cognitive- enhancing programs. Conversely, cognitive remediation pro-
grams were originally developed as auxiliary interventions aimed at improving 
cognition of patients suffering from schizophrenia [24, 25] and since their early 
conceptualization have been extensively studied and categorized to facilitate the 
replicability, reliability and generalizability of the results. Over the last few years, 
different strategies and specific techniques have been proposed and developed 
aimed at improving the cognitive performance and the clinical functioning of 
patients [26]. These interventions are based on the theorization that cognitive 
impairments are not persistent and can be, to some extent, improved through con-
stant exercise and/or by the development of new cognitive and social skills [16, 
27]. On average, these paradigms have been found to exert moderate and durable 
beneficial effects on cognitive performance in patients suffering from severe psy-
chiatric conditions such as psychosis. This can be done by either restoring the 
cognitive functioning of key cognitive domains altered (restorative approach) or 
helping the patient develop new skills and abilities that can, somehow, replace 
those disrupted by the disorder (compensatory approach). Briefly, current litera-
ture defines cognitive remediation as a group of interventions based on behavioural 
training aimed at improving cognitive functions such as attention, memory, execu-
tive functioning, social cognition and metacognition with the aim of obtaining the 
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persistence of results and their generalization in a more ecological scenario, that is, 
in the patients’ daily lives [16]. As previously suggested, most of the current psy-
chiatric interventions and theorizations follow a restorative approach and are based 
on the most recent neuroscientific findings about neuroplasticity claiming that the 
brain is a network capable of changing through neuronal growth, re-mapping and 
re-organization induced by cognitive training [28]. Specifically, neuroplasticity has 
been previously defined as a partial adaptation of the central nervous system to a 
pathological condition, in the case of schizophrenia expressed as a global altera-
tion of limbic, prefrontal and fronto-striatal brain networks at the base of several 
key psychological functions including motivation, perception, cognition and emo-
tion and behaviour regulation [29]. While most psychiatric conditions are charac-
terized by important neurodevelopmental and polygenic risk factors, their 
development is also greatly influenced by experience and environmental condi-
tions [30]. Recent evidence suggests that cognitive remediation and enhancing pro-
grams can induce notable changes in the brain of these patients at the cellular level 
[29] leading to white and grey matter changes localized in prefrontal, parietal and 
limbic areas [31, 32]. Specifically, these interventions have been shown to be asso-
ciated with an increase of fractional anisotropy of several white matter structures 
and to exert a protective effect on the reduction of grey matter volumes character-
istic of major psychiatric conditions [32]. However, the exact nature of these brain 
changes is still debated; for example, Vinogradov and colleagues found that schizo-
phrenia patients undergoing cognitive remediation were characterized by a signifi-
cant increase of serum brain-derived neurotrophic factor, a polypeptide responsible 
for the sustainment and development of brain neurons [33].

When it comes to evaluation of the clinical and neuro-social effects of these pro-
grams, it is important to make a clear distinction between the primary targets of the 
intervention, that is, the improvement of cognition (i.e. memory, attention), and the 
secondary targets such as the improvement of clinical symptoms, social functioning 
and social skills. While the effect of cognitive remediation on the former is estab-
lished, recent studies also suggested a beneficial effect of these interventions on 
social functioning and several clinical measures [34, 35]. These results are impor-
tant because even though the cognitive functioning of patients is a key factor dis-
rupted by many severe psychiatric conditions, social cognition and social skills 
impairments significantly hinder the patients’ ability to reintegrate in the social con-
text [36]. However, other studies showed that cognitive remediation interventions 
exert only a limited effect on everyday functioning despite the robust effects on 
cognition and that, in order to obtain more generalizable and durable improvements, 
it is important to combine cognitive remediation programs with secondary interven-
tions such as social skills training [37, 38]. The combination of these interventions 
has been shown to produce robust improvements in patients’ neurocognition lead-
ing to generalization of these effects in the real-world behaviour. This is especially 
important as psychotic conditions are characterized by severe and persistent impair-
ments in everyday functioning, social cognition and theory of mind.

Another important distinction within the restorative-approach class lies in the 
difference between “bottom-up” or “top-down” design; the former indicates a group 
of interventions aimed at stimulating and improving basic cognitive abilities 
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ultimately affecting  higher-order cognitive functions through generalization and 
abstraction. Conversely, the top-down approach directly targets more complex cog-
nitive functions such as metacognition [25]. From both a theoretical and practical 
perspective, a clear and defined distinction between these variables appears exces-
sively reductive and impractical since, for example, most models, studies and theo-
rizations frequently employ multiple designs including compensatory, restorative, 
top-down and bottom-up techniques [26, 39].

Another factor that can also greatly impact on the outcomes of the intervention and 
that should be considered by clinicians is the patient’s motivation. As a psychological 
construct, motivation is composed of two distinct components: intrinsic and extrinsic; 
intrinsic motivation refers to the desire to engage in an activity because it is intrinsi-
cally interesting, productive, desired and compelling. On the contrary, extrinsic moti-
vation refers to the urge to learn in order to obtain a tangible extrinsic result and 
reward (e.g. a prize). Several evidence indicate that intrinsic motivation is associated 
with more durable and persistent learning, creativity and well-being when compared 
with its counterpart [40]. In the context of cognitive remediation, studies have found 
significant differences on the efficacy on the intervention when participants were 
divided into two groups characterized by a high or low intrinsic motivation respec-
tively [41, 42]. Unsurprisingly, those patients in whom intrinsic motivation was high 
exhibited greater improvements of cognitive functioning at the end of the interven-
tion. As such, considering the important role of intrinsic motivation in learning, it 
becomes crucial when designing a cognitive-enhancing program to carefully consider 
all those variables, actions and clinical strategies that could positively impact on a 
patient’s intrinsic motivation. Other factors have also been shown to significantly 
influence the outcome of cognitive remediation interventions such as specific psychi-
atric conditions, treatment intensity, type of cognitive remediation program (e.g. drill 
and practice, strategic), therapist qualifications and baseline work habits [42]. All 
these factors should be considered when developing cognitive interventions.

12.3  Interventions on Chronic Patients

The first cognitive remediation interventions were originally conceptualized and 
developed by pioneering researchers between 1993 and 1999 (Delahunty or Wykes) 
and tested on schizophrenic patients. In these early studies, the authors showed that 
after the administration of the intervention, patients performed significantly better 
on neuropsychological testing evaluating executive functioning, cognitive flexibil-
ity and memory [24, 25]. Notably, the cognitive improvements induced by the inter-
ventions persisted even after 6 months. In the last 30 years, several studies and 
randomized trials have been conducted on patients suffering from both psychotic 
and other major psychiatric disorders aiming at elucidating and quantifying the 
exact effects induced by cognitive-enhancing programs. For example, in a recent 
meta-analysis by Wykes and colleagues, the authors showed that cognitive remedia-
tion exerts beneficial improvements on patients’ cognitive functioning acting spe-
cifically on attention, speed of processing, verbal and working memory and 
executive functioning [16] (see Table 12.1).
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Table 12.1 Systematic reviews and meta-analyses investigating the effects of cognitive- enhancing 
programs on chronic patients discussed in this chapter

Authors Type of study Sample size Results
Wykes 
et al. [16]

Meta-analysis 2104 psychotic 
patients (40 
studies)

The meta-analysis showed that cognitive 
remediation exerts a small to moderate 
effect on cognitive functioning of patients 
suffering from schizophrenia. Moreover, 
these effects persisted at follow-up 
assessments

Anaya 
et al. [43]

Systematic 
review and 
meta-analysis

16 studies The meta-analysis conducted by the authors 
found that, on average, cognitive 
interventions exert a beneficial effect on the 
cognitive functioning of both schizophrenia 
and schizo-affective disorder patients (effect 
size: 0.32)

Motter 
et al. [44]

Meta-analysis 9 studies The meta-analysis found that cognitive- 
enhancing interventions exert a beneficial 
effect on several cognitive domains in 
patients suffering from major depression 
including symptoms severity, daily 
functioning, attention, working memory and 
global functioning

Cella et al. 
[45]

Meta-analysis 2511 psychotic 
patients (41 
studies)

The meta-analysis results showed that 
cognitive remediation programs 
significantly reduce patients’ negative 
symptoms when compared with TAU or 
comparable interventions. Moreover, 
meta-analysis confirmed that cognitive 
remediation was superior to TAU and TAU 
plus active control or adjunctive treatment

Prikken 
et al. [46]

Meta-analysis 1262 psychotic 
patients (24 
studies)

The meta-analysis results showed that, 
compared to a control condition, patients 
receiving computerized cognitive training 
improved on several cognitive functions 
including attention (effect size 0.31), 
working memory (effect size 0.38), positive 
symptoms (effect size 0.31) and depressive 
symptoms (effect size 0.37). Small but 
significant effect sizes were found for 
processing speed, verbal and visual learning 
and memory and verbal fluency. However, 
no significant effects on functional 
outcomes and social cognition were found

Del Fabro 
et al. [47]

Systematic 
review

189 
schizophrenic 
patients (13 
studies)

The authors concluded that olanzapine 
treatment is associated with a normalization 
of brain activity in schizophrenia during the 
execution of both cognitive and emotional 
tasks
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Table 12.1 (continued)

Authors Type of study Sample size Results
Ciappolino 
et al. [48]

Systematic 
review

638 psychiatric 
patients (8 
studies)

The authors conducted this review to 
investigate the relationship between 
docosahexaenoic acid and cognitive 
function in relation to mental disorders. 
Results from few randomized controlled 
trials on the effects of docosahexaenoic acid 
(alone or in combination) in psychotic, 
mood and neurodevelopmental disorders 
are inconclusive

D’Abate 
et al. [49]

Systematic 
review

277 borderline 
personality 
disorder patients 
(11 studies)

The review suggests that borderline 
personality disorder is associated with 
impairments in metacognitive sub-domains 
of integration, differentiation and mastery. 
The most appropriate treatment appeared to 
be a long-term treatment specifically 
focused on metacognitive deficits

Ciappolino 
et al. [50]

Longitudinal 31 bipolar 
patients

The aim of this study was to evaluate the 
effects of docosahexaenoic acid 
supplementation on cognitive performances 
in euthymic bipolar disorder patients. After 
12 weeks of treatment, patients undergoing 
treatment improved on emotion inhibition 
tests

Crisanti 
et al. [51]

Systematic 
review

11 studies The review showed that ketamine induces 
no significant improvement on 
neurocognitive functions in most of the 
studies, with only three studies observing 
improvements in speed of processing, 
verbal learning, sustained attention and 
response control and verbal and working 
memory

Hagan 
et al. [52]

Meta-analysis 9 studies The authors conducted a review to evaluate 
the potential impact of cognitive 
remediation programs on patients suffering 
from eating disorders. Results indicated the 
absence of any significant advantage of 
cognitive-enhancing programs compared to 
TAU or other therapies on any 
psychological outcome

Sciortino 
et al. [53]

Systematic 
review

738 bipolar 
disorder or 
schizophrenia 
patients (15 
studies)

The review suggested that transcranic 
magnetic stimulation induces no significant 
improvements in schizophrenia patients and 
exerts a limited effect on bipolar disorder 
patients

TAU treatment as usual
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Another meta-analysis was conducted on more than 1200 patients (24 studies) 
suffering from psychosis evaluating the effects of computerized interventions exclud-
ing thus the standard “pen and paper” approaches. Results showed that, on average, 
cognitive remediation exerted beneficial effects on several cognitive functions 
including attention, working memory, positive symptoms and depressive symptoms 
when compared with a control treatment [46]. Notably, the average effect size varied 
between 0.31 and 0.38 indicating a medium effect of these interventions on patients’ 
cognition. Unfortunately, the meta-analysis also showed the absence of any signifi-
cant effect on patients’ functional outcomes and social cognition variables. These 
results are in line with those found in the early theorization and experimentations and 
suggest the importance of also including an accessory intervention aimed at improv-
ing the patients’ social cognition and metacognition [54]. Notably, other meta-anal-
yses focused on other clinical factors showing that cognitive remediation interventions 
also exert beneficial effects on schizo-affective and affective disorders and on 
patients’ negative symptomatology including blunting of affect, poverty of speech 
and thought, apathy, anhedonia and loss of motivation [43, 45]. Interestingly, in a 
recent review by Biagianti et  al. [55], the authors examined the predictors of the 
responses to cognitive remediation suggesting that the most indicative factors are 
younger age, shorter illness duration, lower symptoms severity, lower antipsychotic 
medications and the administration of synergistic interventions.

Having established the beneficial effects of cognitive-enhancing programs on 
schizophrenia and related psychotic disorders, other researchers aimed at evaluating 
the potential effects of cognitive remediation on other major psychiatric conditions. 
For example, Motter and colleagues conducted a meta-analysis on all the studies 
assessing the potential effect of cognitive remediation on patients suffering from 
depression, while Hagan et al. followed the same principle focusing on eating dis-
orders [44, 52]. In the first meta-analysis, it was shown that, on average, depressed 
patients responded more positively when engaged in cognitive-enhancing programs 
when compared with standard treatment. Improvements were found in key cogni-
tive functions such as symptoms severity, daily functioning, attention, working 
memory and global functioning. However, Hagan et al. did not find any significant 
advantage of cognitive remediation over standard treatment on patients suffering 
from eating disorders. D’Abate et al. and Sala and colleagues focused on patients 
suffering from borderline personality disorder suggesting that this condition is asso-
ciated with metacognition and memory impairments [49, 56]. Other studies, meta- 
analyses and reviews examined the presence of neurocognitive and social cognition 
impairment in other major psychiatric disorders such as post-traumatic stress disor-
der, anxiety, bipolar disorder (with and without psychotic symptoms) and schizo- 
affective conditions [53, 57–61]. To some extents, all these conditions have been 
found associated with selective cognitive impairments, and many interventions have 
been proposed including transcranial magnetic stimulation [53]. Ultimately, the 
most preeminent deficits seem to affect working memory, attention and metacogni-
tion because all these cognitive functions are known to be regulated by frontal cor-
tices and brain networks commonly disrupted by major psychiatric disorders [56]. 
Although it is unclear whether these patients could benefit from cognitive- enhancing 
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treatments, it is reasonable to speculate that tailored interventions could help ame-
liorate these deficits as seen in psychotic patients. Lastly, several studies and reviews 
have been conducted with the aim of evaluating the potential beneficial effects of 
specific medications or substances on cognition [47, 48, 50, 51]. For example, ket-
amine has been suggested to beneficially impact on the cognition and clinical symp-
tomatology of patients suffering from major depression although a recent review 
indicated that ketamine leads to a non-significant improvement of neurocognitive 
functioning [51]. Similarly, docosahexaenoic acid supplements have been found to 
exert only a marginal beneficial effect in bipolar and other major psychiatric disor-
ders [48, 50].

12.4  Early-Phase Interventions

The improvement of neuro- and social cognition impairment of the psychotic spec-
trum has become a primary goal in the early intervention strategies as early applica-
tion of cognitive-enhancing programs might lead to better long-term outcomes 
[1, 62].

When it comes to cognition-enhancing interventions in the early phases of psy-
chotic disorders, the literature is still scarce, and only a paucity of studies has focused 
on the early phases of psychosis (see Table 12.2). In a review by Zaytseva et al., the 
authors suggested that cognitive interventions in the early phases of psychosis might 
exert a beneficial effect on several cognitive key functions such as learning, visual 
processing speed, executive functioning, working memory and attention [4]. 
Although this was one of the earliest reviews present in the literature, several studies 
confirmed the hypotheses of the authors; for example, Lee and colleagues showed 
that, compared to treatment as usual, even a short cognitive- enhancing intervention 
(10 weeks) can induce a significant improvement of learning, memory and psycho-
social functioning in psychotic patients. These results have also been replicated by 
other studies comparing the effects of cognitive-enhancing interventions with treat-
ment as usual or control therapies on either first-episode psychosis or early-phase 
psychosis patients [65, 68, 70, 72, 74] as well as by a single meta-analysis [64].

In detail, Mendella and colleagues showed that a cognitive-enhancing interven-
tion lasting 6 months induced significant improvements in processing speed and 
social cognition [65]; other two studies found that cognitive remediation exerted 
greater improvements of processing speed, attention, vigilance, verbal learning, 
verbal memory and problem-solving compared with treatment as usual [70]; and, 
finally, two recent studies with considerably large sample size replicated these find-
ings also showing that cognitive-enhancing programs significantly impacted on the 
patients’ symptomatology (reduction of affective flattening, alogia, anhedonia, 
social isolation) and social-occupational functioning leading to a faster social and 
occupational reintegration [72, 74]. Notably, only a single study in the current lit-
erature did not find any difference in the cognitive improvements between a group 
of patients assigned to a computerized cognitive-enhancing training and a control 
group [71].
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Table 12.2 Studies, reviews and meta-analyses investigating the effects of cognitive-enhancing 
programs on individuals in the first phases of psychosis discussed in this chapter

Authors Type of study
Sample 
size Results

Zaytseva 
et al. [9]

Review ns The review showed that cognitive-enhancing 
programs exert a beneficial effect on several 
cognitive functions in patients in the early phase 
of psychosis including attention, processing 
speed, executive functioning, verbal working 
memory, verbal learning and visual learning

Lee et al. 
(2013)

Longitudinal 55 
early- 
phase 
patients

Patients were randomized to either TAU or a 
cognitive remediation program for 10 weeks. In 
comparison to TAU, the experimental group was 
associated with improvements in learning, 
memory and psychosocial functioning

Eack et al. 
[63]

Longitudinal 58 
early- 
phase 
patients

Patients assigned to a cognitive remediation 
intervention for three months showed less 
reduction of grey matter volumes in the 
hippocampus, parahippocampal, fusiform gyrus 
and amygdala. These changes were associated 
with improved cognition

Revell et al. 
[64]

Systematic 
review and 
meta-analysis

11 studies 
(615 
patients)

The meta-analysis and systematic review 
showed that cognitive remediation exerts a 
positive effect on verbal learning and memory in 
first-episode and early-course psychotic patients. 
Results also showed the presence of lesser 
beneficial effects on other cognitive domains 
including working memory, social cognition, 
reasoning, problem-solving and executive 
functioning

Mendella 
et al. [65]

Longitudinal 27 FEP 
patients

FEP patients were randomized to TAU or to a 
cognitive intervention (6 months duration). 
Results showed that, compare to TAU, patients 
undergoing the intervention showed 
improvements in processing speed and social 
cognition

Eack et al. 
[66]

Longitudinal 41 
early- 
phase 
patients

Patients were assigned to a cognitive 
remediation intervention or to a control therapy. 
The former group showed greater resting 
functional connectivity preservation between the 
resting-state networks involved in emotion 
processing and problem-solving (i.e. fronto- 
temporal network) and the dorsal prefrontal 
cortex, the fronto-temporal network and the 
insula. These changes were associated with 
improved emotion perception and regulation

Keshavan 
et al. [67]

Longitudinal 41 
early- 
phase 
patients

Patients randomized to a cognitive-enhancing 
program for 3 months showed increased 
resting-state activity in the dorsolateral 
prefrontal cortex and reduced connectivity with 
anterior cingulate cortex; increased activity 
correlated positively with neurocognitive 
improvements
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Table 12.2 (continued)

Authors Type of study
Sample 
size Results

Breitborde 
et al. [68]

Longitudinal 20 FEP 
patients

Patients were randomized to either a 
computerized intervention or a computerized 
intervention and a metacognitive skills training. 
Results showed an improvement of working 
memory and social cognition. Patients who 
underwent the metacognitive skills training also 
showed greater improvements in processing 
speed, attention, vigilance, verbal learning and 
problem-solving

Ramsay et al. 
[69]

Longitudinal 86 
early- 
phase 
patients

Patients were assigned to a cognitive 
remediation intervention or to a control therapy. 
The cognitive remediation intervention was 
associated with increases of thalamic volumes 
and cognitive performance

Deste et al. 
[70]

Longitudinal 56 
patients 
(11 early 
course)

Patients were randomized to either TAU or a 
cognitive intervention program for 6 months. 
Results showed that both the early-course and 
the chronic groups were characterized by 
improvements in attention, executive 
functioning, verbal memory and working 
memory and processing speed. A significantly 
greater improvement was found in the early- 
course group

García- 
Fernández 
et al. [71]

Longitudinal 86 FEP 
patients

FEP patients were randomized to a 
computerized cognitive-enhancing program or 
to a control condition lasting 12 weeks. Results 
showed the presence of a progressive 
improvement in neurocognition in both groups 
over the course of the study, but no differences 
were found between the two groups

Ventura et al. 
[72]

Longitudinal 80 FEP 
patients

80 FEP patients were randomized to a cognitive 
intervention program or to a control intervention 
(healthy behaviour training) lasting 6 months. 
Results showed a progressive and greater 
improvement of cognition, social functioning 
and psychosis symptoms (affective flattening, 
alogia, anhedonia, social isolation) in the 
cognitive remediation group

Bellani et al. 
[59]

Review 4 studies 
(216 
patients)

The authors reviewed the neurobiological 
correlates of cognitive-enhancing programs on 
early-phase and first-episode patients concluding 
that cognitive remediation leads to neuroplastic 
changes localized in the hippocampus, 
parahippocampus, amygdala, thalamic regions 
and dorsolateral and insular cortices

(continued)
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Finally, only a paucity of studies investigated the possible neuroplastic effects 
induced by cognitive-enhancing effects in patients in the early phases of psycho-
sis. For example, Ramsay and colleagues conducted a structural magnetic reso-
nance imaging study to evaluate the effects of a cognitive remediation training on 
grey matter volumes of patients with early schizophrenia [69]. After 40 h of 
training, the experimental group showed significant improvements in cognitive 
performance associated with volume changes in the thalamus [69]. Other three 
studies randomly assigned patients to a cognitive remediation training or a con-
trol therapy and treated for two years evaluating the effects on the intervention 
on several brain indices [63, 66, 67]. In all the three studies, patients undergoing 
cognitive-enhancing intervention showed greater preservation of grey matter 
volume in several cortical and subcortical regions, normalization of brain activ-
ity at rest and, more importantly, greater improvements of neuro and social cog-
nition functioning that correlated with the previously mentioned brain changes. 
Moreover, in a recent review by our group, we suggested that cognitive-enhanc-
ing interventions lead to structural and functional brain changes localized in the 
medial-temporal, thalamic, dorsolateral, prefrontal and insular regions. Notably, 
these neuroplastic changes are usually associated with improvements in cogni-
tive performance and emotion regulation [1]. Perlini et  al. showed in a recent 
review that mindfulness-based interventions are effective in the treatment of 
negative symptoms in the early phases of non-affective psychoses and that these 
interventions potentially exert beneficial effects on depression and anxiety but 
not on manic symptoms [73]. Lastly, Haas and colleagues evaluated the effect of 
a computerized training on patients in the early phases of psychosis finding a 
beneficial effect on attention and sensory processing [75].

Table 12.2 (continued)

Authors Type of study
Sample 
size Results

Perlini et al. 
[73]

Review 254 FEP 
or at-risk 
patients (9 
studies)

The review suggests that mindfulness-based 
interventions may be considered a promising 
adjunctive therapy for the treatment of major 
psychoses in the early phases of the illness

Nuechterlein 
et al. [74]

Longitudinal 60 FEP 
patients

In a 12-month randomized study, FEP patients 
were either randomized to a cognitive- 
intervention program or to a control therapy. 
Results showed that cognitive remediation was 
superior to the control therapy in improving 
cognition. Moreover, cognitive remediation led 
to significantly greater improvement in work 
and/or school functioning

Haas et al. 
[75]

Longitudinal 35 FEP 
patients

The authors performed a machine learning 
analysis to identify neuromarkers of the 
response to a computerized intervention 
treatment

FEP first-episode psychosis, ns not specified, TAU treatment as usual
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To conclude, cognitive interventions appear to be a promising approach in the 
treatment of cognitive and social deficits manifesting in the early phase of psychosis 
and in first-episode psychosis patients inducing improvements in memory, attention 
and executive functioning. However, evidence about the exact neuroplastic changes 
induced by cognitive-enhancing programs is still scarce, and due to the presence of 
several confounding factors, it is difficult to estimate the exact neurobiological cor-
relates of these interventions. Specifically, studies present in the literature conducted 
in patients with early psychosis suggest that cognition-enhancing interventions are 
associated with structural and functional brain changes and a deceleration of brain 
degeneration characteristic of psychotic disorders leading in turn to a greater 
improvement of cognitive and social functioning. Even though the results are still 
scarce and only a paucity of studies have been conducted, it is reasonable to specu-
late that the neuroprotective and enhancing effect of cognitive interventions could 
be the highest the earliest the intervention is offered due to ongoing neurodevelop-
mental processes [76].

12.5  Interventions on High-Risk Patients

While neuropsychological and social impairments are well known to be present and 
stable in the first and chronic phases of psychotic disorders, it has been suggested 
that subtler cognitive alterations might be present also in prodromal phases of psy-
chosis, that is, in individuals “at risk” or “ultra-high risk” [9]. The ultra-high risk 
status is characterized by alterations of perception, thought and language. Some 
individuals might occasionally experience brief psychotic episodes different from 
those experienced by full-blown psychosis patients. An individual generally defined 
as “at risk” is also characterized by attenuated positive symptomatology, genetic 
vulnerabilities, specific personality traits and possibly a decline in social function-
ing. The rate of transition from the state of risk to overt psychosis ranges approxi-
mately from 30 to 35% within a follow-up period of 1–3 years [9].

When it comes to neurocognitive and social impairments, Fusar-Poli and other 
authors have previously suggested that cognitive deficits are prominent in individu-
als at ultra-high risk for psychosis, and, more importantly, these deficits have been 
linked to severe functional impairments [77–79].

Having previously shown the beneficial effects of cognitive-enhancing programs 
on both chronic- and early-phase patients, it could be speculated that cognitive 
remediation might also exert an enhancing effect on individuals in the prodromal 
stage of psychosis due to possible ongoing neuroplastic processes [80]. As such, in 
this section we will review evidence about the potential beneficial effects of 
cognitive- enhancing intervention on individuals at risk of developing psychosis.

In one of the first studies conducted by Rauchensteiner and colleagues, a group 
of ultra-high-risk individuals underwent a cognitive-enhancing training for a total of 
ten sessions showing an improvement in long-term memory and attention [81]. 
Although in this specific study the control group was composed of chronic patients 
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and the sample was relatively small (10 patients), these results were in part repli-
cated by future studies. For example, in two studies conducted in 2014 and 2016, 
patients at risk of developing psychosis underwent a computerized cognitive reme-
diation program and were found to significantly improve on visual, processing 
speed and verbal memory tasks compared to control groups [82, 83].

Moreover, other studies conducted with a similar approach found that cognitive- 
enhancing programs exerted a beneficial effect on the cognition of individuals at 
risk that were found to perform significantly better on executive functioning, rea-
soning, social cognition and processing speed neuropsychological tests after the 
interventions [84–86]. Notably, one study found that the rate of progression to a 
full-blown psychosis was significantly lower in the experimental group (3.2% vs 
16.9%) of individuals at risk that were randomized to an integrated psychological 
intervention including cognitive remediation [87]. These results have been partially 
confirmed by reviews suggesting that cognitive-enhancing interventions signifi-
cantly improve cognition in ultra-high-risk individuals specifically acting on verbal 
memory, attention, processing speed and social functioning [9, 62, 88].

Lastly, a systematic review and meta-analysis conducted by Devoe and col-
leagues found no beneficial effects of cognitive-enhancing programs on social func-
tioning of youth at risk of developing psychosis [89]. However, it is important to 
specify that the aim of this meta-analysis was not to evaluate the effects of cognitive 
remediation programs on cognition as a whole but only on social functioning. The 
lack of any significant effect might be due to the young age of individuals included 
in the studies or to the fact that none of the studies included any social skills training 
(e.g. social skills training) in addition to the standard computer-based training. In 
fact, it has been previously demonstrated that a combined intervention of cognitive 
remediation and social skills training exerts greater beneficial effects on patients’ 
social cognition [54].

To conclude, cognitive-enhancing interventions such as cognitive remediation or 
integrated psychological approaches appeared to improve cognition and functional 
outcome (e.g. occupational measures) of ultra-high-risk patients acting specifically 
on key cognitive domains such as verbal memory, executive, functioning and pro-
cessing speed (see Table 12.3). However, only a paucity of studies found a positive 
effect on clinical symptomatology or social cognition, and, considering the negative 
findings of a recent meta-analysis [89], it could be theorized that cognitive- 
enhancing programs alone do not exert significant beneficial improvements on these 
two variables unless coupled with specific interventions (e.g. social skills training) 
as suggested by previous studies. Interestingly, if replicated, the results of the study 
conducted by Bechdolf indicated that cognitive remediation programs significantly 
reduced the rate of progression to a full-blown psychosis in patients at risk [87]. 
This finding is especially important as future studies integrating psychological, neu-
ropsychological and rehabilitative programs could be used as a preventive interven-
tion to avoid escalation from a state of risk to a full-blown major mental disorder.
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Table 12.3 Studies, reviews and meta-analyses investigating the effects of cognitive-enhancing 
programs on individuals at risk of developing psychosis discussed in this chapter

Authors Type of study Sample size Results
Rauchensteiner 
et al. [81]

Longitudinal 10 UHR 
individuals

Ten individuals at risk of developing 
psychosis underwent a computerized 
training for a total of ten sessions; results 
showed a significant improvement of 
long-term memory and attention

Bechdolf et al. 
[87]

Longitudinal 128 UHR 
individuals

UHR individuals were randomized to either 
TAU or an integrated psychological 
intervention including cognitive 
remediation; results showed that the rate of 
progression to psychosis was significantly 
lower in the experimental group (3.2% vs 
16.9%)

Urben et al. 
[84]

Longitudinal 32 
individuals 
at risk

Individuals at risk of developing psychosis 
were either randomized to a cognitive- 
enhancing program or to a control therapy 
for 8 weeks. When compared with the 
control group, individuals at risk of 
developing psychosis exhibited a significant 
improvement in executive functioning, 
reasoning abilities and symptomatology

Zaytseva et al. 
[9]

Review ns Despite the paucity of studies, the authors 
suggested that cognitive-enhancing 
interventions might improve the verbal 
memory and social skills and reduce the rate 
of transition to psychosis in UHR 
individuals

Hooker et al. 
[82]

Longitudinal 12 UHR individuals underwent 8 weeks of 
computerized cognitive-enhancing 
intervention and showed a significant 
improvement in visual and processing speed 
and verbal memory

Piskulic et al. 
[85]

Longitudinal 32 UHR 
individuals

UHR participants were randomized to a 
computerized control condition or to a 
computerized cognitive remediation 
intervention for 40 h; after the intervention, 
the experimental group performed 
significantly better in social cognition and 
processing speed tasks

Loewy et al. 
[83]

Longitudinal 83 UHR 
individuals

UHR participants were randomized to a 
computerized control condition or to a 
computerized cognitive remediation 
intervention for 40 h; after the intervention, 
the experimental group performed 
significantly better in a verbal memory task

(continued)
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12.6  Conclusions

To conclude, it appears that cognitive remediation and similar approaches exert a 
beneficial effect and on several cognitive functions in patients suffering from schizo-
phrenia, related psychotic disorders or major psychiatric conditions (i.e. major 
depression). Average effect sizes range from 0.30 to 0.38 indicating a modest effect 
of these interventions on working and verbal memory, processing speed and execu-
tive functioning. These effects also manifest when examining meta-analysis includ-
ing other major psychiatric conditions such as depression or schizo-affective 
disorders. Cognitive-enhancing programs can also be effective on high-risk or 
early- phase patients improving cognition and functional outcomes as seen in chronic 
patients. Possibly, it could be speculated that the early the intervention, the better 
and more durable would be the outcome as suggested by a recent study by our group 
[1]. However, cognitive-enhancing interventions alone do not seem to improve 
social cognition in most meta-analyses and systematic reviews. As such, current 
literature suggests the use of an integrative approach combining cognitive remedia-
tion and other interventions [54].

The beneficial effects associated with cognitive-enhancing programs are thought 
to arise from brain neuroplasticity as found by some studies [90]. For example, 
Wykes et al. evaluated the effects of cognitive remediation on the brain showing that 
improvements in cognition were associated with increased activations in the 

Table 12.3 (continued)

Authors Type of study Sample size Results
Choi et al. [86] Longitudinal 62 UHR 

individuals
Participants were randomized to a cognitive 
remediation intervention or to a control 
condition for 30 h; after the intervention, 
the experimental group performed 
significantly better in a processing speed 
task

Glenthøj et al. 
[88]

Review 327 UHR 
individuals 
(6 studies)

The authors conducted a systematic review 
and found that, despite paucity of studies, in 
83% of the studies, cognitive-enhancing 
interventions improved cognition in UHR 
individuals exerting beneficial effects on 
verbal memory, attention, processing speed 
and social functioning

Devoe et al. 
[89]

Review and 
meta-analysis

1513 
individuals 
at risk (19 
studies)

The authors conducted a systematic review 
and meta-analysis including a total of 1513 
individuals at risk of developing psychosis 
who underwent cognitive-enhancing 
interventions. The results indicated that, 
overall, no treatment significantly improved 
social functioning in youth at risk of 
developing psychosis

ns not specified, TAU treatment as usual, UHR ultra-high risk
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cortico- frontal regions, frequently associated with working memory. Recent ran-
domized trials also confirmed these early findings showing that these interventions 
are associated with greater grey matter volumes and changes of the brain’s activity 
in the prefrontal, thalamic and hippocampal regions [91, 92]. Finally, a recent 
review by our group suggested that cognitive remediation induces structural and 
functional brain changes even in the early phases of schizophrenia. These grey mat-
ter changes are localized in the hippocampus, parahippocampus, amygdala and tha-
lamic regions [1]. As previously mentioned, recent studies suggest that cognitive 
interventions exert a beneficial effect on both white/grey matter structures and brain 
functioning leading to white and grey matter changes localized in prefrontal, pari-
etal and limbic areas and to the normalization of several brain networks including 
the default and central executive networks [31, 32]. Overall, these results are not 
entirely surprising considering that the prefrontal network is considered a key region 
involved in working memory, reasoning and behaviour control and regulation that 
are disrupted by many psychiatric conditions ranging from psychosis to anxiety or 
post-traumatic stress disorder [18, 57]. The hippocampus is involved not only in 
memory processes but also in social cognition, and thalamic regions are frequently 
found disrupted in schizophrenia and psychotic disorders [93–95]. Parietal net-
works are involved in several cognitive and theory-of-mind processes, and limbic 
areas are frequently disrupted in affective psychiatric conditions [96, 97].

Having suggested the beneficial effects of cognitive remediation and enhancing 
programs on severe psychiatric conditions, future studies are warranted exploring 
the specific effects of combined interventions taking into consideration different 
strategies, clinical approaches and perspectives as current literature suggests that 
integrative approaches produce greater, more durable and generalizable improve-
ments [54]. Furthermore, future longitudinal and controlled studies should precisely 
quantify and evaluate the impact of nonspecific factors (e.g. the therapist’s role) 
which have been shown to affect and moderate the outcome of the intervention [27]. 
In fact, these have been poorly investigated but once understood may lead to the 
development of more effective interventions.
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13Targeting Metabolic Abnormalities 
in Mental Health Prevention Strategies

Simone Schimmenti, Francesca Maria Camilla Maselli, 
and Sarah Tosato

People affected by severe mental disorders (SMI) as schizophrenia (SCZ), bipolar 
disorder (BD), and major depressive disorder (MDD) experience a two to three 
times higher mortality rate and have a life expectancy shortened of 10–20 years rate 
compared to the general population [1–3]. The excess mortality observed in SMI is 
due to physical comorbidities, predominantly cardiovascular diseases (CVD) and 
type 2 diabetes (T2D) [4, 5]. Specifically, CVD rate is of 11.8%, 8.4%, and 11.7% 
in SCZ, BD, and MDD, respectively, with only SCZ found significantly associated 
with the risk of developing coronary heart disease (OR 1.52), cerebrovascular dis-
ease (OR 2.05), and congestive heart failure (OR 1.60) [5]. In MDD, a higher risk 
of stroke (HR 2.04), congestive heart failure (HR 2.02), and coronary heart disease 
(HR 1.63) has been found compared to the general population [4, 5].

The scandal of “the avoidable mortality” in SMI [6] has made necessary the 
identification of those patients at high risk of developing physical comorbidities, 
and it is a clinical imperative [7]. In order to help clinicians to identify these patients, 
the concept of metabolic syndrome (MetS) may be useful [8]. MetS is a cluster of 
risk factors consisting of at least three of the following: central obesity, high blood 
pressure, low high-density lipoprotein cholesterol (HDL-C), elevated triglycerides, 
and hyperglycemia [9]. These factors significantly increase the risk of CVD, T2D, 
and all-cause mortality [10].
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13.1  Metabolic Abnormalities in Psychosis (SCZ and BD)

MetS is highly prevalent in patients with chronic SCZ and BD compared to the 
general population, with pooled prevalence of 31.7% and 33.4%, respectively 
[11]. They have almost double probability to develop MetS compared to controls, 
with body max index (BMI) and age being predictors of MetS [12]. Traditionally, 
the association between cardio-metabolic abnormalities and psychosis has been 
attributed to the secondary effects of antipsychotics (APs) [11] or to unhealthy 
diet or sedentary lifestyle associated with negative symptoms [13]. Interestingly, 
in the first episode of psychosis (FEP), the overall prevalence rate of MetS and 
diabetes is 9.8% and 2.1% in drug-naïve patients and 9.9% and 1.3% in medicated 
ones [14]. Thus, MetS has the same prevalence in FEP patients than in the general 
population [8].

Waist size, blood pressure, and smoking have been found to be significantly 
lower in drug-naïve FEP patients compared with those under medication [8], while 
no differences were found in prevalence of hypertriglyceridemia and HDL-C levels 
[15]; smoking appears to be elevated early after diagnosis [8, 16]. Indeed, all meta-
bolic components and risk factors are significantly lower in both drug-naïve and 
medicated FEP patients when compared to those affected by chronic SCZ [8].

A recent meta-review highlights impaired glucose metabolism in drug-naïve 
FEP patients at the onset compared to controls [17]. Specifically, drug-naïve non- 
affective FEP patients have higher fasting insulin and insulin resistance levels, while 
2-h oral glucose tolerance test (OGTT) results were found to be higher in both affec-
tive and non-affective psychosis, compared to controls [18]. Moreover, higher levels 
of insulin and lower levels of leptin have been found in drug-naïve FEP patients 
compared to controls and suggest that environmental factors (e.g., unhealthy life-
style and diet) could explain this association [19].

Total (TC) and LDL cholesterol levels (C-LDL) seem decreased in FEP patients 
compared to controls, indicating that the hypercholesterolemia found in chronic 
patients is secondary to unhealthy lifestyle, environmental and genetic factors, and 
antipsychotics treatment, representing a modifiable risk factor [20]. In contrast, tri-
glycerides are elevated in FEP probably reflecting early glucose dysregulation [20] 
and insulin resistance [18]. Hypertriglyceridemia is a feature of T2D, conferring 
about a twofold excess risk for coronary heart disease, stroke, and deaths attributed 
to other vascular causes [21].

The pooled T2D prevalence is 2.9%, 4.0%, 13.1%, and 9.2% among people with 
antipsychotic-naïve FEP, FEP, chronic SCZ, and BD, respectively; it is higher in 
North America (12.5%) than in Europe (7.7%) and in women than in men 
(RR = 1.43) [22]. The relative risk (RR) of T2D is 2.04 and 1.89 in SCZ and BD, 
compared to controls [22].

Moreover, obesity and insulin resistance have been associated with non- alcoholic 
fatty liver disease (NAFLD) that can evolve into non-alcoholic steatohepatitis 
(NASH), which may lead to liver cirrhosis or hepatocellular carcinoma [23]. 
Although NAFLD is considered a component of MetS, it has been shown that its 
presence may itself constitute an independent cardiovascular risk factor [24]. 
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Because of the relationship between cardio-metabolic risk and NAFLD, early detec-
tion of NAFLD in clinical practice could be useful in prevention [25].

Finally, young people at ultra-high risk for psychosis (UHR) have increased rates 
of cardio-metabolic risk factors when compared with controls: they have lower lev-
els of physical activity and higher rates of smoking (33%, pooled OR 2.3) and 
alcohol abuse, while no differences are found for BMI or blood pressure [26]. Thus, 
UHR people display cardio-metabolic risk factors which are largely modifiable and, 
therefore, a possible target for early intervention [26].

Other relevant metabolic abnormalities in FEP are hyperprolactinemia (HPRL) 
and an increased risk for osteoporosis [27].

HPRL can occur in about one-third of antipsychotic-naïve FEP patients [28] and 
in nearly three-fourths of the patients treated with first-generation antipsychotics 
(FGAs) [29].

Finally, over half of people with SCZ have a low bone mineral density (BMD) 
equating to an almost threefold increased risk compared to the general population 
[30]. An increased prevalence of osteoporosis was found in patients with SCZ aged 
50 or older compared to healthy age-matched controls, and women have twofold 
higher evidence of osteopenia or osteoporosis compared with men [31]. People with 
SCZ have also a longer recovery time in case of hip fracture, compared with con-
trols, and they are at a greater risk of adverse events such as postoperative infection 
and renal failure [32]. Risk factors related to patients’ lifestyle (e.g., smoking, sed-
entariness, alcohol abuse, vitamin D deficiency, diabetes) as well as use of antipsy-
chotics are likely to be involved [33].

Taken together, these data show that cardio-metabolic alterations are present at 
the onset of psychosis, are probably related to the disease, interact with each other, 
and worsen with antipsychotics, especially if they are administered for a long time 
[34]. Indeed, people with psychosis are more likely than the general population to 
have unhealthy lifestyle behaviors, such as being sedentary [35], smoking [16], and 
having diets rich in saturated fats while low in fruit and vegetables [36]. These 
unhealthy lifestyle behaviors could contribute to the worsening of cardio-metabolic 
alterations.

13.1.1  Pathophysiology

In recent years, the hypothesis that psychosis involves multiple systems at onset has 
emerged [37] (Fig. 13.1). In fact, dysfunctions in cardio-metabolic [20], immune 
[38], and hypothalamic-pituitary-adrenal (HPA) systems have been observed at the 
onset [39]. A recent meta-review confirmed these data, also reporting brain structure 
and neurophysiology aberrations [37]. Immune abnormalities are those most sup-
ported ones both in antipsychotic-naive and FEP patients [37].

Blood cortisol level is significantly increased in FEP individuals compared to 
controls [40]. Increased levels of pro-inflammatory cytokines have been demon-
strated in drug-naïve FEP [38] and could cause insulin-like growth factor-1 (IGF-1) 
resistance and high concentrations of IGF-1, insulin, and C-peptide independently 
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of the glucose metabolism and cortisol serum levels. These findings may suggest the 
presence of insulin resistance in psychosis [41]. These data are in line with analysis 
of downstream serine-threonine kinases of GSK3β (AKT, mTOR, p70S6K) which 
revealed lower phosphorylation protein ratios in drug-naive FEP patients, support-
ing the hypothesis of neuronal insulin resistance which could partially reflect a 
reduced downstream signal transduction of GABA-R or NMDA-R, D2-R hyperac-
tivity, lower BDNF level, or low-grade inflammation [42].

Other line of evidence suggests specific immune and metabolic signature in FEP: 
there are reports of an increase of MIP-1b/CCL4, VEGF, IL-6, and PAI-1 in patients 
compared to controls, while IL-17, ghrelin, glucagon, and GLP-1 have been found 
decreased [43]. Among these parameters, MIP-1b/CCL4 serum level appears to be 
the marker that best characterizes FEP. Since MIP-1b/CCL4 is a chemokine linked 

PSYCHOSIS

MDD

Cortisol 

Insulin ghrelin glucagon GLP-1

Only in FEP: total cholesterol  LDL cholesterol  triglycerides

MIP-1b/CCL4 , VEGF , IL6 , PAI-1 , IL17 

Leptin 

Prolactin 

Cortisol: awakening response, diurnal curve

HDL cholesterol LDL cholesterol triglycerides 

Insulin resistance 
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TNF- CCL-2 IL : 6, 10, 12, 13, 18

Fig. 13.1 Serum abnormalities in psychosis and major depressive disorders. ↑ increased/
increases, ↓ decreased/decreases, GLP-1 glucagon-like peptide 1, LDL low-density lipoprotein, 
FEP first episode of psychosis, MPI-1b/CCL4 MPI-1b chemokine (C-C motif) ligand 4, VEGF 
vascular endothelial growth factor, IL interleukin, PAI-1 plasminogen activator inhibitor-1, MDD 
major depressive disorder, HDL high-density lipoprotein, TNF-α tumor necrosis factor-α, CCL-2 
chemokine (C-C motif) ligand 2
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to neuro-inflammatory processes, it may contribute to the pathogenesis of psychosis 
[44]. A potential correlation of FEP polygenic risk score [45] with the CCL4 and 
ghrelin serum concentration was observed, supporting the idea that a genetic liabil-
ity to inflammatory and metabolic alterations characterizes psychosis onset [46].

Regarding the environmental risk factors of psychosis, it has been demonstrated 
that FEP patients with a history of childhood trauma (CT) show higher C-peptide 
and insulin serum concentrations than those without CT, pointing out that hyperin-
sulinemia could be also the result of environmental exposure [47]. Specifically, 
patients who had experienced childhood sexual abuse had a higher BMI and 
C-reactive protein (CRP) compared not only to controls but also to the those without 
childhood sexual abuse [48]. It is plausible that CT could lead to the development 
of glucose metabolism dysfunction through HPA axis and the increment of CRP 
[49], facilitating the progression to TD2 and MetS [50].

Finally, a very important issue to take into account is the regular cannabis use 
present in one-third of FEP patients [51] that might be crucial in FEP-related meta-
bolic abnormalities. Patients treated with antipsychotics who do not use cannabis 
show higher serum levels of glucose and triglycerides, lower C-HDL level, and an 
elevated waist circumference, while cannabis users show no significant changes in 
metabolic parameters after 1 year of medications [52]. It may be that chronic can-
nabis use directly suppresses appetite [53], although dietary neglect [54], polysub-
stance use and smoking [55], and the composition of cannabis [56] could also 
contribute to these findings. Finally, cannabis consumption may likewise produce a 
protective effect against liver steatosis in FEP treated patients, probably through the 
modulation of antipsychotic-induced weight gain [57].

13.1.2  Antipsychotic Treatment

APs play a remarkable role in metabolic abnormalities in FEP, chronic SCZ, and 
BD [58]. It has been found that after 3 years of APs, 25.1% of FEP individuals show 
an increase of more than 7% of BMI, increased triglyceride and decreased HDL-C 
levels, hypertension, increased waist circumference, hyperinsulinemia, and a higher 
prevalence of MetS [59].

There are marked differences between APs in terms of effects on metabolic 
parameters (weight, BMI, total cholesterol, C-LDL, triglycerides, and glucose 
serum levels) in a median treatment duration of 6 weeks: olanzapine and clozapine 
exhibit the worst profiles, while aripiprazole, brexpiprazole, cariprazine, lurasidone, 
and ziprasidone show the most benign profiles [60]. Specifically, a weight gain ≥7% 
compared to baseline was significantly more likely with olanzapine (RR = 3.31) and 
risperidone (RR = 1.61) than haloperidol and with second-generation antipsychotics 
(SGAs) than FGAs (RR = 1.45) after 6 months [61]. Interestingly, SGA-FGA effect 
size differences for weight and lipid outcomes declined with longer follow-up 
(≥6 months), suggesting that non-medication effects, such as unhealthy lifestyle, 
the underlying illness, environment, and genetic factors, play a role [62]. Increased 
baseline weight, male sex, and non-white ethnicity are predictors of susceptibility to 
AP-induced metabolic change [60].
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Antipsychotic-naïve or FEP patients are more vulnerable to weight gain when 
they start treatment [63]. Generally, weight gain is rapid; then, it slows gradually 
and often reaches a plateau within 1 year [64]: the first year of AP treatment is a 
critical period for weight gain and metabolic abnormalities [65], as initial rapid 
weight gain is a good indicator for long-term obesity [64].

The weight gain risk increases about two times in FEP patients treated with APs 
compared with placebo, and it is associated with duration of treatment [66]. Except 
perhaps for ziprasidone, most APs are associated with weight gain and BMI 
increase. More specifically, over the course of 1 year, increase in BMI ≥1 unit 
occurs with a higher frequency in olanzapine-treated FEP patients compared to 
those treated with quetiapine or risperidone [67]. An early indicator of an increased 
risk of weight gain at 1 year during olanzapine therapy may be ≥7% weight gain 
during the first 6 weeks of treatment [68]. There are marked individual variations in 
weight gain, independently of prescribed AP [69], and this suggests that genetic 
factors play a role [70]. Specifically, it has been found an association between 
antipsychotic- induced weight gain [71] and single-nucleotide polymorphisms 
(SNPs) in HTR2C, the most studied serotonin receptor gene, in FEP patients [61, 
72], but not in chronic ones [73].

The mean time to the development of MetS is nearly 12 weeks, and after 1 year 
of treatment, MetS rate is three times higher compared to baseline and occurs more 
frequently with olanzapine [67].

The prevalence of diabetes increases rapidly after starting AP [74], and higher 
AP doses are associated with a higher risk of TD2 [75]. The risk to develop TD2 is 
higher in FEP patients treated with olanzapine (HR 1.41) and with FGAs (HR 1.60) 
compared with drug-naïve ones; during longer-term treatment, TD2 risk appears 
associated with FGAs (OR 1.45), olanzapine (OR 1.57), and clozapine (OR 2.31) 
[76]. The cumulative risk for TD2 appears to be higher in adolescents and young 
adults using AP for many different psychiatric disorders when compared with 
healthy controls (OR 2.58) and with controls affected by psychiatric disorders not 
treated with AP (OR 2.09) [77]. In addition, TD2 risk is higher in male sex [77].

Finally, olanzapine treatment is associated with higher insulin resistance levels 
than aripiprazole, ziprasidone, or risperidone [76]. For these reasons, olanzapine 
should be avoided in FEP [78].

A recent meta-review has investigated metabolic abnormalities in children and 
adolescents affected by psychiatric disorders treated with APs, finding that lurasi-
done has the safest profile and olanzapine the worst [79].

Regarding HPRL, it has been established that SGAs cause a minor elevation of 
the PRL plasma levels than the FGAs [80]. The notable exceptions in this regard are 
amisulpride, risperidone, and paliperidone [81]. Amisulpride is one of the most pro-
nounced “PRL-raising” AP [58], independently of dosage and duration of adminis-
tration [82], followed by risperidone and its metabolite paliperidone [83]. On the 
contrary, aripiprazole, cariprazine, quetiapine, and brexpiprazole have the most 
favorable profile with respect to PRL elevation toward placebo [58], and aripipra-
zole at low dose in combination with risperidone or olanzapine significantly reduces 
the PRL levels induced by these APs [84] probably for its D2R partial agonism [85].

S. Schimmenti et al.



231

Identifying carriers of the relevant genetic risk factors leading to the greatest 
increases in PRL levels after AP treatment may help to guide AP choices in FEP 
patients to avoid adverse effects such as sexual dysfunction and osteoporosis, which 
are among the most burdensome for patients with psychotic disorders and can com-
promise the adherence to treatment [86]. To this regard, pharmacogenetic studies 
have been conducted in FEP patients, showing polymorphisms in NTRK2, DRD2, 
and ACE genes associated with PRL concentration [87].

Compared with SGAs, a higher fracture risk, in particular of the hip, was found 
for FGAs in some studies [88, 89], possibly due to extrapyramidal symptoms caus-
ing gait disturbances and impairing balance, which are risk factors for falls in older 
adults [90]. However, other studies found no differences between FGAs and SGAs 
[91]. No significant differences in BMD between FEP patients and controls before 
treatment have been found [92]. On the contrary, after 12  months of APs, the 
decrease in BMD correlated with longer duration of treatment with FGAs, rather 
than with PRL levels, suggesting that the duration of HPRL may have a greater 
impact than PRL levels themselves [92].

In conclusion, the choice of AP should be made on an individual basis, consider-
ing the clinical circumstances and preferences of patients [60], taking into account 
that weight gain and HPRL negatively affect adherence rates, especially in younger 
patients [93] (Fig. 13.2).

13.2  Metabolic Abnormalities in MDD

Patients suffering from MDD are subject to socioeconomic and lifestyle conditions 
that may influence the development of CVD and MetS [94]. These include poor 
receipt of physical health care [95], reduced compliance with medical recommenda-
tions [96], and adverse medication treatment effects [34], along with modifiable risk 
factors, such as smoking and physical inactivity [35]. Among medications, APs are 
the main contributors to increase of MetS risk in MDD compared to controls [7]. A 
higher BMI is significantly related with lower education, no tobacco use, and male 
sex [97]. An umbrella review of meta-analyses of cohort studies and randomized 
controlled trials found that the only risk factor with convincing evidence for obesity 
in adults is depression [98].

Compared with age- and gender-matched controls, nearly 30% of depressed 
patients are affected by MetS (RR 1.57), and they also have a heightened risk of 
hyperglycemia and hypertriglyceridemia [7, 11].

There is a bidirectional relationship between obesity and depression, where the 
direction depression leading to obesity is stronger than the reverse direction [99]. 
Adults who were depressed at baseline demonstrated a 37% increase in risk of obe-
sity at follow-up compared with adults who did not experience depression [99]. 
Conversely, obese adults had an 18% increase in the risk of being depressed over a 
long-term follow-up [99].

The relationship between MDD and T2D appears also bidirectional [100]. T2D 
is more common in people with MDD than in age- and gender-matched controls 
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(RR 1.36), whereas there is modest evidence that diabetes is a risk factor for MDD 
[22, 101]. Treatment duration, antidepressant, and lithium use were significant 
mediators of T2D prevalence in this population [22].

MDD affects up to 20–25% of adults with T2D [100] and is associated with a 
nearly twofold risk of all-cause mortality [102]. When combined, depression and 
diabetes exert an additive effect on all-cause mortality compared with controls with-
out diabetes or MDD (HR 4.59) [103]. Besides, MDD increases the risk of adverse 
glycemic control: thus, through earlier identification and treatment of long-standing 
depression, the risk for health complications may be reduced [104].

Depression is prospectively associated with a significant increase in the risk of 
fracture and bone loss [105]. Hypercortisolemia appears to have a role in decreased 
bone formation [106]. Higher levels of inflammatory cytokines, such as IL-1β, IL-2, 
and IL-6, are linked to decreased BMD [107]. Many poor health behaviors associ-
ated with MDD, such as smoking, alcohol use, and decreased physical activity, have 
been found to impact bone metabolism [108]. Specifically, depression has been 
associated with 39% increase in fracture risk (RR = 1.39) [105]. Due to the high 
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prevalence of MDD and osteoporosis worldwide, the observed relationship has 
important implications for public health, especially with increased aging of the 
population worldwide; thus, prevention and treatment of depression might decrease 
the risk of osteoporotic fracture [105].

Several studies suggest that antidepressants, particularly SSRIs, are associated 
with decreased BMD and increased fracture risk (RR 1.72), especially in elderly 
[109]. The risk is higher during the early stages of treatment, reaching a peak within 
1 month for tricyclics and 8 months for SSRIs [110].

In summary, these data support the Canadian Network for Mood And Anxiety 
Treatments (CANMAT) recommendations stating that individuals with MDD, and 
in particular those taking APs, must be considered a vulnerable group that should be 
screened proactively for MetS and CVD risk factors [111]. Therefore, psychiatrists 
and other mental professionals should help individuals with MDD to improve their 
lifestyle, through smoking cessation, dietary measures, and exercise; if lifestyle 
interventions do not succeed, preferential use of lower-risk medication should be 
considered [112].

13.2.1  Pathophysiology

People suffering from MDD have been shown to be at an increased risk for MetS 
and T2D [7]. Moreover, MetS comorbidity in mood disorders is associated with a 
more complex affective presentation, lower probability of recovery, more frequent 
episodes, and suicide attempts [113].

The biological association between MDD and T2D is hypothesized to be due to 
a dysregulated HPA axis, a shift in sympathetic nervous system tone toward 
enhanced sympathetic activity, and a proinflammatory state [114]. Depression is 
associated with a blunted cortisol awakening response and flattening of the diurnal 
cortisol curve, which is also associated with insulin resistance and T2D [115]. In 
particular, in melancholic depression hypercortisolemic condition was found, 
increasing food intake and obesity [116] according to other studies showing that a 
relatively hyperactive HPA axis leads to melancholy and that a hypoactive stress 
response leads to atypical depression [117].

Multiple interacting pathways contribute to the comorbidity between MDD and 
MetS, such as increased levels of pro-inflammatory cytokines and acute-phase pro-
teins, increased lipid peroxidation and oxidized C-LDL, hypernitrosylation, low-
ered levels of antioxidants, increased atherogenic index of plasma, and reduced 
levels of C-HDL [118]. Thus, mood disorders are associated with increased athero-
genicity, but not with insulin resistance [119].

Patients during acute depressive episodes have higher activity levels of antioxi-
dant enzymes, such as superoxide dismutase and catalase, compared to controls 
[120]. Immune-oxidative (IO) and nitrosative stress (NS) pathways are activated in 
people with a sedentary lifestyle, possibly increasing the risk to develop MDD 
[121]. Oxidative processes, occurring in MetS and MDD, may modify C-LDL and 
phospholipids leading to a higher risk for atherosclerosis and myocardial infarction 
[122]. The formation of oxidized LDL and oxidized phospholipids may 
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consequently activate the toll-like receptor 4 (TLR4) complex, a phenomenon 
described as the TLR radical cycle which may cause chronic inflammation and 
especially chronic IO and NS, which may further aggravate the immune patho-
physiology of mood disorders and MetS [123].

Circulating levels of leptin and TNF-α are elevated both in obesity and MDD 
[124]. Raised levels of leptin can lead to its resistance, which is evident in MDD 
with atypical features [125]. By contrast, adiponectin levels, which have anti- 
inflammatory effect, may be reduced in obesity and MDD [126]. However, contro-
versial findings are reported on this topic in literature: a recent meta-review found 
no differences in leptin levels in MDD toward healthy controls, apart from subgroup 
samples with BMI ≥ 25 or age ≥ 40, in which leptin was found increased [127]. In 
addition, depressed patients with BMI ≥ 25 had lower adiponectin levels compared 
to controls [127], playing a key role in obesity-related diseases, such as T2D.

Besides the well-known leptin and ghrelin, other biomarkers such as orexin and 
nesfatin-1 seem to be involved in neurovegetative changes, like sleep and appetite 
regulation [128]. Sleep disturbance appears a stronger mediator of the relationship 
between MDD and obesity, compared to stress eating [129]. It is thought that the 
presence of increased leptin concentrations, despite decreased food intake, could 
contribute to appetite loss, which is a symptom of typical MDD; on the contrary, in 
atypical depression higher leptin levels would lead to increased fat body mass [128].

Adiposity-driven inflammation, smoking, and unhealthy lifestyle may contribute 
to the immune activation in MDD and thus to its relationship with MetS [130]. 
Levels of IL-6, TNF-α, IL-10, CCL-2, IL-13, IL-18, and IL-12 are significantly 
elevated in individuals with MDD compared to controls [131].

Regarding genetics, it has been shown that depression enhances the effect of 
FTO polymorphism on BMI: on average, subjects with MDD carrying the risk allele 
have a 2.2% higher BMI for each risk allele compared with controls [132]. In addi-
tion, cardio-metabolic disease risk genes, associated with mood disorders, have 
been identified [133]. These risk genes are more than 20 potential pleiotropic genes, 
and they are implicated in significant pathways: corticotrophin-releasing hormone, 
AMPK, cAMP-mediated or G-protein coupled receptor, axonal guidance, serotonin 
or dopamine receptors, circadian rhythm, and leptin signaling [133].

Regarding environmental factors, childhood sexual abuse has been associated 
with MDD (OR 2.7) and obesity (OR 1.4) in adulthood [134], as previously sug-
gested [135]. Depressed patients with a history of CT show significant elevation in 
inflammation markers (hsRCP) and are more likely to smoke than those only 
depressed [136]. Therefore, individuals with CT and MDD are at a greater risk of 
CVD compared with depressed-only ones [136].

13.2.2  Role of Antidepressants

Antidepressants (ADs) may also be associated with weight gain [137], due to their 
affinity to H1, M1, and 5-HT2C receptors [138].

AD use is greater in patients with comorbidity, particularly with diagnoses of 
stroke and diabetes, and co-prescriptions of APs, than in those without [139]. The 
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rate ratio (RR) for weight increase according to AD use is 1.21, indicating that a 
risk of ≥5% weight gain is 21% higher during AD treatment than during other 
times [139]. Participants with >1 year of treatment showed an increased risk of 
weight gain that was maintained at 6 years: RRs were 1.46 at 2 years and 1.48 at 
3 years, and then declined, and from year 7 onward, there was no evidence for an 
increased risk of weight gain [139]. Thus, initiation of AD shows a strong tempo-
ral association with weight gain, which is greatest during the second and third 
years of treatment. During the second year of treatment, the risk of ≥5% weight 
gain is 46.3%, higher than in the general population (190). In addition, in people 
who were initially of normal weight, the RR for transition to overweight or obe-
sity was 1.29 [139].

Regarding ADs, amitriptyline, mirtazapine, and paroxetine have been found 
associated with the greatest risk of weight gain [140]. Interestingly, amitriptyline 
and mirtazapine were associated with weight gain over both acute (4–12 weeks) and 
maintenance periods (≥4  months), while paroxetine was associated with weight 
gain over the medium-long-term period [139]. In contrast, some weight loss occurs 
with fluoxetine and bupropion, although the effect of fluoxetine appears to be lim-
ited to the acute phase of treatment, differently from bupropion [139]. Other ADs 
have no transient or negligible effect on body weight in the short term; however, the 
effect of each AD may vary greatly depending on an individual’s characteristics and 
generally became more evident in the long term [139].

Interestingly, lower education status, lower BMI at the onset of AD use, and fam-
ily history of obesity are independent predictors of weight gain ≥7% compared to 
the baseline [141].

Noteworthy, an association between ADs and T2D (RR 1.27) has been found, 
although this finding is still inconclusive [142].

13.3  Treatment and Prevention

Since a range of psychiatric conditions (SCZ, BP, MDD, anxiety, and stress-
related disorders) are associated with increased cardio-metabolic disease risk [22] 
and lower physical fitness [11], the improvement of physical health is both an 
ethical and clinical priority [6, 143]. The European Psychiatric Association (EPA) 
stated that maintaining a healthy body weight and shape by healthy eating and 
regular physical activity is a key component in order to prevent and reduce the risk 
of developing physical comorbidities, including CVD, and to improve the overall 
health and well-being of patients [112]. Thus, it is of supreme importance to set 
up and implement strategies which can prevent and address the problem of physi-
cal comorbidity in mental disorders, and it is also crucial to raise the awareness of 
health professionals regarding these insidious and life-threatening conditions 
[144]. Two types of interventions can be implemented, pharmacological and non- 
pharmacological ones, and they can be applied to prevent the onset of cardio- 
metabolic diseases or to reduce their effects in patients who have already 
manifested some alterations.
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13.3.1  Non-pharmacological Interventions

In the general population, there is consistent evidence that physical activity (PA) 
and exercise can decrease the risk of developing cardio-metabolic diseases [145, 
146] and reduce inflammatory parameters, such as CRP, IL-6, and IL-8 [147, 148], 
which are commonly raised in SMI. Moreover, there is evidence that PA is equally 
effective as frontline pharmacological interventions, such as statins and beta- 
blockers, in preventing CVD mortality [149]. Conversely, high levels of sedentary 
behavior (SB), which are common in SMI [107], are independently associated with 
an increased risk of CVD, T2D, and premature mortality [150]. Thus, as increasing 
PA is a cornerstone of cardio-metabolic prevention in the general population, there 
is considerable empirical evidence that the same intervention may result useful in 
several psychiatric disorders. To date, it has been found that the majority of the 
lifestyle and behavioral interventions produces an increase in PA in SMI [151]. 
Particularly, it has been recently highlighted that the use of aerobic exercise of 
moderate- vigorous intensity at a frequency of two to three times a week, ideally 
supervised by qualified professionals and achieving 150  min of moderate-to- 
vigorous physical activity (MVPA) per week, could consistently reduce CVD risk 
markers in people with MDD and SCZ [152]. Moreover, the same PA program is 
also recommended for reducing the risk of MDD (including postnatal depression) 
[153]. Similar results seem to be also achieved with a combination of aerobic and 
resistance training [152]. In order to improve the efficacy of aerobic exercise, 
higher- intensity training, such as high-intensity interval training (HIIT), has been 
used in SMI people with cardio-metabolic risk factors and obesity finding that HIIT 
could significantly improve metabolic parameters, in particular waist circumfer-
ence, body mass, fasting glucose, HDL-C, and blood pressure [154]. Some studies 
have found that HIIT intervention has the potentiality to improve parameters of 
MetS (particularly BMI, body weight, waist circumference, and heart rate), although 
more research is needed to validate this preliminary data [155, 156].

The EPA guidelines on physical activity [157] state that evidence is sufficient to 
recommend PA as an effective first-line treatment option for moderate depression 
and as an adjunctive intervention for improving psychiatric symptoms, cognition, 
and cardiorespiratory fitness in SMI.

Although to date existing guidelines focus on PA in SCZ and MDD [158], only 
few interventions have been designed to address the problem of sedentary behavior, 
with ambiguities on their efficacy [151]. Current findings indicate that isolated exer-
cise interventions are unlikely to induce weight loss in SMI, while adding behav-
ioral interventions or nutritional therapy to exercise programs seems to be a 
promising approach to reduce body weight [155]. Particularly, the support of quali-
fied professionals who develop motivation results holds great importance in pro-
moting engagement and adherence to PA [159]. The nature of many mental diseases, 
in particular psychosis, may contribute to physical inactivity due to symptoms such 
as avolition, blunted affect, and social withdrawal, which could be overcome by 
implementing exercise routines with support, educational meetings, and motiva-
tional counseling [159, 160].
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Several studies have evaluated different behavioral interventions (BI) aimed 
at raising awareness toward healthy behaviors, informing patients about unhealthy 
lifestyle risk (e.g., smoking) and promoting healthy habits through psychoeduca-
tional interventions [161–163]. It has been found that lifestyle counseling is the 
most effective intervention for body weight and BMI followed by exercise, psy-
choeducation, and CBT in SCZ [164]. Several psychoeducational approaches 
have been developed, as far as the format (individual versus group) and the pro-
fessional characteristics of the staff performing the intervention (psychiatrists 
versus nurses versus psychologists) are concerned [161]. However, it is still 
unclear which setup leads to the best result [161]. Particularly, the individual 
format allows personal advice, to tailor the plan of intervention to the patient’s 
needs and increase motivation to change [161, 165]; on the other hand, the group 
format gives the possibility to share opinions and reciprocal support and to have 
imitative behavior [161, 166]. Nevertheless, when the intervention is provided by 
a multidisciplinary team, its impact on patients’ lifestyle behaviors is more effec-
tive compared to the ones led by nurses or psychologists alone [161]. Moreover, 
it has been suggested that medical personnel are important in setting a good 
example of a healthy lifestyle, which is fundamental for “modeling” the lifestyle 
of patients [160, 167].

Regarding nutritional therapy (NT), several studies have highlighted that caloric 
restrictions and healthy diet educational interventions developed by qualified pro-
fessionals could prevent and reduce weight gain in SMI [160]. Moreover, NT has 
shown beneficial effects on anthropometric measurements and biochemical vari-
ables among patients, with a significant decrease in BMI, body fat percentage, and 
waist circumference and a slightly improvement in metabolic profiles of fasting 
blood glucose, triglyceride, and HDL and LDL-C [168]. These beneficial effects 
have been shown to be achieved even in patients using SGAs such as clozapine and 
olanzapine, which are known to cause the most significant amount of weight gain 
and metabolic abnormalities, suggesting that the adverse effects of these medication 
could be mitigated adopting an adequate NT [160, 169]. However, in SCZ dietary 
interventions showed a small glucose level reduction and no effect on insulin [164]. 
Finally, given the paucity of studies, the data do not allow to determine which type 
of diet (e.g., Mediterranean diet, ketogenic diet) is the more valid to improve cardio- 
metabolic risk [170].

In conclusion, it can be stated that comprehensive weight and health manage-
ment programs, including PA, NT, and lifestyle psychoeducation, can be consid-
ered more effective than a single-mode approach in preventing and treating 
cardio- metabolic diseases in SMI [144, 155, 169, 171]. A critical issue is the 
optimal duration of the intervention. In literature, studies’ extent ranges from 
3 months to 1–2 years [161]. Although studies do not yet provide clear evidence 
concerning the optimum length of engagement in these programs [161, 171], 
experience in the general population suggests that lifestyle change needs to be 
permanent [172]. Thus, intervention programs should last at least 20 weeks and 
should provide follow- ups consisting of booster sessions for behavioral, NT, and 
PA control [171].
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13.3.2  Pharmacological Interventions

Psychotropic medications, particularly APs, TCA, and several SSRIs, can cause 
side effects, including weight gain and metabolic derangements that are often dif-
ficult to manage [173]. In this regard, several guidelines have been developed and 
provide recommendations regarding the monitoring and management for cardio- 
metabolic risk factors in psychosis [174]. The guidelines recommend several mea-
surements (e.g., weight, glucose, HbA1c, cholesterol/HDL ratio, blood pressure) 
before starting an antipsychotic and then at the intervals indicated. Tobacco smok-
ing should be inquired, and its cessation should be delivered as part of an overall 
smoking cessation program [174].

To manage the risk of weight gain and cardio-metabolic disorders associated to 
APs, some studies have shown that switching antipsychotics to relatively metabolic- 
neutral agents could lead to an improvement in patients’ cardio-metabolic parame-
ters, even if this option is not always feasible (e.g., treatment-resistant patients 
receiving clozapine) [175]. When non-pharmacological strategies alone are insuf-
ficient and switching is not suitable, using concomitant medications to counteract 
these adversities may be a rational option, although the data concerning this topic 
are still limited [173]. There is evidence supporting the use of concomitant metfor-
min to mitigate antipsychotic-induced weight gain and other metabolic adversities 
in SCZ [173, 176]. The use of adjunctive metformin has shown to have a positive 
effect on different parameters such as body weight, waist circumference, insulin 
resistance, and serum lipids [173, 176]. Similar but less significant results have also 
been found for topiramate, sibutramine, and reboxetine [173, 176]. Specifically, 
topiramate has been found effective in reduction of LDL-C and triglyceride levels, 
BMI, and weight in SCZ [164]. Pharmacological interventions have shown to be 
effective in patients affected by psychosis, and FEP patients may derive the most 
benefit [173]. In fact, FEP patients receiving metformin are less likely to experience 
clinically relevant weight gain in prevention trials and more likely to achieve clini-
cally relevant weight loss in treatment trials [173, 176]. Specifically, FEP individu-
als in early treatment lost three times the weight compared with older, more chronic 
patients [176]. However, given the paucity of studies and the possible onset of side 
effects related to medications such as metformin, the current evidence is too limited 
to support the regular clinical use of adjunctive pharmacological treatments, and 
healthy lifestyle and nutritional interventions should be preferred in the prevention 
and early treatment of cardio-metabolic alterations [176]. Finally, due to the 
increased morbidity and mortality among people with SCZ experiencing a fracture, 
there is a need to develop preventative interventions like more frequent monitoring 
of serum PRL levels and DEXA scan use in patients with SCZ at high risk of frac-
tures [30, 31]. Importantly, the relatively high prevalence of hypertension, diabetes, 
smoking, and dyslipidemia is in stark contrast to the lack of related treatment for 
medical comorbidities in the most patients [95, 177, 178] (Fig. 13.3).
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13.4  Conclusions

Evidence has demonstrated the efficacy of physical activity interventions on cardio- 
metabolic health and other outcomes as well as psychiatric symptoms in people 
with SMI [157, 179]. The guidelines have made available to clinicians the adequate 
tools to monitor metabolic parameters. Despite this and several editorials calling for 
action [180, 181], “lifestyle interventions” are still limitedly available in clinical 
routine care [182]. Thus, it is imperative to identify the barriers that make such 
interventions unavailable in clinical practice, educate professionals to implement 
them, and monitor their effects.
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14.1  Introduction

The diagnosis of psychiatric disorders is still based on a method available several 
hundreds of years ago, a clinical interview, associated with significant limitations in 
terms of accuracy and inter-rater reliability [1]. There has been therefore growing 
interest in the potential use of biological markers for diagnostic and prognostic pur-
poses [2]. In particular, brain imaging methods, such as structural MRI (sMRI), 
functional MRI (fMRI) and diffusion tensor imaging (DTI), have provided high- 
resolution information about the anatomy, the activity and the connections in 
the brain.

Structural MRI makes it possible to visualise volumetric abnormalities of both 
cortical and subcortical structures. Functional MRI employs changes in blood oxy-
genation to detect changes in brain activity and can be used either at rest or in com-
bination with various tasks aimed at activating specific brain circuits. DTI measures 
the diffusion of water molecules through tissues and is used to assess white matter 
integrity, often measuring fractional anisotropy (FA), which is an estimate of the net 
directionality of diffusion and that if decreased can reflect abnormalities in myelina-
tion and neural fibre density.
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These non-invasive techniques have provided a considerable deal of information 
about the brain-based abnormalities that underlie psychiatric disorders, both trans- 
diagnostically and for specific diagnoses [3, 4]. However, these promising findings 
have thus far brought limited progress in clinical practice. Brain imaging studies 
have been mostly useful for the characterisation of pathophysiological mechanisms 
at group level, because mass univariate analyses can only identify differences in 
terms of group means. For example, when comparing a group of patients with the 
disorder of interest to a group of healthy participants, univariate analyses can iden-
tify differences based on group but cannot inform diagnostic or prognostic reason-
ing for the single subject. However, imaging findings have been considered to hold 
significant promise for the development of objective measures, potentially even 
capable to contribute to the reshaping of nosological criteria and to address a num-
ber of diagnostic issues derived from subjectivity [5].

This is why the recent development of multivariate analysis methods, such as 
machine learning (ML), has sparked a great deal of interest. ML methods are in fact 
developments of artificial intelligence that can be used to identify complex patterns 
within data [6]. ML algorithms can be trained to learn a pattern and employ such 
knowledge to make predictions on new data. They hence offer the advantage of 
enabling statistical inferences to be made at the level of the individual and thus yield 
results with high translational potential in clinical practice. Over the past 20 years, 
they are increasingly being employed to attempt to discriminate individuals with a 
psychiatric disorder from healthy controls and most importantly with predictive 
purposes, for example, to identify individuals who will develop a psychiatric disor-
der among those who show a vulnerability to it [5]. In addition multivariate analysis 
methods are inherently sensitive to spatially distributed and subtle effects [7]; hence, 
they appear better suited for the identification of the neural correlates of psychiatric 
disorders, which are subtle and distributed rather than large abnormalities in a spe-
cific region of the brain.

One of the ML learning algorithms most frequently employed is support vector 
machine (SVM), a technique used for the classification of individual observations 
into distinct groups or classes, based on the detection of regularities in high- 
dimensional data [8]. SVM is a supervised multivariate classification method where 
‘supervised’ refers to the way in which the algorithm is trained [9]. The training 
phase in ML can in fact be developed employing one of two approaches: supervised 
and unsupervised. In the first case, the algorithm is being provided with group 
labels, so, for example, it is told which are the patients and which are the controls; 
hence, it learns to identify the characteristics that define each of the two pre- specified 
groups. Other approaches use unsupervised training, and in this case the algorithm 
aims to identify a structure in the data without being given pre-specified groups; 
hence, it can be employed to group individuals based on the fact that they share a 
similar structure without a priori given labels [10].

SVM treats each component of the image as a point in a high-dimensional space. 
To classify participants and discriminate between groups, the algorithm must define 
a decision boundary or ‘hyperplane’, which is a plane that splits a high-dimensional 
space. However many hyperplanes can correctly divide the data. SVM finds the 
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optimal one, in the sense that it is characterised by the largest distance between the 
closest data points, which are the most difficult to classify and are called support 
vectors [9]. Once the hyperplane is defined, new subjects are assigned to one group 
or the other based on their position relative to the hyperplane [9]. Hence, after the 
training phase comes the testing phase, where the performance of the classifier is 
assessed based on the proportion of correctly classified new participants [7].

Deep learning (DL) is another type of ML approach that is raising growing inter-
est due to its ability to learn more complex and abstract patterns of brain structure 
through consecutive nonlinear transformations [10]. The term ‘deep’ is used in con-
trast to the more ‘shallow’ approach used to extract patterns that characterises SVM.

This chapter will focus on the recent developments towards a translational use of 
brain imaging techniques. Rather than describing the neuroanatomy of brain abnor-
malities that characterise each of the examined disorders, it will thus focus on the 
use of ML techniques for clinical purposes.

In particular the chapter will introduce, where possible, psychiatric applications 
of machine learning that are focusing on a few main areas of clinical interest; it is to 
say where multivariate techniques have been used to contribute to answer clinically 
relevant questions.

The majority of studies have sought to discriminate between individuals already 
experiencing a specific disorder and healthy controls. This was mostly done in order 
to test the discriminatory potential at the individual level of ML algorithms, and this 
chapter will initially summarise efforts made in such direction.

To be useful, however, a clinical tool must provide information that is not already 
available [11]. Then this chapter will move to describe instances when machine 
learning algorithms have been used to address questions in one of the following 
areas of clinical utility:

 – First, the area of prediction of clinical outcomes in populations who already suf-
fer from an established disorder and prediction of treatment response

 – Second, the area of differential diagnosis between different disorders
 – Third, the area of disease risk assessment, when machine learning is employed 

to discriminate which individuals, within a risk group, will go on to develop the 
disorder of interest

The chapter then will consider the limitations encountered in the development 
and implementation of machine learning algorithms as clinical tools and why they 
may have not yet delivered despite the initial promise. Finally, it will offer a glimpse 
of hope, looking at future directions.

14.2  Psychosis

Schizophrenia (SZ) is characterised by abnormalities in brain structure [12, 13], 
function [14], connectivity [15] and neurotransmission [16]. However, when anal-
ysed at group level, these brain features show considerable overlap between patients 
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and HC [17], so they are valuable descriptors but can’t be used for diagnostic pur-
poses in individual patients. Multivariate pattern recognition approaches, on the 
other hand, appear especially suitable for the identification of neuroimaging-based 
markers in psychotic disorders [17] as these disorders are characterised by intercon-
nected brain abnormalities that are subtle and distributed rather than localised [18]. 
Multivariate approaches also offer the additional advantage of providing single sub-
ject information. Early analyses of structural MRI data using ML approaches dem-
onstrated their useful potential in discriminating patients with SZ from healthy 
controls, with a diagnostic accuracy of around 80% [19]. A number of similar stud-
ies followed, and a meta-analysis that compared the classification accuracy obtained 
using different imaging techniques reported diagnostic accuracies ranging from 60 
to 100% [17]. Across all studies included in the meta-analysis, the discrimination 
between SZ and HC was achieved with sensitivity and specificity around 80% [17]. 
These early studies led to enthusiastic views about the possibility to incorporate 
neuroimaging to routine diagnostic processes. However, a number of issues became 
apparent as the field developed and will be discussed in the limitations section 
in detail.

One of the main limitations of early studies was their reliance on small samples 
with data collected at one site. More recent studies have therefore employed large 
multi-site data sets in order to increase sample heterogeneity and assess cross-site 
generalisability [20]. Rozycki and colleagues trained a ML classifier using multi-
centre MRI data from all but one of the available samples and obtained good accura-
cies, between 70 and 80%, in predicting class membership of the sample left out 
from the training phase. The authors highlighted that such accuracies offer promis-
ing evidence for the future use of brain-based biomarkers and made the classifier 
publicly available online [20].

Another limitation specifically encountered when examining SZ is the impossi-
bility to discern whether the discrimination is based on abnormalities that are related 
to the emergence of the illness or rather to the effects of chronicity and antipsy-
chotic treatment on the brain [21]. Both were identified as significant moderators in 
a meta-analysis of diagnostic biomarkers [17], raising issues about the possibility to 
employ models developed in chronic SZ to make inferences about first-episode psy-
chosis (FEP). Indeed a model that achieved 74% accuracy in established SZ per-
formed just above chance (54%) in a FEP sample [22]. This suggests that models 
trained using data from patients with established SZ may not be useful in the early 
stages of the illness, yet it is in the early stages that ML algorithms could be useful 
in cases of diagnostic uncertainty and possibly to inform treatment options. 
However, to date, only a few studies have employed ML to examine neuroanatomi-
cal abnormalities in the early phases of psychotic disorders, and results produced 
inconsistent results [23]. An early study reported 86% accuracy [24], and two others 
also reported good accuracies, with 86% and 85%, respectively [25, 26]. However 
other studies reported only fair [27] or even poor accuracies, as low as 51% [28]. 
Inconsistencies are attributed to the small sample sizes employed [17] and the use 
of data from a single site, as well as a number of methodological issues related to 
the way ML algorithms are implemented [29]. A recent study aimed to address 
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some of the aforementioned limitations and clarify whether the analysis of neuro-
anatomical data using ML techniques can discriminate between FEP patients and 
HC at the individual level [23]. The authors employed five different large-sized data 
sets and employed different classification approaches including both SVM and DL 
and used methodological precautions aimed at avoiding overoptimistic results. 
Performance of all methods employed was relatively modest, with the best perfor-
mance obtained using DL in two of the data sets analysed, reaching accuracies 
around 70% [23]. However, both of these best-performing classifiers generalised 
poorly when applied to the other data sets, achieving accuracies around 50%. This 
is to say that the pattern learnt by the algorithm using one sample was not able to 
discriminate FEP from HC above chance level when used to classify participants 
scanned at a different site. The authors interpreted their findings as confirmatory 
evidence of the likely overoptimistic results secondary to inadequate sample sizes 
in previous studies. They also acknowledged publication bias, with positive findings 
more likely to be published. Overall there appears to be a drop in performance from 
early studies, which were based on small samples and only analysed data from a 
single site, to more recent ones, which are using larger data sets from multiple sites 
[20, 23] and are assessing different algorithms and testing their performance on 
independent samples [23, 30].

14.2.1  Prognosis Prediction and Treatment Response

The discrimination of individuals already experiencing psychosis from healthy con-
trols might not be the most pressing clinical question, as the clinical manifestations 
are already evident and patients can be distinguished from healthy controls on clini-
cal grounds. However, within those experiencing a psychotic disorder, clinical out-
comes are difficult to predict based purely on clinical manifestations [31]. Patients 
are therefore treated using a similar approach regardless of what will be the clinical 
trajectory. Brain imaging studies, however, suggest that poorer outcomes are associ-
ated with more pronounced grey matter abnormalities at illness onset [32] and lon-
gitudinal reductions over time [33]. Poor response to treatment has been associated 
with elevated glutamate levels together with non-elevated dopamine neurotransmis-
sion [34] and has been linked to abnormalities in white matter integrity measured 
using DTI [35]. These findings, possibly in conjunction with other biomarkers, may 
be useful for the stratification of patients according to clinical outcome, with a view 
to optimising treatment using brain-based outcome or response groups [32]. The 
studies reported above employed a univariate approach and simply described differ-
ences between groups. However, a study that examined baseline MRI data applying 
ML to predict outcome in a first-episode psychosis sample was able to predict a 
non-remitting clinical course with 72% accuracy [36]. More recently another study 
compared the performance of six ML algorithms as well as DL in predicting clinical 
improvement at 1 year follow-up, using fMRI data in a sample of patients compris-
ing both SZ and bipolar disorder (BD) diagnoses [37]. The best discrimination 
between patients who subsequently improved and those who didn’t was 70% and 
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obtained using DL. Multivariate analysis approaches have also been used across 
different psychosis spectrum diagnoses, for the identification of so-called biotypes 
[38], aimed at grounding psychiatric nosology in neurobiology and to redefine cur-
rent diagnostic categories.

One of the key aims of personalised medicine is to be able to tailor treatments to 
the individual patient based on a prediction of response. This appears to be an espe-
cially important issue in SZ, as one third of patients don’t respond to antipsychotic 
treatment and are considered to have a treatment resistant form of the disorder [39]. 
Yet, based only on the clinical presentation, it is not possible to predict to which 
treatment the individual patient will respond. The application of ML approaches as 
support tools for clinical decision-making holds therefore significant promise [40]. 
This has been attempted using different types of biomarkers; hence, some studies 
focused on the use of brain imaging data, while others used imaging together with 
clinical, electrophysiological and cognitive measures. For example, one study 
examined drug-naïve FEP patients and used hippocampal-whole brain functional 
connectivity to explore its ability to predict treatment response [41]. The accuracy 
in predicting class membership of responders versus non-responders was 89%. 
Another study examined 138 antipsychotic-naïve FEP patients and 151 HC in order 
to predict short- and long-term treatment response. The model was developed using 
sMRI data, together with clinical and cognitive information, taking steps to avoid 
overfitting [42]. The algorithm was able to discriminate FEP patients from HC with 
about 64% accuracy, with the classification mainly driven by cognitive information, 
yet it was not able to predict either short- or long-term treatment response. Other 
studies have employed designs that might improve the predictive power of ML algo-
rithms, for example, by employing a multicentre approach that can grant larger 
samples and by including more homogenous patient groups in terms of stage of the 
illness and previous treatment [31]. For example, Koutsouleris and colleagues 
applied ML to 334 patients from the European First Episode Schizophrenia Trial 
(EUFEST) and developed a tool to predict good versus poor treatment outcome, yet 
variables employed were clinical rather than brain-based [43].

14.2.2  Differential Diagnosis

A number of studies sought to use brain imaging data to identify a differential diag-
nostic signature of SZ, especially attempting to discriminate it from major depres-
sive disorder (MDD) and bipolar disorder (BD). For example, using fMRI in 
conjunction with a verbal fluency task, Costafreda [44] and colleagues examined 32 
patients with SZ, 32 patients with BD and 40 HC individuals. Based on the pattern 
of neural responses, the authors were able to identify patients with SZ with 92% 
accuracy and those with BD with 76%. Another study used sMRI data and was able 
to discriminate patients with SZ from patients with BD with 88% accuracy. Yet, 
when applying the algorithm to a separate sample, the accuracy dropped to 66% [45].

Using sMRI, Koutsouleris and colleagues [46] examined 158 patients with SZ 
and 104 patients with MDD and found that the neuroanatomy-based diagnosis was 
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correct for 72% of the patients with schizophrenia and 80% of those with MMD. Ota 
and colleagues [47] employed a multimodal approach combining measures of grey 
matter volume and white matter integrity and were able to correctly classify 80% of 
patients with SZ and 76% of those with MDD. Classification accuracies remained 
fairly good when the authors applied the model to a second validation sample, yet 
sizes were modest at each stage.

14.2.3  Risk Assessment and Prediction of Illness

Psychotic disorders are usually preceded by a 1- to 2-year prodromal phase charac-
terised by subtle symptoms, similar yet less severe or less frequent compared to 
those observed in the full-blown illness [48]. Individuals that present with these 
sub-threshold manifestations, similar to those observed in the psychosis prodrome, 
are at a very high risk of developing a psychotic disorder and are defined as having 
an At Risk Mental State (ARMS) for psychosis [48].

Operationalised criteria for the identification of high-risk individuals hence 
include the presence of psychotic symptoms that, compared to those observed in 
psychosis, are less severe or are short-lasting [49]. The criteria also include either 
the presence of schizotypal personality disorder or a positive family history, indicat-
ing increased genetic vulnerability to psychosis, together with functional decline 
[49]. High psychosis risk is alternatively defined employing the ‘basics symptoms 
approach’, which includes the presence of cognitive, perceptual and language 
abnormalities [50]. The high-risk phase is considered a critical window for the 
implementation of potential preventative strategies [49]. The identification of vul-
nerable individuals is therefore at the core of a paradigm shift in psychosis research 
that, since the 1990s, aims to develop strategies for early intervention that could 
potentially delay or even prevent psychosis onset [49]. Yet the ARMS is associated 
with a risk of developing psychosis of 36% at 3 years [51], while the rest of those 
meeting high-risk criteria will not develop a psychotic disorder and either experi-
ence ongoing sub-threshold symptoms, be diagnosed with another psychiatric dis-
order or recover without treatment [52]. Hence, a key problem at the clinical level is 
that it is not possible to predict which individuals, of those at high risk, will subse-
quently go on to develop psychosis. Thus, any intervention for this group would 
have to be delivered to the entire sample, rather than being targeted at the subgroup 
that would later develop a psychotic illness. In order to deal with this clinical issue, 
the incorporation of neurobiological markers into the assessment of risk has received 
growing interest, due to its potential to increase prognostic precision and support 
early diagnosis at the individual level [5].

In particular brain imaging data are considered to hold a significant potential due 
to the fact that psychotic disorders are considered neurodevelopmental in origin. 
Hence, some of the brain abnormalities make their appearance prior to illness onset, 
while further changes occur in association with the FEP [53]. As a group, individu-
als at high risk of psychosis show several abnormalities that are subtler but qualita-
tively similar to the ones observed in psychosis [5]. However, evidence from 
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cross-sectional volumetric MRI studies also indicates that there are significant dif-
ferences between high-risk individuals who subsequently transition to psychosis 
and those who do not [53, 54]. The latter two groups also differ in terms of brain 
activation [55, 56] and white matter tract integrity [57, 58], as well as dopaminergic 
[59] and glutamatergic neurotransmission [60].

The results of these univariate analyses have contributed to elucidate the brain 
mechanisms underlying psychosis risk, but can’t be used to make predictions at the 
individual level. Considerable interest lays therefore in the potential of multivariate 
approaches to identify individuals at risk of psychosis using different imaging 
modalities [61] and especially to identify which individuals will develop psychosis 
among those that show a vulnerability to it [62]. An early study employing this 
approach found that the structural neuroanatomy of individuals at risk of psychosis 
provided information that permitted their distinction from controls, irrespective of 
clinical outcome, and further indicated that structural abnormalities were most pro-
nounced in the individuals that went on to develop psychosis [63]. Other studies, 
which specifically used ML to predict transition to psychosis in populations at high 
risk based on neuroanatomical information [64–67], obtained classification accura-
cies between 80 and 88%. High accuracies suggest that ML learning could be 
implemented as a clinical tool for psychosis prediction in populations at high risk, 
yet a number of issues still need addressing, especially in order to achieve generalis-
ability [29]. No study to date has, in fact, externally validated a prediction of transi-
tion model in a sample different to the one it was trained with, yet four large 
multicentre projects are currently underway [62]. The PRONIA consortium, for 
example, assessed performance and generalisability of a prognostic model that 
employed clinical and neuroimaging data to predict functioning at 1-year follow-up 
[68]. The study examined 116 individuals at high risk for psychosis and 120 patients 
with recent onset depression and found that ML was able to predict social function-
ing with 82.7% accuracy in psychosis high-risk individuals and 70.3% in recent 
onset depression. The best accuracy was obtained when combining clinical and 
imaging information, and the model outperformed expert prognostication, yet not 
by a great deal. This suggests that precision medicine tools could contribute to pro-
vide more accurate risk assessments and hence concur to the potential development 
of prevention strategies for functional impairment in early depression and psycho-
sis risk.

14.3  Mood Disorders

14.3.1  Major Depressive Disorder

In major depressive disorder (MDD), similarly to other areas of psychiatric research, 
initial studies using ML approaches assessed the potential of using brain-based 
abnormalities to discriminate individuals with the disorder from healthy controls 
[69]. Using sMRI data Costafreda and colleagues [70] were able to discriminate 
MDD patients from HC based on grey matter volume with 67.6% accuracy. A more 
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recent study, employing a significantly larger sample size, obtained an accuracy of 
90% [71]. Other studies employed fMRI, either at rest or while performing a num-
ber of different tasks. The latter aimed at activating cognitive- or emotion-based 
brain circuits considered to be impaired in patients suffering from MDD. For exam-
ple, a study using a working memory task, obtained an accuracy of 67.5% [72], 
another using a reinforcement-learning task reported 97% accuracy, while 95% 
accuracy was obtained using a verbal fluency task [73]. When employing tasks 
involved in emotion processing, such as the emotional face-processing task, authors 
reported 84% accuracy [74], while a task examining social and moral values 
reported 78.3% accuracy [75]. Good results have also been obtained using resting- 
state fMRI, with accuracies ranging from 84.2 [76] to 95% [77]. A number of stud-
ies also employed DTI data and obtained accuracies ranging from 63 to 91% 
[78–81].

Finally, a number of studies used a multimodal approach in order to assess the 
potential improvement in discrimination accuracy that could derive from employing 
different brain-based measures. A large-scale MDD study (total sample size = 307) 
by Yang and colleagues used structural MRI and DTI data and reported 75% accu-
racy in discriminating patients from HC [82]. Kambeitz and colleagues [83] did not 
employ a multimodal approach but rather compared the classificatory success 
obtained using measures of grey matter structure, white matter integrity and task or 
resting state fMRI protocols in a meta-analysis including 912 MDD patients and 
894 HC. The authors found that both the classification based on resting-state fMRI 
(85% sensitivity, 83% specificity) and on DTI data (88% sensitivity, 92% specific-
ity) outperformed classifications based on sMRI (70% sensitivity, 71% specificity) 
and task-based fMRI (74% sensitivity, 77% specificity).

14.3.1.1  Prognosis Prediction and Treatment Response
The course of MDD can vary significantly from one patient to the other, with 
20–25% of those experiencing a major depressive episode being at risk for chronic 
MDD [84]. Hence, there is a significant interest in the potential of different vari-
ables for the prediction of clinical outcomes, as the early identification of chronicity 
markers could have important implications for the development of preventative 
strategies targeting factors associated with poorer outcomes. A number of clinical 
variables have been associated with more severe clinical course [84], and several 
studies have employed structural and functional MRI as well as positron emission 
tomography to investigate predictors of treatment response [85]. The evidence of 
brain features associated with a higher likelihood of a poorer clinical course paved 
the way to the use of brain imaging data as features in ML prediction algorithms. 
One study used fMRI data to predict disease course in patients with MDD. The 
study also employed clinical variables, such as depression severity, number of pre-
vious episodes and time in remission, which are easy and inexpensive to obtain. 
However, clinical variables alone did not predict whether patients remained in 
remission 14 months later, while the accuracy of outcome predictions based on 
fMRI data reached 75% [86]. Another study employed a multimodal approach, 
combining clinical, sMRl and fMRI data [87]. The authors were able to discriminate 
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patients with a chronic course of the illness from those with a more favourable clini-
cal trajectory with 73% accuracy using fMRI data in conjunction with an emotion 
recognition task, while clinical information, sMRI and fMRI of executive function 
did not permit between-group discrimination. In light of the importance of the clini-
cal question, several MDD studies applied ML techniques to assess their potential 
to predict antidepressant treatment response [88, 89]. A recent meta- analysis [88] 
examined the application of ML algorithms for the prediction of therapeutic out-
comes in depression, using clinical, genetic and neuroimaging data. The authors 
reported that the overall pooled estimate for classification accuracy of the 20 studies 
included was 82%. Studies employing neuroimaging predictors showed greater 
accuracy (85%) compared to those using clinical (76%) or genetic predictors (68%). 
Yet models informed by multiple data modalities provided the highest classification 
accuracy (93%) suggesting that integrating composite information might be the 
most powerful approach to determine individual patient response to treatment.

14.3.2  Bipolar Disorder

Bipolar disorder (BD) is characterised by abnormalities in brain structure [90], 
function and neurotransmission [91]. ML studies in BD have therefore assessed the 
potential of brain imaging data to discriminate patients from controls, as current 
approaches to diagnosis are considered far from effective, with an average 10-year 
gap between the first symptoms and diagnosis [92]. Hence, a number of studies 
attempted to discriminate BD patients from HC, but most of the focus has been 
towards the possibility to aid the differential diagnosis with other mood disorders, 
especially unipolar depression, or with schizophrenia [93]. Mangwi and colleagues 
applied ML to both grey and white matter density in a large cohort of 256 partici-
pants in order to assess the discriminatory potential between BD patients and 
HC. The accuracy obtained using white matter density was 70.3%, and it was 64.9% 
using grey matter density, while combining the two measures did not improve the 
accuracy of the algorithm [94]. Interestingly the patients identified with the highest 
certainty were characterised by the most severe clinical picture in terms of number 
of lifetime manic episodes and hospitalisations [94]. Another recent study [95] 
employed a multimodal approach that combined sMRI and fMRI, and even though 
the accuracy was high (87.5%), the small sample size (44 BD and 36 HC) limited 
the generalisability of the results. Frangou and colleagues [96] used fMRI in con-
junction with a working memory task and assessed its potential to differentiate 
patients with BD from HC and from patients’ relatives who were either diagnosed 
with MDD or were free of any personal lifetime history of psychopathology. Patients 
with BD were correctly classified compared to unrelated HC (83.5% accuracy), to 
their relatives with MDD (73.1% accuracy) and to their healthy relatives (81.8% 
accuracy).

The ENIGMA Bipolar Disorder Working Group recently applied ML to MRI 
data from 853 BD and 2167 HC gathered from 13 participating sites [97]. The 
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discrimination accuracies ranged from 45.23 to 81.07% across sites. Despite the 
significant heterogeneity, there was agreement in terms of the regions that contrib-
uted the most to the discrimination of BD participants from HC. The authors thus 
concluded that the results were promising, although inferior to 80%, which is con-
sidered a clinically relevant accuracy threshold.

14.3.2.1  Prognosis Prediction and Treatment Response
In terms of prediction of outcomes, one of the most important clinical aspects is 
psychosocial functioning. Indeed, in BD, recovery in terms of psychosocial func-
tioning is rarely achieved even after the remission of mood symptoms, and BD is 
associated with high rates of daily-life disability. One study used ML to analyse 
MRI volumetric data in BD and HC and identified brain volume changes as predic-
tors of psychosocial functioning [98].

In terms of prediction of treatment, only one study to date used ML techniques 
to test whether brain-based biological markers can be useful for the prediction of 
treatment response. The authors employed ML with both fMRI and MRS data and 
obtained 80% accuracy in predicting lithium response in first-episode mania [99]. 
The authors acknowledged the very small sample size and considered the study as a 
proof of concept and a pilot for future work.

14.3.2.2  Differential Diagnosis
An important focus of ML studies has been the discrimination between BD and 
MDD. Misdiagnosis of BD as MDD may lead to inappropriate treatment and poorer 
prognosis. Hence, the early discrimination between the two disorders has important 
implications for clinical management and treatment decisions. This is especially the 
case when the onset of BD manifests with a depressive episode; hence, the discrimi-
nation between unipolar and bipolar depression is an important step towards the 
prevention of antidepressant use without mood stabilisation. A number of recent 
studies employed sMRI data to discriminate MDD from BD and obtained accura-
cies ranging from 54.8 [100] to 88.1% [101]. In particular, Redlich and colleagues 
were able to discriminate MDD from BD with 79.3% accuracy, yet when they fur-
ther validated the findings using an independent data set, they obtained an accuracy 
of 65.5% [102]. Hence, even though the algorithm achieved a good performance, 
generalisability was poor.

Using resting state fMRI, one study [103] was able to discriminate BD from 
MDD with 75% accuracy, while another study [104] used resting state fMRI to 
assess brain connectivity and obtained an accuracy of 86% in the discrimination of 
unipolar from bipolar depression. Due to the known emotion perception deficits in 
MDD and BD [105], a number of studies employed fMRI in conjunction with emo-
tion recognition tasks in order to discriminate between the two disorders. One of 
such studies obtained 72% accuracy in the discrimination between MDD and BD 
[106], while Grotegerd and colleagues conducted two separate analyses using the 
same task [107, 108], one considering the whole brain and the other focusing on the 
amygdala. The whole brain fMRI study reached 90% accuracy [108], while the one 
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focused on amygdala yielded an accuracy of almost 80% [107]. A few studies also 
employed a multimodal approach [109–111] assessing the ability of sMRI and rest-
ing state fMRI data to discriminate MDD from BD, obtaining accuracies ranging 
from 69.1 [110] to 92.1% [111] Finally, using DTI Deng and colleagues [78] 
observed that FA measures of the left anterior thalamic radiation could be used to 
discriminate BD from MDD with 68.3% accuracy.

All of the above-reported studies trained classifiers using data obtained from 
patients with an established BD diagnosis. However it is in the early stages of a 
depressive presentation that it is of greatest clinical importance to discriminate 
between an emergent unipolar or bipolar clinical picture, even before the index 
manic episode. It is in this phase that a neuroimaging-based tool able to inform the 
diagnostic process would be most useful. One study used SVM to distinguish 
between first-episode psychotic mania, first-episode psychotic MDD and HC, but 
accuracies were modest, with 66.1% when discriminating BD from HC and only 
54.7% in BD versus MDD [100]. Another study specifically attempted to discrimi-
nate unipolar from bipolar depression before the onset of a manic episode, using 
resting state fMRI measures of connectivity [112]. The authors were able to dis-
criminate individuals with unipolar depression from individuals who subsequently 
transitioned to BD from an initial depressive presentation, with 78% accuracy. The 
study was conducted using data from a single site and lacked external validation yet 
offered a promising perspective on the potential use of brain-based classifiers for 
differential diagnosis purposes in the initial stages of affective disorders.

14.3.2.3  Risk Assessment and Prediction of Illness
Children of individuals with BD are at increased risk of developing mood disor-
ders; hence, the study of neurobiological markers in this population is considered 
of crucial importance for the understanding of vulnerability-related mechanisms. 
However, there are no strategies, at present, to predict which of the high-risk chil-
dren will develop a mood disorder. Mourao-Miranda and colleagues examined 
healthy adolescents at genetic risk of BD and low-risk offspring of healthy parents 
using fMRI in conjunction with an emotional face recognition task [113]. Using a 
ML approach, they were able to discriminate the two groups with 75% accuracy 
and also found that predictive probabilities were significantly higher for the genetic 
risk adolescents who subsequently went on to develop a psychiatric disorder. The 
results were hence promising, yet participants were 16 per group. Another study 
used proton magnetic resonance spectroscopy (H-MRS) data, including measures 
of glutamate, choline and N-acetyl aspartate obtained from the anterior cingulate 
and ventrolateral prefrontal cortex [114]. The authors examined 19 high-risk youth 
who subsequently developed a first mood episode and 19 high-risk participants 
who did not convert over the follow-up period and were able to discriminate them 
with 76% accuracy using measures of choline. The authors hence emphasised the 
possible role of brain metabolites as predictors of future mood episodes in high-
risk offspring.
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14.4  Anxiety Disorders

Only a few studies employed ML for the analysis of brain imaging data in patients 
suffering from anxiety disorders. Employing sMRI data to discriminate patients suf-
fering from obsessive-compulsive disorder (OCD) from HC participants, Soriano- 
Mas and colleagues [115] obtained 76.6% accuracy, while other sMRI studies 
reported accuracies ranging from 73 to 95.6% [116–119]. Only a small fMRI study 
in conjunction with an emotional valence task was conducted in OCD, reporting 
100% accuracy [120], while the accuracy of studies using resting state fMRI ranged 
from 72 to 80% [121]. Finally, a multimodal study compared classification results 
achieved using both resting state and task-related fMRI, while Bu and colleagues 
[122] assessed the predictive potential of different resting state fMRI parameters, in 
an effort to identify the most predictive features, and obtained an array of perfor-
mances, ranging from fairly weak to 95%.

Two ML studies examined social anxiety using different MRI modalities [123, 
124]. Both obtained an overall accuracy of around 80% in discriminating patients 
from HC and highlighted the distributed nature of brain abnormalities associated 
with social anxiety. One study examined the discrimination potential of sMRI data 
in post-traumatic stress disorder (PTSD). The authors compared 50 earthquake sur-
vivors who had developed PTSD with 50 who hadn’t and 40 HC who had not been 
exposed to the earthquake. When survivors with PTSD were compared with HC, 
measures of grey and white matter provided 91% discrimination accuracy, while the 
accuracy was only 67% when comparing survivors with and without PTSD [125].

14.5  Neurodevelopmental Disorders

14.5.1 Autism and Autism Spectrum Disorders

Autism and autism spectrum disorders (ASD) have been also studied using ML tech-
niques. These disorders are considered neurodevelopmental in origin and are charac-
terised by impaired social communication and deficits in social-emotional reciprocity. 
Early studies applied ML to sMRI and examined the discriminatory potential 
between patients with ASD and HC, obtaining accuracies that ranged from 81 [126] 
to 90% [127]. In particular, the first study employed whole brain information, while 
the second one used a region of interest approach. Both studies included only males. 
Similarly, Uddin and colleagues [128] trained an algorithm based on sMRI features, 
obtaining a model with 90% accuracy, while Jiao and colleagues [129] sought to 
compare the accuracy obtained employing whole brain morphometric information 
versus measurements of cortical thickness. The authors found that thickness-based 
models (87% accuracy) were superior to those based on volumetric morphometry 
(74% accuracy). Other MRI techniques were also used for the development of ASD 
classification models. Task-based fMRI studies obtained accuracies ranging from 69 

14 Imaging in Psychiatry: A Reappraisal of Preventative Potential



264

[130] to 97% [131], while studies employing resting state fMRI reported accuracies 
ranging from 71.1 [132] to 100% [133]. DTI studies achieved accuracies between 78 
and 100% [134]. Finally, a study assessing differences in functional connectivity of 
large-scale brain networks reached 78 % accuracy [135]. A few studies employed a 
multimodal approach. The combination of connectivity measures extracted from 
fMRI and measures of FA from DTI resulted in 95.9% accuracy [136], while a com-
bination of resting state fMRI and sMRI achieved 65% accuracy [137].

In terms of prediction of clinical outcomes, one study successfully predicted 
future language level in children with ASD on the basis of behavioural and fMRI 
data, finding that the combination of behavioural and fMRI predictors resulted in 
the highest accuracy (80%) [138].

These results suggest that different imaging modalities hold potential for the 
discrimination of clinically diagnosed individuals and appear as an initial step 
towards the development of algorithms that will be able to answer more compli-
cated clinical questions and possibly inform therapeutic decision-making. Towards 
these goals future studies should employ larger sample sizes and a prognostic 
design, for example, in order to dissect the functional heterogeneity of ASD, char-
acterised by different symptom domains and variable levels of psychosocial 
functioning.

14.5.2 Attention-Deficit/Hyperactivity Disorder

Attention-deficit/hyperactivity disorder (ADHD) has been examined using different 
MRI modalities. Using sMRI, the classification accuracies for ADHD versus HC 
ranged between 72 and 93% [139–141]. Studies using task-based fMRI mainly 
employed tasks assessing attention and impulsiveness and achieved accuracies 
between 61.1 [142] and 91.2%. Park and colleagues [143] examined connectivity 
differences between ADHD subtypes, attempting to classify them on the basis of 
neuroimaging features obtained using six different tasks. ADHD is in fact character-
ised by different symptom dimensions, manifesting in clinical subtypes such as inat-
tentive, hyperactive/impulsive and combined. The authors found that the classifier 
was able to distinguish between ADHD subtypes with 91.18% accuracy using both 
gambling punishment and emotion-related paradigms, which showed a significant 
correlation with rates of hyperactivity and impulsivity. Studies employing resting 
state fMRI reported prediction accuracies that ranged between very low (54%) [144] 
and high (96.06%). No ML study to date has employed DTI-based features for 
ADHD discrimination, despite previous studies reporting white matter tract abnor-
malities in ADHD.  Finally, several studies employed a multimodal approach for 
ADHD discrimination including structural and both resting state or task-based fMRI 
data, with accuracies ranging from very poor (55%) [145] to fairly good (80%) [146].
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14.6  Limitations

ML approaches hold considerable clinical promise, yet they are also burdened by 
significant limitations [29]. The main issue when employing a ML algorithm built 
using one sample is the possibility for it to generalise to other independent samples, 
and many factors contribute to render generalisability a difficult process. The first is 
the issue that arises as a consequence of differences in image acquisition and pro-
cessing across different centres. An important feature of a real-world tool will there-
fore be its ability to account for inter-scanner variability. Individuals will be scanned 
at different locations, and the effects of this variability can be particularly relevant 
in psychiatry. Such effects can in fact potentially be even larger than the subtle dis-
ease-related effects of interest observed in psychiatric disorders [147].

A further issue is the clear definition of the scope of the model, in other words 
the definition of which individuals the model can make high-quality predictions 
about [148]. This is fundamentally related to the population used to train the algo-
rithm that needs to be sufficiently representative of the population in which the 
algorithm itself will be subsequently tested upon [149]. Similarly, training an algo-
rithm in a relatively small sample can lead to overoptimistic results [150]. The use 
of relatively small sample sizes can in fact lead to inflated estimations due to the 
relative homogeneity of small samples relative to larger ones, which can make it 
easier for the algorithm to learn discriminatory patterns [23].

The development and validation of tools that can be employed in clinical practice 
will thus have to rely on samples that are large enough to reflect the significant het-
erogeneity that characterises psychiatric disorders, both in clinical and pathophysi-
ological terms, and that makes the development of such tools more challenging 
[151]. Large data sets may reduce heterogeneity-related problems, as they can rep-
resent the whole spectrum of a disorder. Larger samples will also be able to account 
for gender- and age-specific effects [152].

Other issues are specific to the implementation of ML algorithms themselves. 
Good accuracies can, for example, reflect overfitting, which occurs when the model 
describes not only the effects of interest but also the noise in the data. [29]. 
Overfitting results in very good performance in the training data but generalises 
very poorly to new data. Models trained using a large number of features and a 
small number of subjects are more susceptible to overfitting, and this is regularly the 
case when using brain imaging data [153]. Neuroimaging studies tend in fact to 
have a relatively small number of subjects and a very large number of features, 
namely, millions of brain voxels for each subject. This issue, known as the curse of 
dimensionality, is being dealt with using different strategies for feature selection 
and will be attenuated by pooling data from large-sized consortia.

The main challenge, once technical difficulties for model development will be 
addressed, will be the validation of actual tools that can be employed in clinical 
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practice [11, 152]. Models are currently being developed using each time larger data 
sets, obtained using multicentre study designs. These sets of data are very well char-
acterised in order to obtain the highest discrimination accuracies, yet the transition 
from models to clinically useful tools will require addressing further problems. The 
first important issue in the translational process will be the validation of a specific 
model using real-world data sets. Thus, even for a model showing good perfor-
mance across different research data sets, there will be additional heterogeneity in 
clinical practice compared to the relative homogeneity observed in research. This is 
because the fairly stringent inclusion criteria employed in research settings [11] 
result in the selection of prototypical patients [2]. Clinical populations will be char-
acterised by a wider range of severities, a higher frequency of comorbidities and a 
number of other factors likely to reduce the sensitivity, specificity and accuracy of 
the algorithm, hence the clinical applicability of the method [2].

A further issue towards the development of brain imaging-based clinical tools 
does not have a technical basis but is rather rooted in taxonomy. Categorical psychi-
atric diagnoses are not based on biological mechanisms; hence, the search for clini-
cal tools might be complicated by conventional diagnostic boundaries themselves 
and additionally confounded by frequent comorbidities [2]. It has thus been sug-
gested that a dimensional approach might better reflect clinical reality and permit a 
stratification of outcomes, due to the unlikely match between DSM-/ICD-defined 
disorders and biological mechanisms [2]. The research domain criteria (RDoC) 
approach, for example, is being developed as a different classification framework 
that might more closely reflect biological mechanisms [154].

14.7  Future Directions

Despite the technical difficulties of this still emerging area of research, a number of 
encouraging findings have led research teams to implement imaging-based tools 
aimed at increasing diagnostic and prognostic accuracies compared to those based 
on clinical data alone [152]. With these tools the clinician can obtain an automatic 
individual patient report to inform the diagnostic process. However all the tools 
available at present have been developed to support the diagnosis of specific neuro-
logical disorders, in particular Alzheimer’s disease and other forms of dementia and 
multiple sclerosis [152]. All can be used to aid the diagnostic process for a single 
disorder, but none is validated for the differential diagnosis between multiple disor-
ders. Two can also employ longitudinal data to predict the course of the illness, 
while none has yet been validated for the prediction of treatment response [152].

No clinical tool is available at the moment for use in psychiatric disorders. This 
can in part be attributed to the different characteristics of brain abnormalities in 
psychiatric relative to neurological disorders. The former tend to be subtle and 
widespread [155], as well as not pathognomonic of a single disorder.

The results of studies employing a ML approach in psychiatry should therefore 
be interpreted with caution. This is due to the, sometimes, overoptimistic results 
obtained, especially when employing small samples, and the issues that still prevent 
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their development as clinical tools. They hold however significant potential towards 
the future development of personalised medicine, and large multicentre studies are 
warranted to address issues reported above, such as generalisability and reproduc-
ibility, which will be fundamental steps towards the clinical implementation of ML 
algorithms in psychiatry.
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15.1  Introduction and Definitions

Functional neurological disorder (FND) is a medical condition defined by the pres-
ence of genuine neurological symptoms but lack of compatibility with recognized 
neurological diseases or organic changes [1–5]. It was also called psychogenic, con-
version, somatoform, dissociative, or non-organic disorder. It is believed to be rather 
the pathology of the nervous “software” than of the “hardware.”

FNDs are very common in neurological practice. They are also the most com-
mon causes of the neurological disability [6, 7]. Of note, FND is completely distinct 
from intentionally produced symptoms, as in malingering and factitious disorder. 
There is a long story of misconceptions and changes of hypotheses and paradigms 
related to FND. The old assumptions of the pure psychological cause of the func-
tional symptoms (“psychogenic illness”) changed nowadays into a complex theory 
of neurobiological particularities related to this condition.

The term “functional” serves to the better acceptance and understanding of FND 
by the affected patients [8].

“Psychosomatic” implies the abnormal interaction between body and psychical 
states but is usually interpreted in the same way as “somatization” [9].

The term “dissociative,” a common synonym for FND (used in the International 
Classification of Diseases, 11th Revision, ICD-11), implies the detachment of neu-
rophysiological function from normal awareness [2, 10, 11].

In Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5), 
“dissociative disorder” is distinguished from “functional neurological symptom dis-
order” [1]. Currently there have been changes in classification of FND [12, 13] that 
serve to an easy diagnosis and a satisfactory management of the disorder.

Misdiagnosis, delayed diagnosis, and inappropriate treatment imply a significant 
risk of iatrogenic injury, persistence of the morbidity, and high costs to patients and 
healthcare systems [14, 15].

15.2  General Characteristics

The term “functional” indicates a change of the nervous system function rather than 
of its structure. It is basically similar to another term used to define FND: “non- 
organic.” The diagnosis of FND as well as its treatment is possible without knowing 
its exact cause. The knowledge about the etiology makes, however, FND’s manage-
ment much easier.

FNDs manifest with several motor, sensory, visual, and cognitive symptoms 
causing impairment in the daily activities. However, the most common functional 
neurological symptoms are non-epileptic seizures (“pseudoseizures”) and func-
tional weakness [16]; these symptoms are frequently misdiagnosed with epilepsy or 
stroke, especially in the emergency situation.

The diagnosis of FND should be based on the criteria of the DSM-5 and of the 
ICD-11. Clinically, functional neurological symptoms can be undistinguishable 
from the corresponding non-functional symptoms. Therefore, the differential 
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diagnosis can be only reachable via careful investigations, revealing no abnormali-
ties that would suggest any known disease.

At the same time, there are some positive clinical features that help differentiate 
an FND (as variability, inconsistency, suggestibility, distractibility, and suppress-
ibility of symptoms) [1, 2]. Psychopathological traits have a supportive value but 
usually lack of the diagnostic specificity. Electrophysiological brain changes and 
neuroimaging abnormalities are useful mostly for research purpose and not in clini-
cal practice [4], although they could be helpful for the differential diagnosis.

The treatment of FND should be multidisciplinary and includes psychotherapy. 
However, the prognosis is usually poor with symptoms unchanged or worse in most 
patients [4]. A longer duration of symptoms is the predictor of poor outcome [15].

15.3  Etiopathology

Functional neurological symptoms have intrigued neurologists and scientists since 
the appearance of the first descriptions. Jean-Martin Charcot, Josef Breuer, Sigmund 
Freud, and Pierre Janet tried to find out the etiology and the pathology of the enig-
matic disorders, which seemed to have no organic correlates. Over the last decades, 
various studies on dissociation and conversion provided data about their physiologi-
cal and psychopathological mechanisms, and various theories appeared. FNDs were 
regarded as a personality dissociation due to traumatic experiences [17], as a defense 
mechanism [18], or as a part of a fragmented self-image [5].

Even if functional neurological symptoms are not anymore considered to be of 
purely psychogenic origin, scientific data still support the importance of psycho-
logical factors and of some personality traits in the development and persistence of 
these conditions. For instance, patients with psychogenic non-epileptic seizures 
(PNES) and functional movement disorders (FMDs), two subtypes of FND, have an 
accentuated neuroticism and lower level of conscientiousness [19].

Patients with PNES also reported significant levels of depressive and anxiety 
symptoms, overall psychopathology, more frequent history of sexual abuse, higher 
levels of dissociative symptoms, abnormal levels of alexithymia, and an earlier age 
at the time of the most traumatic event than FMD patients. Of note, alexithymia is 
common in all subtypes of FND [20–22].

The FMDs’ severity showed a correlation with the fearful attachment style 
[5, 23].

Other personality traits associated with FNDs are high harm avoidance, low self- 
directedness, and high novelty seeking [5, 24–26]. A study on 15 patients with 
mixed sensory-motor FND (PNES excluded) showed severe deficits in personality 
functioning in all the participants with two distinct subgroups: neurotic and border-
line [5, 27].

Childhood and adult life events as well as environmental factors could also pre-
dispose to the development of FNDs [28].

A study on FMD patients concluded to a significant childhood emotional abuse 
and physical neglect, higher levels of fear regarding traumatic experiences, and a 
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larger number of traumatic events in these patients compared to healthy controls and 
patients with dystonia [29]. Childhood abuse [30–36] and trauma seem to be a pre-
disposing factor for the FND.  In this regard, a recent meta-analysis showed that 
stressful life events during childhood and adulthood were overall more common in 
patients with FNDs compared to controls [37].

Scientific studies provided a neurophysiological basis to the emotional process-
ing alterations in FND.  A limbic hyperactivation with an excessive autonomic 
arousal and threat-related hypervigilance, an impaired enteroception of visceromo-
tor emotional responses, a suboptimal emotional regulation, and disturbances in 
subjective interpretations of affective stimuli in FND patients were described [38]. 
These changes are due to malfunction in the limbic afferences and processed signals 
as well as to disturbed connections between limbic regions and those involved with 
awareness of self, body, and behavior (cingulo-insular and temporo-parietal 
regions).

Notably, the presence of a relevant psychological stressor is not required to 
establish the diagnosis of FND. Indeed, about one-third of patients with FND have 
normal scores on psychological measures [39], similarly to patients with organic 
movement disorders. In addition, a study on pediatric FND patients found no sexual 
abuse or trauma and no mundane stressors in 25% of patients [40]. These data were 
supported by another recent study [32]. As a result, the DSM-5 diagnostic criteria 
for FND have removed preceding stressors as a requirement and instead are cur-
rently focused on positive symptoms [1].

Physical trauma has long been considered as the cause of FND, but results of 
several studies have been inconsistent. Patients with FNDs, especially FMDs, have 
increased general trauma history [41, 42]. Functional dystonia has frequently an 
onset after a peripheral trauma [43–49]; the reported incidence of trauma is between 
37 and 80% in FMD patients [49–51].

Infections, drug reactions, and pain could also be associated with the develop-
ment of an FMD [50].

Childhood sexual abuse has been found associated with PNES and some other 
FNDs [31, 42, 52, 53].

Other predisposing factors for FNDs are stress, comorbid fatigue, chronic pain, 
irritable bowel syndrome, healthcare profession [54, 55].

Even if stressful events, social influences, and minor trauma may precede the 
onset of FMDs, their neurobiological basis is still unclear [38]. No single causal 
mechanism has been found; instead, predisposing factors vary among individual 
patients. Several cognitive and neurobiological etiological models have been pro-
posed for functional neurological symptoms [54].

Contemporary explanations have moved away from psychodynamic trauma- 
focused models and nowadays emphasize dysfunction of higher-order cognitive 
processes. The somatosensory amplification might serve a critical role in somatiza-
tion [56]. It refers to the tendency of experiencing a wide range of benign bodily 
sensations as intrusive, intense, noxious, and disruptive. This amplification seems to 
be associated with a heightened attentional focus on bodily sensations (observed 
also in FND patients [57, 58]). Somatosensory amplification has been linked to 
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alexithymia, while somatization has been associated with dysphoric-anxious mood 
and cognitive distortions (particularly pain catastrophizing) [56]. The neurocircuit 
framework of the somatosensory amplification includes the anterior cingulate cor-
tex, insula, amygdala, hippocampal formation, and striatum. Additionally, there 
seems to be an altered top-down regulation of motor activities and increased activa-
tion of areas implicated in self-awareness, self-monitoring, and active motor inhibi-
tion, such as the cingulate and insular cortex [44]. There are some evidences of 
altered explicit facial emotion processing in people with FNDs [38] with changes in 
the function of limbic-paralimbic regions.

A hyperactivity of the hypothalamus-pituitary-adrenal axis and autonomous 
sympathetic system was observed in patients with FNDs [59–66]; however a normal 
level of salivary cortisol was found in patients with FMDs [67].

Functional and structural brain changes have been found in several studies, 
including abnormal functional connections in areas associated with cognitive con-
trol, behavioral inhibition, and perceptual awareness [68]. Some studies concluded 
to the strengthened connectivity between limbic and motor networks in patients 
with FMDs and decreased activation of the supplementary motor area (SMA) and 
pre-SMA, which are implicated in motor control and preparation [44].

The sensory processing is impaired in patients with FNDs [57, 69–71], even if 
patients do not manifest functional sensory symptoms. Importantly, there is an 
impaired feeling of controlling external events in FMD patients with an impaired 
functional connectivity and hypoactivity of the right temporo-parietal junction 
[72–75].

Abnormal patterns of cerebral activation and connectivity were shown in FMD 
patients including hypokinetic (i.e., weakness) [76, 77] and hyperkinetic move-
ments [73, 75, 78–83]. These abnormalities involved the SMA and the pre-SMA 
(dedicated to the suppression of the motor plans), right temporo-parietal junction 
and right middle temporal gyrus, cingulate cortex, ventromedial prefrontal cortex 
and precuneus cortex, paracingulate gyrus and left Heschl’s gyrus, right inferior 
frontal cortex, bilateral cerebellum, bilateral thalamus, left globus pallidus internus 
(GPi), and right caudate nucleus [72, 73, 75, 80–95].

Some neurophysiological findings are common to both functional and organic 
disorders. In this regard, organic dystonia and functional dystonia are both charac-
terized by decreased cortical inhibition [44, 94, 96–98], similar local field potentials 
in the globus pallidus and thalamus, and abnormal activation of the right dorsolat-
eral prefrontal cortex. However, only patients with organic dystonia have increased 
sensorimotor cortical plasticity [99, 100].

The readiness potential (Bereitschaftspotential, BP), meaning the cortical activa-
tion preceding self-initiated movement or volitional muscle relaxation, is an activa-
tion pattern of the SMA and premotor cortex [44]. BP usually (but not always) 
precedes psychogenic jerks [101–104]. Even if BP is recorded prior to the move-
ment, patients with FMDs perceive their movement as “involuntary” [44].

Grey matter is increased in FMD patients in subcortical motor areas (basal gan-
glia), cerebellum, thalamus, and limbic/paralimbic cortical structures [31, 105–
107]. Increased cortical volume of the SMA, superior temporal gyrus, and 
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dorsomedial prefrontal cortex was observed in children and adolescents with FNDs 
[84, 108]. Volumetric cortical alterations were observed in patients with mobile 
compared to fixed functional dystonia [109].

Different FNDs constitute a continuum spectrum of functional disorders that 
share similar etiopathogenic mechanisms [110].

15.4  Comorbidities

FNDs are in comorbidity with some psychiatric disorders. Major depression was 
reported in 32–58% of cases [33, 111–113], anxiety disorder in 62–79% [22, 33, 
111, 114, 115], post-traumatic stress disorder (PTSD) in 23% [116, 117], dissocia-
tive disorders in 47% [115], and somatization disorders in 27% [112]. Personality 
disorder was found in 45–74% FND cases [111, 118, 119]; the borderline personal-
ity disorder (BPD) was reported in 34% [120] of FND patients.

There is an association of FNDs with some neurological disorders. Indeed, PNES 
are common in epilepsy patients [121–124], FMDs are common in Parkinson’s dis-
ease and dementia with Lewy body cases [125–128], and different FNDs are com-
mon in patients with multiple sclerosis [129, 130] or migraine [131, 132].

Twenty-five percent of patients with FMDs have a comorbid organic movement 
disorder [133]. Functional cognitive disorders (subjective cognitive difficulties 
causing distress and functional impairment with no underlying structural, neurode-
generative, toxic, or metabolic cause [134]) were reported in patients with depres-
sion, bipolar disorder, and anxiety [134–136].

Dissociative symptoms (depersonalization, derealization, dissociative amnesia) 
could be also comorbid with FNDs [1]. Moreover, FND may overlay with chronic 
pain conditions such as irritable bowel disease, CRPS, migraine, headaches, or 
fibromyalgia [137].

Symptoms of lower urinary tract dysfunction were found in 20% of FMD cases; 
overactive bladder symptoms were the most common [138].

15.5  Epidemiology

The exact prevalence of FNDs is not known, although transient symptoms are com-
mon [1]. A prevalence of 5.6% were described in an urban community [139], while 
the prevalence in neurologic services varies from 6 to 18% of the entire number of 
patients [1, 140]. The incidence of individual persistent functional symptoms is 
estimated to be 2–12/100,000 per year [1, 7, 118, 141].

The 1-year prevalence of non-organic disorders in the general community in 
Florence (673 patients) was reported as 0.3% conversion disorder (equivalent to 
FND), 0.7% body dysmorphic disorder, 4.5% hypochondriasis, 0.6% somatoform 
pain disorder, 0.7% somatization disorder, and 13.8% undifferentiated somatoform 
disorder [142].
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In an Australian cohort of FND patients, sensory symptoms were the most com-
mon manifestation (48%) followed by limb weakness (37%) and psychogenic non- 
epileptic seizures (14%). Outcome information was available for 49% of patients at 
an average of 3 months of follow-up, showing that 45% had some improvement in 
their symptoms, 43% had static symptoms, and 12% had worsening of symp-
toms [140].

Around half of FND patients presents with an FMD [143]; 10% (range 1.7–25%) 
have been categorized as functional parkinsonism (FP) [133].

In two Swiss movement disorders clinics, the prevalence of FP was reported to 
be 0.64 per 100,000, representing 0.24% of patients with parkinsonism [144]. The 
majority (87%) of them were women. Six patients had an additional diagnosis of 
Parkinson’s disease (in four of them, the functional symptoms preceded the organic 
ones), 83% of depression, and 66% of other FNDs.

In a study on 14,568 patients seen in a movement disorders clinic since 1988, 
530 patients (3.6%) had FMD [145]. Of them, 17 (3.2%) had parkinsonism, 211 
(39.8%) tremor, 215 (40.6%) dystonia, 91 (17.2%) myoclonus, 23 (4.3%) tics, 8 
(1.5%) other dyskinesias, and 3 (0.6%) psychogenic chorea [145].

The mean age of onset is 44 years (range 4–73 years) for FMDs [113, 146, 147].
There is a female predominance (mean age 50 years, range 17–83 years) [133] in 

FNDs including FMDs (61–87%) [113, 145, 148–152].
However, FNDs, especially FMDs, are not uncommon in childhood and in 

elderly [4]. In a group of 606 pediatric patients with movement disorders, 27 (4%) 
had FNDs [153]. Child psychiatrists have reported a prevalence of FNDs of 1–3% 
[154, 155].

The diagnosis of PNES is established in 5 to 10% of outpatients in epilepsy clin-
ics and 20–40% of inpatients in epilepsy monitoring units [156–159]. An incidence 
of PNES in the general population (from the age of 13 years old and older) in 
Scotland was estimated as 4.9/100,000/year [160], 1.4/100,000/year in Iceland 
[140], and 3.03/100,000/year in the USA [161].

The exact prevalence of cognitive functional disorders is unclear. A Dutch study 
on 2000 healthy patients concluded to a prevalence of functional forgetfulness of 
29% in people aged 25–35, rising to 34% in those aged 40–50, 41% in those aged 
55–65 years, and 52% in the age group of 70–85 years [162]. In 24% of 418 patients 
in a memory clinic, no dementia or other organic diagnosis was established. Other 
studies reported a prevalence of functional cognitive disorders of 24–65% in mem-
ory clinic [163–166]. A study on 53 patients with functional retrograde amnesia 
found a male prevalence (ratio = 3:1) [167].

Functional vision disturbances can be present at any age group [168], and its 
prevalence is of 1–5% of referrals to ophthalmologists [169, 170].

The prevalence of functional dizziness as a primary cause of vestibular symp-
toms is of about 10% in neuro-otology centers [171]. It accounts for 19.5% of 
17,700 adult outpatients, being the second most common diagnosis after benign 
paroxysmal positional vertigo in a tertiary referral dizziness unit [172]. It is also 
very common in childhood with a prevalence of 21%.
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15.6  Clinical Diagnosis

The diagnosis of FND requires a careful anamnesis, clinical examination, and usu-
ally some investigations in order to exclude the organic causes of neurological 
symptoms.

FND or conversion disorder is listed in DMS-5 in the section “Somatic Symptom 
and Related Disorders.” While in ICD-10 the dissociative disorders were classified 
exclusively in the psychiatric section; in ICD-11 the “dissociative neurological 
symptom disorders” are included in the section “Mental, Behavioral, or 
Neurodevelopmental Disorders” [2].

The DSM-5 diagnostic criteria of FND include the presence of one or more 
symptoms of altered voluntary motor or sensory function with clinical findings pro-
viding evidence of incompatibility between the symptom and recognized neurologi-
cal or medical conditions. The symptom or deficit should be not better explained by 
another medical or mental disorder and should cause clinically significant distress 
or impairment in social, occupational, or other important areas of functioning or 
warrant medical evaluation [1].

FNDs in DSM-5 are divided in FND with (1) weakness or paralysis, (2) with 
abnormal movement (e.g., tremor, dystonic movement, myoclonus, gait disorder), 
(3) with swallowing symptoms, (4) with speech symptom (e.g., dysphonia, slurred 
speech), (5) with attacks or seizures, (6) with anesthesia or sensory loss, (7) with 
special sensory symptom (e.g., visual, olfactory, or hearing disturbance), and (8) 
with mixed symptoms [1].

In ICD-11 the term “dissociative disorder” is used as the synonym of “functional 
neurological symptom disorder.” It is characterized by paresis or weakness, gait 
disturbance, movement disturbance, visual disturbance, speech disturbance, other 
sensory disturbances, non-epileptic seizures, auditory disturbance, vertigo or dizzi-
ness, and cognitive symptoms [2].

There can be an acute FND episode (symptoms present for less than 6 months) 
or persistent FND (symptoms occurring for 6 months or more). Also, FNDs in 
DSM-5 are divided in those with psychological stressor or without it.

DSM-5 specifies that, although the diagnosis requires that the symptom is not 
explained by neurological disease, it is not correct to make it simply because results 
from investigations are normal or because the symptom is “bizarre.” There must be 
specific clinical findings that indicate the incompatibility with neurological disease 
and an internal inconsistency at examination. The examples of such examination 
findings supporting FND diagnosis include [1, 4, 10, 14, 28, 173–178]:

 1. Hoover’s sign (Hoover’s test): Weakness of hip extension returns to normal 
strength with contralateral hip flexion against resistance (Fig. 15.1).

 2. Marked weakness of ankle plantar flexion when tested on the bed in an indi-
vidual who is able to walk on tiptoes.

 3. Tremor entrainment test: The unilateral functional tremor changes when the 
individual is asked to copy the examiner in making a rhythmical movement 
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with their unaffected hand, such that it copies the rhythm of the unaffected hand 
or the functional tremor is suppressed or no longer makes a simple rhythmical 
movement.

 4. In “psychogenic” non-epileptic attacks (PNES), the occurrence of closed eyes 
with resistance to opening.

 5. For visual symptoms: A tubular visual field (i.e., tunnel vision).
 6. Midline splitting and splitting of vibration in functional sensory disorders 

(Fig. 15.2).
 7. Nonanatomic pattern sign and inconsistency for sensory disorders.
 8. Dragging gait: Patients with acute functional weakness may drag their whole 

leg behind them with the hip externally or internally rotated, unlike patients 
with organic hemiparesis who tend to swing or circumduct their leg.

 9. Drift without pronation for upper limb paresis [179].
 10. Pelvic thrusting favors PNES, although it can be seen in frontal lobe focal sei-

zures [14].

These signs have good specificity but low sensitivity [173]. Overall, many posi-
tive signs have been identified for functional symptoms, although only some of 
them have been validated [173–175]. Hoover’s test has been considered the most 
useful test for non-organic weakness [129]. The psychogenic gait could be valuably 
categorized into three patterns—limping of one leg, limping of two legs and truncal 
imbalance, and the reliability between independent raters was high [173, 180].

Fig. 15.1 Hoover’s test
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In regard to FMDs, the core clinical features are considered variability of move-
ment frequency, direction, phenomenology, and body location; distractibility 
(decrease or complete cessation of involuntary movements when engaged in mental 
tasks or voluntary movements with an unaffected limb); entrainability; and suggest-
ibility [4].

Nonanatomic pattern sign and inconsistency for sensory disorders have demon-
strated high sensitivity and specificity [174].

Long duration, fluctuating course, asynchronous movements, pelvic thrusting, 
side-to-side head or body movement, closed eyes, ictal crying, and memory recall 
are signs with good evidence from literature specific for PNES [173]. The bringing 
of an age-inappropriate toy animal to the video-EEG monitoring (“teddy bear sign” 
[181]) was found in single studies to have a high specificity but low sensitivity, as 
they are rare.

The phenomenon of “la belle indifference” (i.e., lack of concern about the nature 
or implications of the symptom) could be present, but it is not specific for FND [28]. 
A meta-analysis of 11 studies even concluded to a frequency of “la belle indiffer-
ence” of 21% (range 0–54%) in 356 patients with FND and of 29% (range 0–60%) 
in 157 patients with organic disease [182].

The anamnesis is a very important part of the FNDs’ diagnostical process. It is 
essential to obtain details regarding onset and evolution of symptoms.

In this regard, FMDs usually begin suddenly (in around 50% cases) and rapidly 
progress to severe disability [4, 28, 177, 183]. Their course often fluctuates, and 

Fig. 15.2 Midline 
split test
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transient spontaneous remissions may occur. Frequently, patients associate symp-
toms with a preceding injury or illness. The movements may be limited to certain 
situations and not interrupting others (e.g., walking). In addition to the chief com-
plaint, FMD patients often have other transient symptoms. The level of disability in 
FMDs is often discordant with the physical deficits. Patients may use assistive 
devices such as canes, walkers, and wheelchairs or become completely dependent 
on family members for total care. The past medical history in FMDs typically 
includes a long list of diagnoses and surgical procedures. Childhood traumas may 
be reported. The typical FNDs’ comorbidities (as depression, anxiety) may be pres-
ent [183]. Family history may reveal other family members with similar disorders 
or chronic neurologic diseases with similar symptoms [4, 184].

Laboratory tests as well as imaging investigations are important investigations in 
the diagnostic pathway to exclude organic causes of the diseases.

Magnetic resonance imagery (MRI) can rule out or at least decrease the possibil-
ity of an organic brain or spinal cord pathology. Some subtle MRI changes in FNDs 
are explored in research purpose to understand the FNDs’ pathophysiology [185]. 
The DaTSCAN is used to differentiate FP to idiopathic Parkinson’s disease. 
However, DaTSCAN can be negative in some parkinsonian syndromes.

Electroencephalography (EEG) is useful to differentiate PNES from epileptic 
seizures. However, some seizures may be missed in the routine EEG. An occurrence 
from EEG confirmed sleep and postictal confusion supports the diagnosis of epilep-
tic seizure.

Tremor can be investigated by electromyography (EMG).
The Gupta-Lang criteria for FMDs introduced a laboratory-supported, definite 

diagnostic category based on electrophysiological findings in functional myoclonus 
(using EMG and EEG back-averaging for the assessment of BP) and functional 
tremor (surface EMG to document entrainment, which is also termed coherence and 
coactivation signs) [186].

The differential diagnosis of FNDs should be made with organic neurological 
(such as epilepsy, stroke, multiple sclerosis, Parkinson’s disease) or systemic disor-
ders. Sometimes a supervision of patient and a reassessment of symptoms are 
required. Differentiation can be difficult, especially in a comorbid of FND and 
organic neurological disorder. Indeed, it is important to take into account that 
patients may have a combination of an organic disease with a functional overlay. 
The differential diagnosis of FNDs is particularly important in the emergency 
department, when the right decisions and diagnosis can avoid unnecessary investi-
gations and costs [177].

If a mental health syndrome better explains the symptomatic, that diagnosis 
should be considered. For instance, patients may report general heaviness of their 
limbs or cognitive changes in depressive disorders. Episodic neurological symp-
toms (e.g., tremor, paresthesia) can occur in both conversion disorder and panic 
attacks; however, the panic disorder is usually associated with cardiovascular 
symptoms.

FNDs should be differentiated from dissociative symptoms, such as depersonali-
zation, derealization, and dissociative amnesia. Patients with malingering or 
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factitious disorder have a “secondary gain” (i.e., when individuals derive external 
benefits such as money or release from responsibilities) because of their symptoms, 
which however could also be present in FNDs.

15.7  Special Syndromes

FNDs include a variety of neurological syndromes and symptoms, some of which 
will be shortly reviewed below.

Functional movement disorders can present with any type of hypokinetic and 
hyperkinetic, paroxysmal, or continuous movement dysfunction (including tremor, 
dystonia, gait difficulty, myoclonus, chorea, tics). Patients with FMD are more 
likely to have ongoing disturbing movement symptoms affecting everyday tasks. 
The clinical diagnosis of an FMD is based on the presence of movements, which are 
inconsistent/incongruent with organic movement disorders or sometime on the 
presence of the psychogenic signs [4, 145]. Distractibility, entrainability, suggest-
ibility, and variability of symptoms are core clinical characteristics of FMDs.

Psychogenic tremor is the most common FMD, accounting for 50% of this group 
of FNDs [133]. Variability of tremor frequency and direction is common. However, 
the organic tremor can have variable amplitudes as well, often increasing with stress 
or anxiety [187]. Several electrophysiological tests to evaluate psychogenic tremor 
have been validated demonstrating an 89.5% sensitivity and 95.9% specificity with 
good inter-rater and test-retest reliability [186, 188].

Functional dystonia is characterized by a sudden onset and a rapid progression 
to a fixed dystonia and early local pain. Patients usually do not have associated sen-
sory tricks and have minimal or no exacerbation with action. Very common is the 
plantar flexion and inversion of the foot; associated weakness in the dystonic limb 
might be seen. An active resistance to passive range of motion often occurs. The 
typical pattern of a functional hand dystonia is a clenched fist with flexion of digits 
two through five with sparing of the thumb or the index finger, preserving the pincer 
grasp. When affecting the cervical region, the typical phenotype is a fixed laterocol-
lis with ipsilateral shoulder elevation and contralateral shoulder depression (the lat-
ter is not typically seen in organic cervical dystonia) [4]. There is also a controversial 
entity referred to as peripherally induced dystonia, preceded by a mild injury, and 
resulting in a fixed dystonia often associated with signs of complex regional pain 
syndrome [189].

Functional myoclonus often presents as jerking movements of the limbs, head, or 
trunk. Unlike organic myoclonus, it is often associated with facial grimacing and 
forceful eyelid closure. Psychogenic myoclonus often occurs in episodes and is 
typically slower than organic myoclonus. When it is stimulus-induced, it may 
although occur even before a stimulus is applied, such as before the hammer hits the 
knee when checking reflexes [4]. It usually does not persist during the sleep. Surface 
EMG in functional myoclonus typically demonstrates a burst muscle contraction 
duration greater than 70 ms as opposed to a shorter duration in organic myoclonus 
[190]. A BP was reported in 63% of functional cases of myoclonus. Variability of 

V. Sajin and A. Macerollo



289

muscle recruitment was the most likely parameter to distinguish functional from 
organic myoclonus [191]. Palatal myoclonus can be functional, as well.

Functional gait disorder frequently occurs in combination with other FMDs. 
The strength on motor testing is often normal, but patients are unable to bear weight, 
needing maximal assistance to stand. These patients often exert excessive effort 
when walking, greater than that seen in organic gait disorders, and might demon-
strate the “huffing and puffing sign” characterized by huffing, breath holding, moan-
ing, and facial grimacing [192]. Common manifestations of psychogenic gait are 
excessive slowness, intermittent buckling at the knees, lurching without falling, and 
magnet-like attraction to the adjacent walls [192, 193]. Patients may present some 
dramatic compensatory features such as walking with arms outstretched, referred to 
as “tightrope walking.” Providing minimal support with one finger by the examiner 
often results in dramatic improvement of the balance. Patients often show an exag-
gerated response to the pull test. Frequently, the functional gait disorder develops 
after a fall (“post-fall syndrome”). It is important to distinguish a psychogenic gait 
disorder from organic disease with a complex gait pattern, such as generalized dys-
tonia, gait affected by dyskinesia in Parkinson’s disease, Huntington’s disease, spi-
nocerebellar ataxia, or crisscross gait in glucose transporter type 1 deficiency 
syndrome.

In contrast to Parkinson’s disease, patients with psychogenic parkinsonism are 
more commonly female and have a relatively younger age at onset [144]. There is 
frequently a lack of movements’ decrement during the finger-tapping test to inves-
tigate the bradykinesia but the presence of hypokinesia and an excessive effort dur-
ing the movements’ performance [194].

Functional facial movements include blepharospasm (involving bilateral con-
traction of the frontalis and corrugator and resulting in narrowed palpebral fissures 
without actual contraction of the orbicularis oculi), psychogenic facial spasm (with 
classic phenotype being ipsilateral platysma contraction with downward deviation 
of the corner of the mouth), and hemifacial spasm.

Functional paroxysmal dyskinesia has a later onset than the organic dyskinesia 
[195]. Patients generally do not respond to medications typically used for organic 
paroxysmal dyskinesias [4].

Psychogenic tics are rare, have an older age of presentation compared to organic 
tics, have a female predominance, and lack a premonitory urge. However, some 
organic tics can also present without premonitory sensations. An exaggerated inter-
ference with normal movements is common in functional tics and rare in Gilles de 
la Tourette syndrome [4].

Functional oculomotor disorders usually include oculogyric crises, opsoclonus, 
and ocular flutter [196].

Functional sensory symptoms represent an alteration or absence of normal sen-
sation in the absence of neurologic disease. There are recognizable clinical patterns, 
such as hemisensory disturbance (“midline splitting,” Fig. 15.1) and sensory distur-
bance finishing at the groin or shoulder. A nonanatomic sensory loss is also a typical 
finding. Functional sensory symptoms should be differentiated from unusual organic 
sensory disturbances, such as synesthesia, cenesthesia, and allochiria [197].
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Non-epileptic seizures, also called psychogenic non-epileptic seizures (PNES), 
consist of paroxysmal changes in responsiveness, movements, or behavior that 
superficially resemble epileptic seizures, but they are characterized by lack of a 
neurobiological origin similar to epileptic seizures and are not associated with elec-
trophysiological epileptic changes. PNES are relatively common occurrences in 
epilepsy centers [198]. Common but not pathognomonic symptoms in PNES are 
asynchronous limb movements, out-of-phase clonic activity, intermittent shaking 
movements with episodes of inactivity, side-to-side head movements, pelvic move-
ments, dystonic body posturing, eyes closed during the event, and non-stereotypical 
seizure patterns [199, 200]. Urinary incontinence and tongue biting do not reliably 
distinguish between epileptic seizures and PNES [201]. The differential diagnoses 
of PNES include epilepsy, movement disorders, and other non-epileptic paroxysmal 
events (e.g., syncope). Frequently, there is a combination of PNES and truly epilep-
tic seizures. Psychiatric comorbidities are also common in PNES [202]. Prolonged 
video-EEG monitoring with ictal recording is considered as the optimal test for the 
diagnosis of PNES [202, 203]. However, some seizure types do not present ictal 
EEG abnormalities (e.g., simple focal seizures), or the ictal EEG changes are 
obscured by movements (e.g., frontal seizures) [198, 200].

Functional weakness and other stroke mimics are relatively common present-
ing with limb weakness, numbness, or speech disturbances. Similar to stroke symp-
toms, the acute functional deficits are usually lateralized (e.g., hemiparesis) [112, 
204–206]. Two recent studies from large centers demonstrated rates of functional 
stroke mimics of 8% [207, 208]. A complete clinical examination, including the 
clinical bedside tests that point to a functional genesis of the symptoms (as Hoover’s 
test, Fig. 15.2), is not always possible in an emergency department because of lack 
of time, and only an emergency high-resolution brain imagery (MRI) could rule out 
the stroke [209].

Functional cognitive disorders usually include functional memory disturbances 
(inclusive functional retrograde amnesia or so-called dissociative amnesia), decline 
in attention, and concentration disturbances. Inconsistencies between self-reported 
symptoms and everyday functioning or neuropsychological test results are one of 
the core clinical features of functional cognitive disorder. Functional amnesia 
includes also the psychogenic fugue with a loss of sense of personal identity and a 
period of wandering from a few days until about 4 weeks, as well as the focal retro-
grade amnesia [167, 210, 211]. Functional cognitive disorders could be part of anxi-
ety or depression. Overall, psychological distress is considered to be the biggest 
factor related to the subjective cognitive impairment in younger age group (age 
45–64 years old) [212]. Functional cognitive disorders also could occur in associa-
tion with other functional symptoms or independently. They should be differenti-
ated from dementia and from cognitive dysfunction due to some secondary causes, 
as drugs, brain injury, encephalitis, stroke, transient global amnesia, vitamin insuf-
ficiency, endocrine dysfunction, or other diseases [166].

Functional vison disturbances include the subnormal vision or altered visual 
fields where no underlying pathology of the visual system can be found. There 
could be a variety of symptoms including binocular visual loss, monocular visual 
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loss, or monocular decrease in vision. It is not a diagnosis of exclusion but rather the 
confirmation that the patient has better vision than pretended; hence, the more tests 
performed showing inconsistencies of symptoms and signs, the more reliable the 
diagnosis of functional vision disturbances is. Very suggestive is failure to perform 
tests that actually need no vision but imply the proprioception, such as the fingertip- 
touching test. The latter is easily performed by a truly blind person (without pro-
prioceptive or coordination pathology) but is frequently failed by patients with 
functional vision loss. The signing of own name is commonly possible in patient 
with organic vision loss, but a patient with functional vision disturbance may pro-
duce a bizarre signature [213]. Normal pupillary reflexes also may indicate a func-
tional visual problem. However, a thorough differential diagnosis is indispensable 
as some rare ophthalmic conditions (including Stargardt’s disease, cone dystro-
phies, or other hereditary retinal dystrophies) and paraneoplastic syndromes (i.e., 
cancer-associated retinopathy or melanoma-associated retinopathy (MAR)) may 
have very subtle clinical signs [213, 214]. Forty-five to 78% of patients with func-
tional vision loss experience resolution of all visual symptoms under psychothera-
peutic treatment [215–219]. Good prognostic indicators include young age and 
absence of any associated psychiatric disease [215].

Functional auditory symptoms include a non-organic hearing loss and func-
tional auditory hallucinations. They are sometimes difficult to differentiate from an 
organic auditory dysfunction. Depression and obsessive-compulsive disorder are 
common in patients with functional musical hallucinations [220].

Functional speech disorders have an inconsistent clinical presentation. 
Functional aphonia or dysphonia can usually be diagnosed by demonstrating nor-
mal sound production on prompted coughing or throat clearing [112].

One of the most common functional speech disorders is stuttering, which can 
occur in isolation or together with other FNDs [221]. The typical characteristics of 
a functional stuttering are an excessive variability of presentation, excessive consis-
tency (stuttering on every syllable/word), struggling behaviors such as grimacing 
and neck extension (though articulatory groping can accompany apraxia of speech), 
absence of accompanying dysarthria, aphasia or apraxia of speech, and agrammatic 
or telegraphic speech without aphasia [221].

In functional dysarthria, which rarely occurs in isolation from other FNDs, 
patients might complain of a globus sensation but will rarely have any other swal-
lowing difficulties [112]. Isolated dysarthria has an 86% likelihood of being a stroke 
mimic [222].

Functional aphasia is rare and usually presents as non-fluent aphasia with pre-
served comprehension, and naming and speech patterns are more inconsistent than 
in truly aphasia [223]. The foreign accent syndrome can be functional, as well [224].

Functional vestibular symptoms are relatively common in adult inpatients and 
outpatients. A careful anamnesis and clinical examination can help diagnose a func-
tional dizziness. The so-called persistent postural-perceptual dizziness includes 
core features described over the last 30 years in syndromes like phobic postural 
vertigo, chronic subjective dizziness, space-motion discomfort, and visual vertigo 
[225]. Several studies disclosed a number of functional alterations of vestibular and 
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balance mechanisms that distinguished functional vestibular symptoms from pri-
mary psychiatric disorders [226–229]. Coexisting anxiety and depressive disorders 
also are common in patients with functional dizziness, but functional vestibular 
disorders can occur without psychiatric comorbidity [230].

15.8  Communicating the Diagnosis

When the diagnosis of an FND is established for the physician, the patient should 
be informed. Not providing the patient with a clear diagnosis can result in a delay in 
treatment and in additional unnecessary consultations, investigations, as well as 
emergency department visits [231]. A critical first step in increasing favorable out-
comes is the discussion of the diagnosis with the patient, encompassing the critical 
points: there is an established diagnosis, and the disorder is potentially reversible 
with treatment [10]. Receiving a diagnosis can be even therapeutic for some patients. 
The basic communication skills required for patients with FND are similar with 
those needed for other patients. Communication is more successful if positive and 
negative factors supporting the diagnosis are listed and the relevance of psychologi-
cal factors becomes believable to the patients. It is suggested to begin with the 
patient’s particular concerns about this symptom and what may have been told by 
other doctors, so that specific reassurance can be given [232].

However, it is not helpful simply to inform patients which conditions they do not 
suffer from. The aims of the conversation should include reducing anxiety and facil-
itating engagement in further psychological therapy. The etiology of functional 
symptoms should be explained in a simplified way, linking mood, pathogenesis, and 
symptoms (e.g., “When people are anxious, the muscles in their neck tend to tense 
up and that can cause headaches” [233]). The explanation of the diagnosis should 
make sense to the patient. Clinicians must carefully explain the terms “psycho-
genic,” “conversion,” and “functional,” so the patient does not misinterpret them to 
imply that he or she is feigning or malingering. The plan for further management 
should be presented. Treatment can be described as a form of “brain retraining” 
[231]. Acute symptoms may improve with an explanation, encouragement, positive 
suggestion, and physiotherapy. In more chronic cases and to anticipate and prevent 
relapse, a psychological approach should be offered [232]. If the patient has estab-
lished healthcare providers, it is important to communicate with them to ensure that 
they understand the new diagnosis.

Patients in whom PNES is suspected should be referred by the family doctor to 
an epileptologist for confirmation. If there is no coexisting epilepsy, the patient 
could be discharged from the neurological care. However, it is important that before 
discharge patients have accepted their diagnosis and a transition to psychiatry has 
been established [202]. Possible strategies for communicating the diagnosis of 
PNES include showing the patient a video-recording of the seizure and presenting 
the diagnosis as good news (i.e., the absence of epilepsy) [234].
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15.9  Treatment

The treatment of the FND patients requires a multidisciplinary approach. The physi-
cian who establishes the diagnosis of FND (usually neurologist) should collaborate 
with psychologists and psychiatrists specialized in the FNDs. The FND’s treatment 
could be outpatient as well as an inpatient one. There are multimodal treatment 
programs developed specially for FND [235]. In many countries there are also pedi-
atric inpatient and outpatient services specialized on functional symptoms.

Psychotherapeutic interventions have traditionally been considered the treatment 
of choice of functional disorders. Psychotherapy should be explained in terms of 
how it will help the patient’s symptoms. The patient should understand that “the 
way the brain processes information” is changed in order to minimize the tendency 
to express distress through physical symptoms and to create new behaviors that 
break the established unconscious pattern that leads to those symptoms [235]. The 
disorder-adapted cognitive-behavioral therapy (CBT) includes education about 
FND and its pathophysiology and trains patients in stress management techniques 
and new behavioral responses. It also helps patients identify and change unhelpful 
thought patterns that reinforce their symptoms [235]. CBT is frequently used for 
FND [10, 236–242]. Some randomized studies showed a high efficacy of CBT in 
PNES [243, 244]. In that case it includes components such as education, skills in 
gaining control of seizures, recognizing triggers, changing cognitions and behaviors 
associated with seizures, and widening therapy to other aspects of interpersonal 
functioning [10]. There are also special CBT workbooks which help the patients 
overcome their functional problems [245, 246]. Hypnosis has also been proven 
effective for FNDs in randomized controlled trials [238].

There is evidence that physical therapy helps improve FND, especially the one 
manifested as a movement disorder [247–255]. It has as goal the change in the pro-
cessing of complex motor programs and the facilitation of engagement in more 
adaptive patterns of movement or gait. Motor rehabilitation strategies aim to help 
the patient establish normal control of movement through physiotherapy and occu-
pational or speech therapy. It includes motor retraining that begins with establishing 
the basic movement patterns (e.g., weight-shifting); the complexity of movement is 
sequentially increased toward normal movement patterns. Reducing symptom 
severity by distraction can also be used. Unhelpful cognitions (e.g., thinking “my 
nerves are damaged”) and behaviors (e.g., acting as moving could cause more dam-
age) should be addressed [10, 256]. Outpatient interventions with a physical or neu-
rorehabilitation focus may be beneficial for patients with less severe symptoms.

If the physical therapist is not familiar with FND, he or she should be provided 
by the referring clinician with the consensus guidelines. The referring clinician 
should also be available for consultations.

The psychiatric comorbidities in FND (depression, anxiety, post-traumatic stress 
disorder, etc.) may require a pharmacological treatment. CBT was reported to ame-
liorate the depression and anxiety in FND patients, as well [237].
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Some other non-pharmacological interventions have been proven effective in 
single cases or small case series of FNDs. These include transcutaneous electrical 
stimulation, transcranial magnetic stimulation, and therapeutic sedation with propo-
fol [251, 257].

15.10  Outcomes and Prognosis

Data concerning outcome are variable. However, partially because of delayed and 
poorly delivered diagnoses, the prognosis of FNDs remains generally poor. The 
largest prospective follow-up study on 716 patients with mixed FNDs followed up 
over 1 year in Scotland concluded to a poor outcome with 67% of the patients hav-
ing unchanged symptoms or worse [258]. Even patients with good understanding 
and acceptance of diagnosis continue to have symptoms over time, which some-
times progress [10]. Consistent negative predictors are long duration of symptoms 
before diagnosis, receiving a health-related benefit, and comorbid personality disor-
ders, whereas positive predictive factors include young age and early diagnosis [10, 
15, 257, 259, 260]. Therefore, the prognosis seems to be better in children than in 
adolescent and adults [1].

A systematic review on patients with FMD concluded that about 40% have a 
persistent or worse symptomatic during the follow-up with only 20% showing a 
complete remission [257]. Only about 40% of patients with PNES achieved the 
seizure remission during the follow-up period according to other systematic reviews 
[15, 261]. Sensory symptoms seem to have a similar prognosis with improvement in 
about 45% [262] (in another study however 83% [205]) of cases.

There are currently no established clinical factors or screening tests to indicate 
which patients may benefit from specific treatment modalities and over what 
period [10].

15.11  Prevention of Functional Disorders

Currently there is little knowledge on primary prevention of FMD.  However, as 
emotional and personality disorders are risk factors for FND, an early management 
of these conditions could result in reduced incidence of functional neurological 
symptoms. Another point could be reducing the early-life stressors that also seem to 
be associated with the development of FND.

The presence of other health issues, difficulties in interpersonal relationships, 
and previous life events such as bereavement are other risk factors for FND. Therefore, 
their adequate approach can help prevent FNDs. There are sometimes precipitating 
physical events before the onset of FND [48, 263, 264]; however, preventing all 
physical injuries is probably not possible. At the same time, an adequate treatment 
of the traumatic consequences could possibly reduce the occurrence of FND.

The role of the educational background and IQ as risk factors is not clear yet, 
although it seems that they have little effect on outcome [265]. The news coverage 
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of medical conditions and illnesses portrayed on television and movies seems also 
to have an important role in the development of neurological functional disorders 
[54, 58] and could play an important role in education of population in order to 
prevent or at least early recognize the FND.

15.12  Conclusions

FNDs include several conditions strongly and interdependently associated with 
mental health. Although their etiopathology per definition includes no organic 
causes, some underlying minor brain changes were discovered. Early recognition of 
the FND and their risks, precipitating and perpetuating factors, as well as an ade-
quate management of FND significantly improve the prognosis.
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In this chapter I will present a series of findings aimed at shedding light on the rela-
tionship between two recently discovered biological systems (the gut microbiome 
and the endocannabinoid system) and anhedonia and amotivation, debilitating 
symptoms that characterise psychotic illness since its earliest stages [1–3].

The rationale of investigating new potential biological pathways underlying 
anhedonia and amotivation is to facilitate treatment breakthroughs [4], as current 
therapies aimed at palliating these symptoms lack in efficacy [5].

A growing body of literature shows that modifications in the diversity and com-
position of the gut microbiota occur in psychotic illness [6], even before the onset 
of the disorder [7]. These modifications have been related to more severe illness 
outcomes, including poor response to treatment [8]. While most of the evidence on 
the relationship between psychotic illness and the gut microbiome is associational, 
new studies using novel methodological approaches suggest causality [9, 10]. With 
the gut microbiome being modifiable, these new findings strongly encourage the 
search for novel therapeutics that could improve illness trajectories in psychotic ill-
ness by targeting the gut microbiome (“psychobiotics”) [11].

Most of the currently available psychobiotics have broad effects on the gut 
microbiome [12]. This results in downstream aspecific effects on the gut-brain axis, 
which might explain the mixed nature of current literature on the efficacy of psycho-
biotics in psychotic illness [12]. To unveil the real potential of psychobiotics as 
therapeutic aids for treating psychotic illness, it is important to first clarify the 
mechanisms through which changes in gut microbiome taxonomy and functionality 
translate into specific mental health phenotypes [11]. The endocannabinoid system 
modulates key central (glutamatergic, GABAergic and dopaminergic 
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neurotransmission) and peripheral (inflammation, metabolism) mechanisms of key 
relevance for pathophysiological models of psychotic illness [13]. A consistent 
body of evidence suggests a specific involvement of the endocannabinoid system in 
anhedonia and amotivation [14, 15], a view that is in line with large-scale initiatives 
such as the Research Domain Criteria (RDoC—endocannabinoids are among the 
molecular targets of positive valence system) [16]. Evidence from other fields of 
medicine, such as cardiology, neurology and immunology, suggests that the gut 
microbiome is a key modulator of the endocannabinoid system [17].

Based on these and other considerations presented later in the chapter, I will 
discuss the evidence on the existence of a gut microbiome-endocannabinoid axis 
that might represent a novel target of intervention for anhedonia and amotivation. 
This evidence could provide a theoretical background for the development of thera-
peutics in an area of unmet need, with potential implications for the field of early 
intervention.

The chapter is structured as follows:

 1. A brief introduction to anhedonia and amotivation and their relevance in psy-
chotic illness.

 2. An introduction to the gut microbiome and its relevance for psychotic illness, 
anhedonia/amotivation and implications for treatment.

 3. A synthesis of the evidence on the involvement of the endocannabinoid system 
in psychotic illness and the relevance for anhedonia/amotivation.

 4. New data suggesting the existence of a gut microbiome-endocannabinoid axis in 
psychotic illness.

 5. Final considerations.

16.1  Anhedonia and Amotivation: The Search for Novel 
Therapeutic Targets

Anhedonia and amotivation are highly debilitating symptoms, traditionally consid-
ered a unique feature of schizophrenia, where they manifest in 60–90% of patients 
[18]. More recently, it has become clear that these symptoms manifest across the 
whole psychosis spectrum [19, 20], where they represent key predictors of poor ill-
ness trajectories.

In the context of schizophrenia and related psychoses, anhedonia and amotiva-
tion are often referred to as “experiential negative symptoms” [4, 18]. The term 
“experiential” is used to underlie the experiential nature of these symptoms, which 
is in contrast with the expressive features of other frequently observed negative 
symptoms (blunted/flat affect and alogia, referred to as “expressive negative symp-
toms”) (see also Table 16.1).

This differentiation has clinical relevance as experiential, but not expressive, 
negative symptoms are tightly related to poor illness trajectories, loss in functioning 
and reduced response to treatment (for a more detailed description, including pri-
mary vs. secondary, please see ref. [4]). Anhedonia and amotivation, and related 
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social withdrawal, manifest as early as in the prodromal phase of psychosis, years 
before the appearance of delusions and hallucinations [4, 18, 21]. Therefore, these 
symptoms represent an important target for preventative interventions [2, 3]. 
Antipsychotics, the cornerstone of psychotic illness treatment, have limited, if any, 
efficacy on anhedonia/amotivation [5]. This has made the research on novel effec-
tive therapeutic targets for these symptoms an utmost priority. In schizophrenia, 
anhedonia and amotivation are traditionally related to a complex combination of 
dysfunctional dopaminergic, glutamatergic and cholinergic neurotransmission [18]. 
Based on this knowledge, a number of clinical trials used compounds (NMDA 
receptor enhancers, mGluR2-/mGluR3-positive allosteric modulators, muscarinic 
acetylcholine agonists, amphetamine-based compounds) aimed at targeting these 
neurotransmitter systems in patients with psychosis, with limited success [22]. 
More recently, the inflammatory system has received increasing attention from the 
clinical and scientific community as follows: (1) genome-wide association studies 
pointed out an association between the genes of the major histocompatibility com-
plex and schizophrenia [23]; (2) meta-analytic evidence showed increased circulat-
ing pro-inflammatory cytokines in patients with psychotic illness compared to 
controls [24]; and (3) population studies suggested high comorbidity rates between 
autoimmune disorders and psychosis [25].

Several authors advocate for a specific involvement of peripheral and central 
inflammation in the genesis of anhedonia and amotivation in psychosis [26]. 
However, the specificity of this association has been often questioned as pro- 
inflammatory mechanisms have been related to other key symptoms of the psy-
chotic spectrum, such as delusions, hallucination, cognitive deficits [27, 28] as well 
as other psychiatric syndromes [29]. Furthermore, the exact mechanisms underly-
ing the association between altered peripheral and central inflammation and anhe-
donia/amotivation are unclear. Molecules such as C-reactive proteins and cytokines, 
on which the majority of studies are focused, are relatively large and do not cross 
the blood-brain barrier, raising the question of how they could influence brain func-
tions [26]. More recent complementary hypotheses, such as a hyperactive comple-
ment system (involved in altered synaptic pruning) and microglia dysfunctions, did 

Table 16.1 Anhedonia and amotivation as experiential negative symptoms

Definition
Experiential Avolition Reduction in the initiation of and persistence in activities

Anhedonia Impairments in the intensity of pleasure (anticipated and/or 
experienced during the act) from activities usually perceived as 
pleasurable. This might be associated with reduced engagement 
in activities

Asociality Reduced interaction with others and diminished will to form 
social bonds

Expressive Blunted or 
flat affect

Decrease in the outward expression of emotion

Alogia Reduction in the quantity of speech and amount of spontaneous 
elaboration

16 Unmet Therapeutic Needs in Psychotic Illness: The Gut…



314

not find confirmation in large prospective studies in clinical cohorts [30]. These 
considerations might explain why the large majority of trials using anti- inflammatory 
compounds (inhibitor of cyclooxygenase type 2 [31], non-steroidal anti- 
inflammatory drugs [31], minocycline [12], methotrexate [32]) in psychotic illness 
were ineffective for the treatment of anhedonia/amotivation.

The search for new targets for the treatment of anhedonia/amotivation has con-
tinued and expanded beyond inflammation.

16.2  The Gut Microbiome: Relevance for Psychosis 
and Anhedonia/Amotivation

The gut microbiome is a highly dynamic and complex ecosystem of bacteria, viruses 
and fungi located in the human intestinal tract [33]. A consistent body of evidence 
suggests that the gut microbiome contributes to the regulation of many physiologi-
cal processes of key relevance for the host’s health [34], such as the maturation and 
modulation of the activity of the immune system; the regulation of appetite and 
body weight; and relevant for psychotic illness, neurodevelopment and neurodegen-
eration [35]. Many different gut microbiome-to-brain paths have been identified 
(summarised in Table 16.2), and each of them has potential relevance for psychotic 
illness.

16.2.1  The Gut Microbiome in Psychotic Illness

The gut microbiome is part of the interface between environmental risk factors and 
pathophysiological pathways of key relevance for psychotic disorders [39, 40]. 
Urbanicity, migration/ethnicity, diet and substance misuse, well-known risk factors 
for psychosis [41], have all been shown to modify the gut microbiome.

Significant differences in the taxonomy of gut microbes have emerged in all stud-
ies that have investigated the gut microbiome in patients with psychotic disorder vs. 
control [6, 7, 9, 42–44]. One key study showed that a specific panel of bacteria 
(Aerococcaceae, Bifidobacteriaceae, Brucellaceae, Pasteurellaceae and 
Rikenellaceae) can be used to distinguish patients with schizophrenia from controls 
[10]. Another longitudinal study identified certain taxonomic features (a lower abun-
dance of Lachnospiraceae, Ruminococcaceae and some Bacteroides spp.) within 
psychotic patients that could be used to predict their poor outcomes [45]. Two recent 
studies showed that the transplantation of gut microbes from unmedicated patients 
with schizophrenia to germ-free mice can induce schizophrenia-like behaviours in 
recipient animals [9, 10]. These two latter studies provided the first evidence suggest-
ing a causal link between abnormalities of the gut microbiome and schizophrenia.

The evidence from these early studies coherently showed that abnormalities of 
the gut microbiome, in particular a reduced microbial diversity (“gut dysbiosis”) in 
patients with psychotic disorders, could be clinically informative as diagnostic and 
prognostic biomarkers.
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Table 16.2 Interplay between the gut microbiome and biological systems of known relevance for 
psychotic disorders

Biological system Metabolites/molecules Relevance for psychotic disorder
Immune system 
[36]

Cytokines, antibodies 
against neural surface 
antigens (e.g. anti- 
NMDAR), C4

Altered gut microbiome composition can affect 
immune development by enhancing the 
sensitivity to both internal and external antigens, 
a common finding in psychotic disorder. In the 
host, this translates in the activation of a 
pro-inflammatory response that includes the 
release of pro-inflammatory cytokines (IL-6, 
IFN-γ and TNF-α), the activation of the 
complement system and molecular mimicry 
mechanisms that underlie more specific 
autoimmunity phenomena (antibodies against 
antigens of the neural surface)
Meta-analytic evidence and GWAS analyses 
advocate for a key role of the immune system 
in psychotic disorder. Both direct (C4 and 
synaptic pruning, NMDAR antagonism) and 
indirect (increased blood-brain barrier 
permeability) mechanisms might be at play

Indole and 
tryptophan 
metabolism [37]

Kynurenate/tryptophan 
ratio

Production of kynurenate, a N-methyl-d- 
aspartate receptor (NMDAR) antagonist, is 
influenced by certain bacterial species, and 
the activity of indoleamine-pyrrole-2,3- 
dioxygenase (IDO, a key enzyme on the 
conversion pathway from tryptophan to 
kynurenate) is upregulated by cytokines such 
as IFN-γ and TNF-α
NMDA hypofunction in cortical and 
hippocampal areas is central for 
pathophysiological models of psychotic disorder

Biological barriers 
[38]

Short-chain fatty acid 
(SCFA)

SCFA (acetate, butyrate, propionate) is a 
primary product of the breakdown of 
non-digestible carbohydrates by gut bacteria. 
SCFA facilitates the tight-junction assembly 
in intestinal (gut barrier) and endothelial 
(blood-brain barrier) cells
In pathophysiological models of psychosis, 
increased permeability of biological barriers 
is believed to facilitate the leakage of 
neuroactive material (e.g. kynurenate, 
antibodies, cytokines) in the brain

Endocannabinoid 
system [15, 17]

Anandamide (AEA) and 
2-arachidonoylglycerol 
(2-AG)

In the gastrointestinal tract, the engagement 
of the endocannabinoid is modulated by the 
gut microbiome. The main endocannabinoid 
mediators which are anandamide (AEA) and 
2-arachydonoilglycerol (2-AG) are protective 
towards psychotic disorder. The relevance of 
endocannabinoids for psychosis lies in the 
modulation of key neurotransmitter systems 
(glutamate, dopamine, GABA) and NMDAR 
expression
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16.2.2  Gut Dysbiosis and Anhedonia/Amotivation

Microbial diversity is considered by many as the hallmark of a “healthy” gut micro-
biome [36, 46]. Gut dysbiosis can trigger a cascade of events that are detrimental for 
the host’s health (Fig. 16.1).

These events include the loosing of gut barrier integrity and the leakage of bacte-
rial endotoxin (e.g. lipopolysaccharide—LPS) and false neurotransmitters from the 
gut lumen to the bloodstream (“endotoxemia”) [40]. These events can affect brain 
functions through both direct (e.g. neurotoxic triggers) and indirect (vagal system 
modulation) mechanisms [40]. Experimental animal and human models showed 
that gut dysbiosis and the consequent endotoxemia can induce in the host a series of 
symptoms that are often referred to as “sickness behaviour” [47].

Sickness behaviour is commonly used as a pathophysiological model of anhedo-
nia and amotivation [47]. A recent meta-analysis from our research group showed 
that gut dysbiosis occurs in severe mental illness (schizophrenia, bipolar disorder, 
depression) and is associated with the severity of anhedonia and amotivation across 
diagnostic boundaries [40]. Similar findings were obtained when chronic fatigue 

Gut-lumen Gut-lumen

Tight-junction proteins

Endotoxins

Intestinal inflammation

Systemic response

(Zonulin)

Gut-dysbiosis
(loss of microbial diversity)

(release of I-FABP from
damaged cells)

LBP

LPS

LPS

LPS

LPS

Blood stream/Systemic
circulation

sCD14

Bacterial translocation
from lumen to blood
stream (endotoxin)

Intestinal inflammation

Systemic response to
endotoxins

Loosening of tight
junctions (e.g., Zonulin)

(LPS, ASCA, etc.)

(I-FABP, alfa-1-antitrypsin)

(LBP, sCD14,
Immunoglobulins)

Fig. 16.1 Gut dysbiosis. Reduced microbial diversity (“gut dysbiosis”) triggers a cascade of 
events, including loosening of gut barrier permeability, intestinal inflammation, translocation of 
bacterial antigens from the gut lumen to the bloodstream and a systemic response to endotoxins. 
Each of these events can be measured with specific biomarkers. In order: tight junction proteins, 
intestinal fatty acid-binding protein (I-FABP), alfa-1-antitripsin, endotoxins (LPS lipopolysaccha-
ride, ASCA Saccharomyces cerevisiae antigens), lipopolysaccharide-binding protein (LBP), solu-
ble CD14 (sCD14) and immunoglobulins against bacterial endotoxins. (Taken from Safadi et al. 
(2021). Gut dysbiosis in severe mental illness and chronic fatigue: a novel trans-diagnostic con-
struct? A systematic review and meta-analysis. Mol Psychiatry)
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was investigated [40]. This is relevant as the only symptoms of chronic fatigue that 
overlap with those of severe mental illness are anhedonia/amotivation, suggesting 
that gut dysbiosis might specifically contribute to these symptoms.

16.2.3  Therapeutic Implications

As accumulating evidence advocates for a key role for the gut microbiome in psy-
chotic illness, a few clinical trials have used compounds that target the gut microbi-
ome as add-on to treatment as usual (TAU) [12]. Currently available compounds 
with psychobiotic potential belong to four main categories: antibiotics/antimicrobi-
als, probiotics (live microorganisms), prebiotics (nutrients for putatively beneficial 
bacteria) and symbiotics (a combination of probiotics and prebiotics) [11]. A recent 
meta-analysis from our research group summarised the evidence from 28 ran-
domised placebo-controlled trials investigating the efficacy of add-on psychobiotics 
for the treatment of negative symptoms in psychotic illness [12]. The pooled esti-
mates showed no difference between add-on psychobiotics and placebo for the 
treatment of negative symptoms of psychotic illness. However, most of the included 
studies used add-on antibiotics, with paucity of evidence (only three studies) on 
pre−/probiotics [12]. Antibiotics have extensive effects on the composition and 
functionality of gut microbes [48]. These broad effects lack specificity and could 
explain why their use as add-on treatment to TAU in psychotic illness is not sup-
ported by evidence. These considerations highlight the need to clarify which mech-
anisms underlie the observed association between gut dysbiosis and anhedonia/
amotivation before engaging in further trials.

16.3  The Endocannabinoid System: Relevance for Psychotic 
Illness and Anhedonia/Amotivation

The endocannabinoid system is a ubiquitous endogenous modulatory system. It 
encompasses two main agonists (anandamide—AEA; 2-acylglycerol—2-AG), two 
main receptors (CB1R and CB2R), two synthesising and two degrading enzymes 
(see Fig. 16.2) [49]. In the brain, endocannabinoid agonists provide inhibitory regu-
latory feedback at the synaptic level and modulate the release of neurotransmitters, 
such as dopamine, glutamate and gamma-aminobutyric acid (GABA) [49]. 
Endocannabinoid agonists and their receptors are also involved in the modulation 
on brain rhythms, including gamma-oscillations (more details in Fig. 16.2).

In the periphery, endocannabinoid agonists modulate several physiological pro-
cesses, including inflammation, gut permeability and metabolism [49].

A recent meta-analysis from our research group showed that the endocannabi-
noid system is altered in psychotic illness [49]. Pooled data from 18 studies showed 
that patients with psychosis have higher levels of endocannabinoid agonists and 
receptors in the cerebrospinal fluid and blood compared to controls. We also found 
that this increase occurred at any stage of illness (including the prodrome), and it 
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Fig. 16.2 The endocannabinoid system. (From: Minichino et al., Measuring Disturbance of the 
Endocannabinoid System in Psychosis: A Systematic Review and Meta-analysis. JAMA Psychiatry. 
2019 Jun 5:76(9):914–23.) (a) Type 1 cannabinoid (CB1) receptors are mainly localised on the 
neuronal presynaptic terminal, possibly mediating retrograde inhibitory feedback and neurotrans-
mitter release. (b) CB1 receptors are also localised on the soma of cholecystokinin (CCK)-positive 
interneurons, contributing to the synchronisation of pyramidal cell cortical firing, which is involved 
in the genesis of γ oscillations. (c) Given their high expression on immune cells, type 2 cannabi-
noid (CB2) receptors are mainly associated with the peripheral functions of the endocannabinoid 
system, particularly the regulation of immune processes and vascular permeability. However, CB2 
receptors are expressed in the human brain (microglia and blood vessels). AEA anandamide, 2-AG 
2-arachidonoylglicerol, DGL diacylglycerol lipase, FAAH fatty acid amide hydrolase, MGL mono-
acylglycerol lipase, NAPE-PLD N-acyl-phosphatidylethanolamine phospholipase D, PV 
parvalbumin
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was independent of cannabis use and medications. Furthermore, in patients with 
lower levels of endocannabinoid agonists, negative symptoms were manifesting in 
a more severe manner [49].

As other authors previously hypothesised [50], these findings suggest that the 
endocannabinoid system is involved in the pathophysiology of psychotic illness 
(and in the genesis of negative symptoms) and that its activation might be protective 
towards illness mechanisms.

This might occur through two main mechanisms: (1) endocannabinoid agonists 
prevent the depletion of dopamine in the ventral striatum, a key brain area involved 
in the processing of rewarding cues [51], and (2) endocannabinoid agonists help in 
stabilising the communication between parvalbumin interneurons and pyramidal 
cells and the resulting brain rhythm coordination [52]. Dysfunctions in either one or 
both of these two mechanisms, as it might occur when the endocannabinoid system 
is dysfunctional, are responsible for hedonic and cognitive impairments, respec-
tively, and underlie anhedonic/amotivational behaviours [4, 22].

16.4  The Gut Microbiome-Endocannabinoid Axis

In the previous two subheadings, we presented some evidence suggesting that the 
gut microbiome and the endocannabinoid system might independently contribute to 
the pathophysiology of anhedonia/amotivation. Here, we will bring these two bio-
logical systems together and report data from some key studies showing how their 
interplay might be relevant for anhedonia/amotivation.

Reduced gut microbiome diversity (“gut dysbiosis”) has been shown to be a 
strong trigger for the activation of the endocannabinoid system [17]. Gut dysbiosis 
can induce the transcription of cnr1 and cnr2, which codify for the cannabinoid 
receptors 1 (CB1R) and 2 (CB2R), respectively [17]. The endocannabinoid system, 
activated upon the dysbiosis stimuli and the resulting gut leakage, exerts “gate- 
keeper” function by providing regulatory feedback and increasing the synthesis of 
tight junction proteins [17]. A recent study showed that the effect of gut dysbiosis 
on the endocannabinoid system goes beyond the gut and extend to the brain [15]. 
The authors showed that the transplant of gut microbes from an animal model of 
depression to recipient germ-free mice caused central modifications in the expres-
sion of cannabinoid receptors (in particular, reduced levels of endocannabinoid sig-
nalling) and anhedonia/amotivation [15]. These symptoms and the related 
endocannabinoid abnormalities were reversed by complementation with a strain of 
the Lactobacilli genus (a probiotic) [15].

These findings, albeit obtained in mice, represent the first evidence showing a 
causal link between gut dysbiosis, endocannabinoid system abnormalities and anhe-
donia/amotivation. They also suggest that these abnormalities are reversible and 
that interventions aimed at improving the diversity of gut microbes might have the 
potential to palliate highly debilitating symptoms.

Our research group recently replicated these findings in a general population 
cohort. We used longitudinal data collected over 5 years from 786 twins from the 
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TwinsUK registry [53]. In this cohort, reduced gut microbiome diversity was associ-
ated with the severity of anhedonia and amotivation. This association was mediated 
by the peripheral levels of endocannabinoids.

16.4.1  Future Directions

In this chapter, we presented a series of evidence aimed at highlighting the potential 
role of the gut microbiome-endocannabinoid axis for the pathophysiology of anhe-
donia/amotivation, two debilitating symptoms that often manifest in the earliest 
stages of psychotic illness and are current unmet therapeutic needs. The data pre-
sented in support of the existence of this biological axis needs to be validated in 
adequately powered prospective longitudinal studies on clinical samples. Ideally, 
gut microbiome data will need to be collected at multiple time points to take into 
account the high intra- and inter-individual variability of this biomarker. Furthermore, 
taxonomic analysis of the gut microbiome should be complemented with other 
“omics” data to provide a complete readout of the functional contribution of the gut 
microbes to the host’s health.
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17Prodromal Dementias with Lewy Bodies: 
A Paradigm for Identifying People 
at Ultra-High Risk

Gennaro Pagano

17.1  Introduction

Dementia with Lewy bodies (DLB) is not only the most common dementia after 
Alzheimer’s disease (AD) and vascular dementia, affecting 7–15% of all individu-
als with dementia [1], but also the dementia with the highest likelihood of having an 
onset with pure psychiatric symptoms. Individuals with DLB have high frequency 
of visual hallucinations (clinical cohort, 72%; neuropathological cohort, 65%), 
auditory hallucinations (clinical cohort, 38%; neuropathological cohort, 35%), 
delusions (clinical cohort, 57%; neuropathological cohort, 60%), and depression 
(clinical cohort, 19%; neuropathological cohort, 32.5%) at presentation to clinical 
services in patients with dementia with Lewy bodies. Visual and auditory hallucina-
tions, delusions, and depression all occurred at significantly higher rates in patients 
with dementia with Lewy bodies than in people with Alzheimer’s disease [2].

DLB is also the most recently described at the pathological level (only in 1987 
[3]), with the first operational criteria only in 1992 [4], and the first International 
Consensus Diagnostic Criteria on Dementia with Lewy Bodies published in 1996 
[5], refined in 2006 [6] and later in 2017 [7].

The pathognomonic characteristics of DLB are the presence of Lewy bodies 
(mostly composed of alpha-synuclein) in postmortem brain and the impairment of 
noradrenergic and dopaminergic systems, which can be measured in vivo by using 
metaiodobenzylguanidine (MIBG) single-photon emission computed tomography 
(SPECT) for the myocardial norepinephrine transporter (NET) [8, 9] and by using 
ioflupane SPECT for the brain dopamine transporter (DAT) [10]. Ioflupane SPECT 
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is used in clinical practice for the differential diagnosis between DLB and AD [11]. 
On the clinical side, DLB is characterized by dementia together with varying com-
binations of the core clinical features of parkinsonism, REM sleep behavior disor-
der (RBD), fluctuating cognition/alertness, and visual hallucinations [7]. Despite 
substantial advances have been made in understanding the genetics and pathology 
of DLB, the causes and the pathophysiological mechanisms preceding the dementia 
onset remain unknown.

The main theory on the development of DLB suggests a progressive neurodegen-
eration of the limbic system induced by the presence of aggregated toxic alpha- 
synuclein species. To date, however, there are no reliable measures of aggregated 
toxic alpha-synuclein species in vivo neither of brain damage. Moreover, the neuro-
degenerative process may start decades before the full DLB syndrome develops and 
likely determines the pattern of early clinical changes. These changes include cog-
nitive and non-cognitive features, such as delirium and psychiatric symptoms (e.g., 
delusions, hallucinations, depression, and anxiety), but also parkinsonism and rapid 
eye movement (REM) sleep behavior disorder (RBD) [12]. The diagnosis of pro-
dromal DLB is particularly challenging because of the long duration of this phase 
(even 20 years), the lack of clear in vivo biomarkers of disease, and the relatively 
non-specificity of the symptoms, overlapping with other psychiatric or neurodegen-
erative conditions such as late-onset psychosis, Parkinson’s disease (PD), or AD.

Cognitive and non-cognitive symptoms are not only non-specific but also often 
overlapping with each other. However, a higher number and greater severity of 
symptoms is associated with increased risk of developing the full DLB phenotype. 
For example, in individuals with MCI, both parkinsonism and RBD strongly predict 
a later transition to DLB rather than to AD or other dementia types [13, 14]. Delirium 
can occur during the MCI stage of DLB (or even earlier) [15] as can fluctuations of 
cognition and arousal that may give rise to a diagnosis of delirium [12]. Psychiatric 
symptoms such as visual hallucinations (either spontaneous or provoked by illness 
or medication) are more likely to occur compared with normal controls or prodro-
mal AD [16, 17], and prodromal DLB often experience also delusions, depression, 
and anxiety [18].

In the following sections, we will describe the three most common phenotypes of 
prodromal DLB [19], MCI-DLB, delirium-DLB, and psychiatric-DLB, and which 
evidence should be generated to propose formal criteria for these types of prodro-
mal DLB moving in the direction of a unique framework for ultra-high risk for DLB.

17.2  MCI-DLB

MCI-DLB phenotype is the most common and characterized prodromal type of 
DLB, with clear clinical criteria and supportive biomarker features. The National 
Institute on Aging and Alzheimer’s Association criteria [20] include the presence of 
cognitive complaint from the patient or from an informant or clinician who knows 
them and has observed a decline, with deficits in one or more cognitive domains that 
are greater than would be expected from normal aging. These deficits should not be 
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associated with acute conditions nor linked to lifelong patterns of lower cognitive 
function (e.g., neurodevelopmental disorders). MCI-DLB usually have an overall 
preservation of their prior level of independence with minimal interference in day- 
to- day functional abilities, which, by definition, does not constitute a dementia.

Subjective cognitive impairment represents as step 1 of the diagnosis that is 
always followed by using standardized neuropsychological assessment to confirm 
an objective cognitive impairment. The main issues in all objective measures are (1) 
the lack of proper individualized cut-off (typically 1.5 standard deviation below the 
mean for their age and education-matched peers on culturally appropriate normative 
data is used, but often the data are lacking, especially in a multicultural environ-
ment); (2) the fluctuating nature of the symptoms, which requires serial testing to be 
accurate (but it is hard to reduce the effect of learning on serial measures); and (3) 
the difficulty in measuring longitudinal changes versus cross-sectional time-points. 
MCI and dementia are defined by deterioration or loss of cognitive function from 
the baseline of each individual person, which is often impossible to get considering 
that, when people seek doctors’ opinion, it is when the symptoms and the decline 
have already started. In clinical practice, several categorizations are used to define 
the type of MCI including single- or multiple-domain deficits and amnestic or non-
amnestic status. These categorizations aid in the identification of biomarkers and in 
the differentiation in rate of decline and progression to dementia, each of which may 
be important in the conduct of clinical trials.

Prodromal MCI-DLB have a very heterogeneous clinical pattern, but on the cog-
nitive side, they often show a disproportionate attention/executive and visual pro-
cessing deficits with a relatively well-preserved memory and object naming [21]. In 
particular, people with MCI-DLB show low attention, processing speed, and verbal 
fluency and difficulty in visual discrimination, assembly, and figure drawing 
[13, 22–24].

Another key aspect to consider is the presence of co-pathology. For example, 
people with MCI-DLB with impaired memory often show an extended coexisting 
AD-related pathology, characterized by greater hippocampal atrophy on imaging 
and greater CA1 hippocampal subfield pathology on autopsy. Moreover, similar to 
other subtypes of MCI, a proportion of people with MCI-DLB may revert to being 
cognitively normal, although they remain at a greater risk of the eventual develop-
ment of dementia. Some instability of an MCI-DLB diagnosis is to be expected 
given inherent fluctuating cognition, worsening with neuroleptics or anticholiner-
gics, or improvement with levodopa-carbidopa or cholinesterase inhibitors. In the 
differential diagnosis between MCI-DLB and MCI-AD, one of the aspects to con-
sider is whether or not it is multi-domain and if is amnestic or nonamnestic. 
Nonamnestic single-domain MCI seldom develops into AD but is associated with a 
greater risk of transition to DLB [16, 25] with a tenfold risk compared with amnes-
tic MCI [12]. However, considering that a high number of people with DLB have 
coexisting AD-related pathology (that may influence their cognitive profile), MCI- 
DLB still should be considered an important part of the differential diagnosis in 
amnestic subjects.
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17.3  Delirium-DLB

An acute confusional state in people with no history of cognitive impairment is 
common in the years preceding MCI-DLB or full DLB syndrome [26]. One of the 
key diagnostic challenges is to identify if these acute confusional states are real 
delirium episodes or misdiagnosed severe cognitive fluctuations associated with 
clouding of consciousness (or a combination of both). Fluctuations in DLB are usu-
ally detectable by observation or informant report but also measurable using sensi-
tive cognitive and electrophysiologic measures. Approximately half of the caregivers 
of DLB patients reports at least one episode of delirium before the full DLB diag-
nosis [27], and previous episodes of delirium were much more frequent in patients 
with DLB compared with patients with AD (25% vs. 7%), with a quarter of those 
with DLB having repeated delirium [17].

Beyond the academic exercise to identify prodromal delirium-DLB to potentially 
include them in clinical trials testing disease-modifying drugs, recognition that DLB 
may first present as delirium is important because most guidelines for behavioral dis-
turbances in delirium recommend antipsychotics as first-line pharmacologic treat-
ment. In people with DLB, typical antipsychotics can induce severe drug-induced 
parkinsonism. One biomarker available to identify whether a person with delirium is 
at high risk of DLB is the FDG-PET imaging. A study in people with prolonged 
delirium showed that 32% of subjects had a DLB-like pattern at FDG-PET imaging 
scan, which is a high proportion in regard both to the known prevalence of the disease 
and to that of their matched cognitively impaired control group (4%). Despite very 
few pathologic studies showed a link between delirium and pathology at autopsy, a 
significantly increased risk of postoperative delirium in those with peripheral alpha-
synuclein pathology has been described [28]. Delirium has been suggested to be more 
common in those subjects with DLB with later age at onset, but further evidence is 
needed. In general, MCI-DLB are more susceptible to delirium than MCI-AD, and 
this delirium may occur as their presenting complaint before MCI develops. Delirium 
may be provoked by multiple factors including surgery, infections/sepsis, fever, or 
other system illnesses or secondary to use or sudden withdrawal of alcohol or psycho-
active drugs. Prodromal delirium-DLB should be suspected in people in whom ade-
quate provoking factors for delirium are not found, and delirium is prolonged or 
recurrent and later develops progressive cognitive decline and dementia. Moreover, 
the core clinical features of DLB might not be really helpful in this situation because, 
for example, cognitive fluctuation and clouding of consciousness and visual halluci-
nations can also occur in non-DLB delirium, motor parkinsonism could be related to 
the use of antipsychotics and not linked to DLB itself, and the diagnostic significance 
of a history of RBD in a person with delirium is not yet established.

17.4  Psychiatric-DLB

First episodes of major depression or psychosis in older adults are the most fre-
quently reported presentations of prodromal psychiatric-DLB, which differs mark-
edly from the construct of MCI-DLB and is sometimes sufficiently severe to require 
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hospitalization. However, based on primary psychiatric features alone, psychiatric- 
DLB cases are not easily differentiated from non-neurodegenerative late-onset psy-
chosis cases [29]. To date, only few centers were able to describe prodromal 
psychiatric-DLB with clinicopathologic correlations with the presence of Lewy 
bodies, but in these studies, DLB may present as a primary psychiatric disorder 
[30–32].

Visual hallucination is the most common symptom of prodromal psychiatric- 
DLB and is often associated with Capgras syndrome [33–36], apathy, anxiety, and 
depression [18]. Psychomotor retardation such as slowed speech, thinking, and 
body movements can resemble the bradykinesia of parkinsonism. The occurrence 
of rest tremor or rigidity is more helpful than bradykinesia to suspect prodromal 
DLB in patients with depressive disorder [37], but psychotropic-induced parkin-
sonism may complicate diagnosis. Atypical clinical features may prove valuable 
pointers to underlying DLB pathology, particularly the presence of recurrent 
visual hallucinations [18] when these occur before cognitive impairment becomes 
evident. As with all alpha-synucleinopathies, RBD may be a useful indicator, 
although a relationship between antidepressant usage and subsequent RBD onset 
is a potential confounder. Although the primary psychiatric manifestations are 
often accompanied by mild cognitive deficits [29], cognitive evaluation and inter-
pretation of performance can be difficult when psychiatric symptoms are promi-
nent. The frequency of cognitive fluctuations in psychiatric-DLB cases has not 
been determined.

Initial reports suggest that 123I-MIBG scintigraphy may be helpful in psychiatric- 
onset DLB [32, 37, 38]. Eighteen of 35 patients with a first onset of major depres-
sive disorder >50  years and with bradykinesia developed a clinical diagnosis of 
DLB after 6 years of follow-up. All 18 had an abnormal ventilatory response to 
hypercapnia, indicative of severe autonomic dysfunction, whereas none of the 17 
patients with a normal response converted to DLB within the study period. For the 
converters, the most common presentation was with psychotic and melancholic fea-
tures simultaneously. The frequency of hypersensitivity to antipsychotics, antide-
pressants, and antianxiety drugs was higher in converters than in nonconverters 
[37]. Further studies need to confirm these findings and to determine the value of 
other DLB biomarkers in psychiatric-onset cases [32, 38].

17.5  Moving to a Unified Framework of Ultra-High 
Risk of DLB

Considering the clear link between DLB and delirium, in people diagnosed with 
delirium, a careful search for other DLB features should be made with a low thresh-
old for undertaking DLB biomarker examinations, especially in those with recur-
rent, unexplained, or prolonged delirium. The extent to which delirium presentations 
of DLB have the biomarker abnormalities associated with established DLB or other 
prodromal DLB presentations is unclear, although the FDG-PET imaging or 
DaTSPECT, showing reduced DAT uptake, has shown promising results [39]. 
However, the link between delirium and DLB is an important area for future 
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research, to clarify the relationship between the two and to establish which factors 
associated with delirium should raise the index of suspicion for underlying pro-
dromal DLB.

For psychiatric-DLB, it is not yet clear how to identify patients with prominent 
late-onset psychiatric symptoms who may have underlying Lewy body pathology 
disease and subsequently progress to DLB. It is premature to try to construct formal 
criteria for psychiatric-onset DLB, but clinicians in mental health and other settings 
need to be aware that this possibility exists, not least because of the risk of severe 
antipsychotic sensitivity reactions with increased morbidity and mortality.

Another approach could be using available biomarkers to create a score of risk of 
developing DLB that is incorporating the clinical phenotype (MCI-DLB, delirium- 
DLB, or psychiatric-DLB) but take also into account the presence of alpha- synuclein 
pathology in the brain. The latter can be measured with seeding assay in the CSF 
[40]; the presence of genetic mutations as a proxy for pronounced α-Syn pathology, 
e.g., GBA [40]; and the presence of neurodegeneration of noradrenergic, dopami-
nergic, and limbic systems measurable with SPECT and MRI, in which probable 
DLB is followed by the typical FDG-PET imaging pattern.

Clinical studies are needed to develop and validate a score for ultra-high risk for 
DLB, which should be then integrated with deeper biomarker assessment. This will 
allow clearer definition of prodromal DLB and facilitate the initiation of disease 
modification trials targeting the earliest stages of the disease. These criteria for pro-
dromal DLB may be helpful for psychiatrists working with older adults with late 
onset of psychiatric symptoms. Psychiatrists could have a key role in the early 
stages/prevention of DLB. A flowchart has been proposed here as potential call for 
action (Fig. 17.1).

Positive clinical sore for
ultra-high risk for DLB

Clinical score (to be created) based on the
following features:

to increase probability of DLB
pathology

to confirm DLB pathology to confirm neurodegeneration of
dopaminergic system

to confirm neurodegeneration of
noradrenergic system

to confirm DLB brain patternto confirm neurodegeneration of
limbic system

If clinical criteria for probable DLB are met:

*This  test can be skipped if not available at the clinical site

to exclude AD pathology

• DLB-like Delirium (recurrent or persistent,
 with no clear provoking factor)
•  First on set of major depression in older age
• First on set of psychosis in older age, with
 visual hallucinations
• Presence of subjective motor impairment,
 and no use of typical antipsycotics
• Presence of subjective cognitive impairment,
 signle-domain, nonamnestic
• Acting out during sleep reported by
 companion

GBA genetic testing*

Seeding CSF Assays

Amyloid-PET

3T MRI* FDG-PET

mIBG-SPECT*

DaT-SPECT*

Fig. 17.1 Flowchart for ultra-high risk for DLB

G. Pagano



331

17.6  Conclusions

MCI-DLB, delirium-DLB, and psychiatric-DLB are the three prodromal types of 
DLB characterized on the basis of the symptoms that precede the dementia. The 
clinicopathologic heterogeneity of these phenotypes highlights the need for a diag-
nosis based on in vivo pathology-driven biomarkers. A series of studies are neces-
sary to move toward a unique framework for ultra-high risk for DLB.
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18.1  Introduction

“Mental health is a dynamic state of internal equilibrium which enables individuals 
to use their abilities in harmony with universal values of society. Basic cognitive and 
social skills; the ability to recognize, express, and modulate one’s own emotions, as 
well as empathize with others; flexibility and the ability to cope with adverse life 
events and function in social roles; and harmonious relationship between body and 
mind represent important components of mental health which contribute, to varying 
degrees, to the state of internal equilibrium.” This definition was elaborated by 
Galderisi et al. in 2015 [1]. According to it, mental and psychological well-being is 
influenced not only by individual characteristics but also by the socioeconomic cir-
cumstances in which people find themselves and the environment in which they 
live; these determinants interact with each other dynamically and may threaten (risk 
factors) or protect (protective factors) an individual’s mental health state [2]. This 
“internal equilibrium” is disrupted in one of every three individuals, or more, during 
their lifetimes [3, 4].

Mental illnesses constitute a substantial economic burden worldwide, and there 
is between-disorder variation in societal cost per patient; in particular, disorders 
such as schizophrenia and intellectual disabilities are generally associated with 
higher societal cost compared to “neurotic” disorders and eating disorders [5]. 
Mental illnesses have a considerable impact on the healthcare system that is heavily 
oriented toward treatment and disability management, with minimal resources 
devoted to prevention [6]. However, strategies focused on treatment of mental ill-
nesses exclusively will not be sufficient to meet the challenge of the growing burden 
of mental disorders, and it is critical that countries invest in their prevention and 
early recognition and treatment, as well as in promotion of mental health at the 
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population level [7, 8]. Indeed, although for the most common major mental ill-
nesses we now have medical and psychosocial interventions of proven efficacy, the 
available treatments appear still insufficient. For instance, in schizophrenia current 
treatments target mainly positive symptoms, but cognitive or negative symptoms 
remain, so far an unmet therapeutic need [9–11], and for autism spectrum disorders, 
effective treatments for the core symptoms are not available [12]. To improve this 
picture, we need a more effective bridge between basic research discoveries and the 
development of novel therapeutic strategies for preventing mental illnesses and for 
treating and rehabilitating people with mental disorders [13, 14].

The identification of vulnerability factors, in particular the most neglected ones, 
as well as novel diagnostic markers or pharmacological targets, could be exploited 
for the development of innovative preventive approaches, psychosocial interven-
tions, and treatment strategies. Many potential risk factors early in life (ages 0–25 
years), including parental mental and physical illnesses; child abuse and neglect; 
exposure to domestic violence; perinatal and obstetric insults; bullying; as well as 
mental, emotional, and behavioral problems in childhood or adolescence, and being 
a member of ethnic minority, have been addressed in previous chapters. In the pres-
ent chapter, starting from the definition of mental health reported above [1], we will 
focus on vulnerability factors, in particular the most neglected ones (Tables 18.1 
and 18.2), for which an in-depth knowledge might foster the promotion of mental 
health and prevention of mental disorders.

Table 18.1 Normative life events addressed in the chapter

Normative life 
events Effects on mental health What do we need to do?

Several studies on the relationship 
between life events or life changes 
and various measures of morbidity, 
including psychiatric illnesses, 
found that morbidity tends to 
increase with higher exposure to 
these events and changes.
The normative life events we 
focused on are listed below:
   1.  Adolescence
   2.  Marriage
   3.  Becoming parent
   4.  Retirement

It would be necessary to:
   1.  Increase public awareness that 

important life changes and events 
are often associated with stress 
increase

   2.  Identify factors that might increase 
stress of the target population and 
their key health needs

   3.  Promote sustainable and evidence-
based interventions that may target 
psychological distress related to 
life changes/events

   4.  Coordinate and support efforts for 
the prevention of stress associated 
with life changes/events and for 
health promotion at the national 
and international level

   5.  Focus research on effective 
methods for prevention and health 
promotion
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Table 18.1 (continued)

Normative life 
events Effects on mental health What do we need to do?
Adolescence Critical life epoch characterized by 

many changes in which new 
physical, social, and emotional 
habits or important skills for a 
person’s well-being are developed 
and maintained. Adolescents and 
young adults are at a key stage in 
establishing an independent 
identity, making educational and 
professional decisions and life 
choices, as well as establishing 
interpersonal relationships. Mental 
health issues in adolescents 
represent an important public health 
challenge worldwide. Globally, an 
estimated 10–20% of adolescents 
experience mental health 
conditions, yet these remain 
underdiagnosed and undertreated

It would be necessary to:
   1.  Identify the main factors and 

vulnerabilities that might influence 
mental well-being of young people

   2.  Promote healthy and supportive 
environments (home, school etc.)

   3.  Involve family, teachers, and 
relevant community agencies to 
promote supportive environments 
and social networks

   4.  Provide school programs and 
interventions, aimed to improve 
life or social skills of adolescents, 
to cope with stress, to deal with 
different emotional states, and to 
improve personal relationships

   5.  Implement prevention and health 
promotion strategies, taking into 
account the biopsychosocial and 
cultural characteristics and needs 
of adolescents

   6.  Strengthen an individual’s capacity 
to regulate emotions, provide 
alternatives to risk-taking 
behaviors, and build resilience for 
difficult situations and adversities

Marriage The association between marriage 
and mental health may depend on 
different social, family, and friend 
contexts of the person and 
consequently may not hold up in 
different contexts or groups of 
people, although marriage on 
average seems to improve mental 
health. However, early, non-
normative marriage or even forced 
marriage is more likely to have a 
negative impact on mental health 
and is linked to higher lifetime 
prevalence and higher punctual 
prevalence of mental disorders than 
adult marriage

It would be necessary to:
   1.  Adopt and implement laws, 

policies, and strategies to address 
factors contributing to early, 
non-normative marriage and to 
prevent forced marriage for women

   2.  Adopt comprehensive social 
protection measures for children 
and women that are forced to 
marry

   3.  Safeguard children’s and 
adolescents’ access to education

   4.  Create a protective legal and 
political framework for more 
vulnerable people

   5.  Provide health and social services 
for women, in particular in 
low-income countries

(continued)
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Table 18.1 (continued)

Normative life 
events Effects on mental health What do we need to do?
Becoming 
parent

Becoming a parent could be 
associated with psychological 
distress and with anxiety and, to a 
lesser extent, depression. It often 
reduces social networks, partly due 
to less available free time, different 
daily routines, an increased focus 
on the child and romantic partner, 
as well as diverging interests with 
childless affiliates. Sleep 
deprivation due to the child could 
also contribute to the development 
of mental health problems and 
could lead parents to experience 
anger toward the child

It would be necessary to:
   1.  Identify aspects that can influence 

the parents’ relationship and their 
psychological distress

   2.  Identify parents at high risk of 
psychological distress

   3.  Direct interventions in the context 
of family therapy for high-risk 
parents that might need help

   4.  Implement projects targeting the 
general population to provide 
education on mental health during 
this period and to reduce parents’ 
psychological burden

   5.  Assess whether specific social or 
psychoeducational interventions 
enhance resilience and reduce 
mental health sequelae among 
parents at higher risk of 
psychological distress

   6.  Provide home assistance for 
parents, especially early in a 
marriage, for the first child, and for 
unplanned children, situations in 
which parents might be unprepared 
and susceptible to psychological 
distress

Retirement Retirement does not necessarily 
harm or benefit health. Its health 
consequences vary across 
individuals. A negative impact 
might be due to the eventual 
difficulty for the person to decide 
about the time of retirement or to 
psychological factors, such as fear 
of retirement and self-efficacy. 
Workers who perceive retirement as 
involuntary show a worsening in 
self-perceived health

It would be necessary to:
   1.  Consider retirement as a life 

change that might affect many 
aspects of life, including physical, 
psychological, and financial ones, 
and whose consequences can vary 
from person to person

   2.  Identify factors that might mostly 
influence the psychological 
well-being of the elderly people 
before and after retirement

   3.  Provide early interventions to 
support workers who perceive 
retirement as involuntary

   4.  Provide early retirement support 
interventions that focus on:

    (a) Emotional difficulties posed 
by anticipating the end of work

    (b) Gradual implementation of 
alternative activities after retirement
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Table 18.2 Other neglected vulnerabilities addressed in the chapter

Vulnerabilities Effects on mental health What do we need to do?
Transition 
from CAMHS 
to AMHS

The transition from CAMHS to 
AMHS is poorly planned, 
executed, and experienced. 
Nearly one in four young 
people transit from CAMHS to 
AMHS after reaching the age 
limit. Some of them may be 
lost during the transition and 
develop severe and long-lasting 
mental health problems because 
of:
   1.  Resistance to transfer
   2.  Inadequate training of 

adult care providers on 
adolescents’ disorders

   3.  Different models of care 
in child and adult services

   4.  Desire of young people to 
solve their problems by 
themselves

   5.  Unwillingness to repeat 
their story to a new 
clinician

It would be necessary to:
   1.  Provide a service in which the young 

patient continues the treatment path 
with the health workers from mental 
health services for both adults and 
children/adolescents, so that they can 
be accompanied in a gradual process 
of transition and can be helped 
establish a relationship with the new 
therapist while accompanied by the 
previous therapist with whom she/he 
is already familiar

   2.  Supply adequate funding and 
resources to effectively establish and 
manage these services

Basic 
cognition

Basic cognition is a 
determining factor in managing 
and carrying out daily 
activities. Cognitive 
impairment and consequent 
poor functioning in real life 
represent a major burden for 
patients (especially patients 
with psychosis, in particular 
schizophrenia) and contribute 
to their disability

It would be necessary to:
   1.  Identify cognitive impairment, 

particularly in patients at high risk to 
show these deficits

   2.  Provide assessment of cognitive 
impairment in line with current 
conceptualization and up-to-date 
assessment instruments, not only in 
research but also in clinical settings

   3.  Provide and use available integrative 
approach (pharmacological and 
psychosocial), as even minimal 
improvement in cognitive deficits can 
be associated with better functioning 
and quality of life

   4.  Provide cognitive remediation 
interventions, associated with family 
psychoeducation, cognitive behavior 
therapy, social skills training, 
physical exercise, and supported 
education or work interventions

   5.  Focus on the research of new 
innovative treatments effective for 
cognition

(continued)
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Table 18.2 (continued)

Vulnerabilities Effects on mental health What do we need to do?
Emotional 
regulation

Poor emotional regulation is a 
common mechanism across 
many mental disorders (such as 
depression, bipolar disorder, 
anxiety disorders, attention-
deficit/hyperactivity disorder, 
eating disorders, borderline 
personality disorder, autism 
spectrum disorders, insomnia, 
substance use disorders, and 
gambling disorder)

It would be necessary to:
   1.  Implement school-based and 

media-based programs to promote 
adaptative emotional regulation, 
focusing on emotions

   2.  Provide interventions targeting at 
emotional regulation, such as 
cognitive therapy, emotional 
regulation therapy, dialectical 
behavior therapy, and mindfulness- 
based interventions

   3.  Focus future research on 
interventions aimed to improve 
emotional regulations

Negative 
symptoms

Negative symptoms represent a 
key aspect of schizophrenia. 
They have a huge impact on 
patient outcome. Unfortunately, 
these symptoms are poorly 
recognized, and they do not 
respond satisfactorily to current 
available treatment. Therefore, 
they represent to date an unmet 
need in the care of people 
suffering from schizophrenia

It would be necessary to:
   1.  Recognize and carefully assess 

negative symptoms to achieve better 
patient outcomes

   2.  Provide assessment of negative 
symptoms in line with current 
conceptualization and up-to-date 
assessment instruments, not only in 
research but also in clinical settings

   3.  Train clinicians in recognition and 
assessment of negative symptoms

   4.  Educate patients and family members 
about the importance of negative 
symptoms, and increase their ability 
to recognize them, especially in FEP 
and prodromal subjects (CHR, UHR)

   5. Use available interventions for 
treatment of negative symptoms, as even 
minimal improvement can be associated 
with better functioning and quality of 
life

   6. Focus on research of innovative 
treatments effective for negative 
symptoms
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Table 18.2 (continued)

Vulnerabilities Effects on mental health What do we need to do?
Body image Concerns about body image are 

associated with maladaptive 
body change and weight loss 
strategies, such as dieting, low 
self-esteem, depression, and 
eating disorders. The 
populations most at risk are 
young people, especially 
women and those with 
pre-existing mental disorders. 
Body image is not only 
associated with eating disorders 
but also may occur 
simultaneously and exacerbate 
other psychopathological 
symptoms, such as depression, 
suicidal ideation, and social 
anxiety

It would be necessary to:
   1. Develop psychoeducational 

interventions that provide parents with 
appropriate guidance and skills, in order 
to create a home environment that favors 
healthy weight- related behaviors and 
limits dissatisfaction with own body

   2. Implement school-based screening 
programs for high-risk adolescents, 
providing information about eating 
disorders and teaching students to 
analyze and deconstruct social body 
image ideals and media messages

   3. Implement media-based campaigns 
to promote positive body image and 
address body image issues

   4. Use available interventions, such as 
cognitive behavioral therapy, to target 
cognitive, emotional, and behavioral 
factors that might influence body image

Humanitarian 
emergencies

Stress-related mental health 
disorders are associated with 
large-scale human disasters, 
such as natural disasters, 
pandemics, armed conflicts, 
large population displacements, 
food shortages, social 
disruption, and collapse of 
public health infrastructure. 
Complex humanitarian 
emergencies can negatively 
affect mental health of involved 
individuals, especially women 
and children and minorities in 
general, in low- and middle-
income and conflict- affected 
countries. During humanitarian 
emergencies people are 
exposed to many stressful 
factors and have numerous and 
significant mental health needs. 
However, mental health care is 
often not provided in these 
contexts

It would be necessary to:
   1. Develop national guidelines, 

standards, and support tools for the 
provision of mental health care and 
psychosocial support during 
emergencies, offering psychological first 
aid in all complex humanitarian 
emergencies

   2. Strengthen the capacity of health 
professionals to identify and manage 
mental disorders during emergencies

   3. Identify vulnerable groups, and 
evaluate what mental health support and 
clinical care are available

   4. Train and educate individuals at the 
forefront of health care

   5. Develop shared decision-making 
processes

   6. Prevent negative mental health 
consequences in mental health providers

   7. Develop sustainable mental health 
services

   8. Adapt the humanitarian response 
system to local, national, and regional 
requirements

CAMHS Child and Adolescent Mental Health Services, AMHS Adult Mental Health Services, FEP 
first episode of psychosis, CHR clinical high risk, UHR ultra-high risk
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18.2  Vulnerabilities

18.2.1  Life Epochs

Taking into account the concept of “dynamic state of internal equilibrium,” different 
life events or changes could bring modifications in the achieved equilibrium. There 
have been many studies on the relationship between life events or life changes and 
various measures of morbidity, including psychiatric illnesses, and it has been found 
that morbidity tends to increase with increasing levels of exposure to life events 
[15–17]. Life events can be classified as normative (i.e., of high probability for most 
people at a certain age, such as marriage or job entry) or non-normative (i.e., often 
unexpected and occurring at any time during the lifespan) [17]. Normative life 
events, such as adolescent crises and puberty, transition to adulthood, job entry, 
marriage, pregnancy, becoming a parent, or retirement (Table 18.1), are good exam-
ples of life events requiring an active search for a new internal equilibrium. Non- 
normative events have been addressed in the relevant chapter. In this chapter, the 
focus is on neglected vulnerabilities that deserve attention and might be targeted by 
psychosocial interventions.

As to normative events, adolescence is a crucial period of transition from child-
hood to adulthood, during which the person develops and maintains physical, social, 
and emotional habits or skills important for her/his well-being. Adopting healthy 
sleep patterns; taking regular exercise; developing coping, problem-solving, and 
interpersonal skills; and learning to manage emotions are just examples of those 
habits/skills. Mental health issues in adolescents represent an important public 
health challenge worldwide. Globally, an estimated 10–20% of adolescents experi-
ence mental health conditions, yet these remain underdiagnosed and undertreated 
[18, 19]. Adolescence is also the period of puberty, a life event involving major 
biological and social changes [20]. Puberty itself is associated with increased 
behavioral problems in boys and increased social anxiety, depression, and self-harm 
in girls and is also associated with a lower sense of well-being and increased reports 
of fatigue, irritability, and somatic complaints in both boys and girls [21]. It is also 
possible that early puberty and mental health problems during adolescence share a 
range of common risk factors. These may include stressful family environment, 
early childhood adversity, bullying, emotional and/or physical abuse, and lack of 
parental warmth [22–25]. Furthermore, bad communication within the family can 
interfere with psychological development causing low self-esteem, poor self- 
determination, and resilience and lead to anxiety and depression symptoms [26–28]. 
Preventive measures that can help avoid the development and progression of mental 
health issues in adolescents include strengthening individual’s capacity to regulate 
emotions, enhancing alternatives to risk-taking behaviors, building resilience for 
difficult situations and adversities, and promoting supportive social environments 
and social networks. Protection of mental health in adolescents requires a multilevel 
approach involving the family, schoolteachers, and relevant community agencies, to 
create healthy and supportive environments and implement preventive and 
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health-promoting strategies that take into account adolescents’ biopsychosocial and 
cultural characteristics and needs [18, 26].

Marriage is often regarded as a mean to increase psychological, social, and eco-
nomic resources [29, 30] and to help individuals avoid the stress of relationship 
dissolution [29–31]. Married individuals enjoy better mental health than never mar-
ried and previously married individuals [32–38]. Marriage has been linked with 
mental health outcomes such as self-worth, a sense of connectedness, and subjective 
well-being [39]. However, these associations can either suggest that marriage leads 
to improvements in health or that healthy individuals are more likely to “be selected” 
for marriage and stay married compared with their unhealthy counterparts [39, 40]. 
Uecker [40] showed that married young adults have lower psychological distress 
than single young adults, but they do not have a clear advantage over young adults 
in other types of romantic relationship. Actually, young adults who are engaged and 
not cohabiting have lower levels of distress than married young adults. However, 
these findings are controversial, and discrepant data have also been reported [34, 
40]. Some studies found that men and women who get and stay married are less 
depressed than those who remain single [35, 41–43] or divorce [31, 41, 44–46]. 
Most individuals divorcing after a long-term marriage adapt successfully over time, 
and it depends primarily on intrapersonal resources, although a minority of divor-
cees exhibit enduring difficulties [47]. However, studies evaluating the association 
between marriage and mental health tend to observe the average effects of marriage 
on mental health, and few studies have attempted to identify potential moderators of 
this relationship [48]. In other words, the association between marriage and mental 
health may depend on different social, family, and friend contexts of the person and 
consequently may not hold up in different contexts or groups of people, although 
marriage on average seems to improve mental health. For instance, if we consider 
some particular contexts, not only marriage could be unrelated to a better mental 
health but may even make it worse. In particular, marriage at an early, non- normative 
age or even forced marriage, still occurring in some contexts, is more likely to have 
a negative impact on mental health [30, 49]. A cross-sectional study conducted in 
2011 evaluated the sociodemographic characteristics and psychiatric comorbidities 
of a large sample of women married at an early, non-normative age [50]. According 
to this study, the majority of women who married before 18 years had a higher life-
time prevalence and a higher point prevalence of mental disorders compared to 
women married as adults. Disorders with the highest lifetime prevalence were major 
depressive disorder, nicotine dependence, and, after controlling for sociodemo-
graphic characteristic, antisocial personality disorder, while disorders with the high-
est point prevalence were specific phobias, nicotine dependence, and, after 
controlling for sociodemographic characteristic, dysthymia. If we consider the 
COVID-19 pandemic, according to a UNICEF report, the risk of early and forced 
marriages could increase, due to worsening economic conditions of families and 
communities, school closures, and service interruptions. Though it is still unclear 
what effect the pandemic will have on this problem, adopting comprehensive social 
protection measures, safeguarding children’s and adolescents’ access to education, 
creating a protective legal and political framework, and providing social guidance 
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and the guarantee that health and social services for girls are adequately resourced 
and available are some of the measures that UNICEF has suggested to end early and 
forced marriages by 2030 [51].

Becoming parents, that is, the transition to parenthood, could be associated, in 
both men and women, with psychological distress [52] and adverse effects on 
parental mental health, such as anxiety and, to a lesser extent, depression [53–58], 
although many parents adapt well to the demands of parenthood. According to an 
epidemiological community survey, parenthood is associated with a better mental 
health, especially for men [57]. Perinatal psychiatry is the focus of another chapter. 
Our goal here is to emphasize that parenthood is a normative life change, which 
needs to be mentioned and generally considered as a possible time of stress, and 
poorly addressed as a risk factor for mental disorders. Parental mental disorders are 
also associated with an increased risk of developmental problems in children [59]. 
It must be said that parenthood often reduces social networks [60], partly due to 
logistic reasons, such as less available free time and different daily routines, and 
partly due to psychological processes, such as an increased focus on the child and 
romantic partner, as well as diverging interests with childless affiliates [61]. 
Moreover, sleep deprivation, both in pregnancy and postpartum, also could contrib-
ute to the development of mental health problems [62, 63] and could lead parents to 
experience anger toward the child [64]. It is not yet entirely clear, up to now, which 
diagnostic categories are most associated with this life change, what is the direction, 
and which are the mediators of these associations. The most studied diagnostic cat-
egory is depression. Manic episodes, suicide risk, and social phobia are also often 
reported [65]. Some studies have evaluated unintended pregnancy as a risk factor 
for maternal mental health, and an association has been found between unintended 
pregnancy and an increased risk of perinatal maternal depression and parental stress, 
as well as low levels of psychological well-being and life satisfaction [66–68], 
although such an association may be a result of confounding factors such as socio-
economic status [69]. In case of offspring with physical defects, low birth weight, 
abnormal fetal activity and development, and behavioral/emotional problems, anxi-
ety was the most prevalent disturbance in parents [70–73].

The transition to parenthood is an important period of stressful and sometimes 
maladaptive change for a significant proportion of new parents that are at risk of a 
range of mental health adjustments and relationship problems. It is important to 
highlight the central role that the quality of the relationship within the couple could 
play in aiding the mental health of new parents and the importance of focusing 
interventions on strengthening this relationship, as well as avoiding postnatal sleep 
deprivation, to avoid long-term unfavorable outcomes.

Retirement, i.e., the transition from an active working life to relatively inactive 
life, is a significant social life event. It has repercussions on many aspects of life 
including physical, psychological, and financial domains and could be a major trig-
ger for developing mental health problems and threatening psychological well- 
being of the elderly [74–76]. However, some studies reported advantages, after 
retirement, such as decrease in the work-related stress, a reduction in mental and 
physical fatigue, and, in general, an improvement in mental health [77–79]. 
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According to a longitudinal study, retirement does not categorically harm or benefit 
health, but its health consequences vary across individuals. A negative impact might 
be due to the eventual difficulty for the person to decide about the time of retirement 
or due to psychological factors such as fear of retirement and self-efficacy. It has 
been reported that older workers who perceived retirement as involuntary showed 
decreases in perceived health [80, 81]. Anyway, the findings point to the desirability 
of supportive pre-retirement interventions that focus on emotional difficulties posed 
by the anticipation of ending work and gradual implementation of alternative 
activities.

18.2.2  Transition from Child to Adult Mental Health Services

In spite of the high frequency of mental disorders before adulthood, and of the like-
lihood that they persist and even worsen during adulthood [82–84], most young 
people experience a clear discontinuity of care due to the so-called transition gap. 
Transition from child and adolescent mental health services (CAMHS) to adult 
mental health services (AMHS) is a common experience for young people with 
enduring health problems who reach the age boundary between services. For most 
patients, the transition from CAMHS to AMHS is poorly planned, executed, and 
experienced [85]. A recent review on this topic shows a gap in the care at the end of 
CAMHS: nearly one in four young people transit from CAMHS to AMHS after 
reaching the age limit [86]. Young people with a severe and enduring mental illness, 
such as psychosis, and those who have been hospitalized or are on medication with 
psychotropic drugs are more likely to move to adult services due to the severity of 
their condition; instead, those with neurodevelopmental, emotional/neurotic, and 
personality disorders most likely fall through the CAMHS–AMHS gap and have 
more pronounced transition difficulties [86–91]. Additionally, those patients who 
moved to AMHS were less likely to live with their parents, had more psychiatric 
hospital admissions, and were treated with psychotropic medications in the last 
2 years before moving to AMHS [92]. Some of them may be lost during the transi-
tion and develop severe and long-lasting mental health problems because of resis-
tance to transfer or inadequate training of adult care providers on adolescents’ 
disorders, different models of care in child and adult services, young people who 
desire to solve their problems themselves, or unwillingness to repeat their story to a 
new clinician [93–95]. The TRACK study identified a cohort of young people, aged 
between 16 and 21, who had received mental health care within the UK National 
Health Services, and assessed their transitions from young to adult mental health 
services. Of the total sample, 85% were considered “suitable” for adult services by 
children mental health providers. However, only 49% actually transferred to AMHS 
[93]. The results are consistent with other national studies conducted in countries 
other than the UK [90, 92, 96].

One of the problems related to the transition is the abovementioned lack of or 
inadequate training for care providers and variations in the content of training pro-
grams. Transition is more often addressed in child and adolescent psychiatry 

18 Neglected Vulnerabilities in Mental Health: Where Do We Need to Do More?



346

training only [97]. While for child and adolescent psychiatric trainees the mean 
number of months spent working in services for minors and adults is about the 
same, adult psychiatric trainees spend most part of their working time in adult ser-
vices [98]. The current inadequate knowledge could contribute to the suboptimal 
transition process and to young people falling through the care gap between services.

There is a problem even at the service level, that is, in the different approaches of 
CAMHS and AMHS [99]. Patients and parents are not always fully satisfied with 
the transition to adult mental health services, and this might lead to the abandon-
ment of care programs. Some studies have defined the transition from youth to adult 
services as sharp, as it might cause relapses and discontinuation of access to mental 
health services [100]. Healthcare providers have also shown awareness of this gap 
and attempts at collaborative work between services [101]. As emerges from a sys-
tematic review, one of the main obstacles to a successful transition process is the 
lack of two-way communication between young people, parents, and doctors and 
between doctors from young and adult mental health services, which suggests the 
need for joint work between these care providers [102].

Overall, the available results show that there are two main approaches to transi-
tion problems: one is to improve the liaison between services for children and adults 
by keeping services as they currently exist [85, 91, 103, 104], and the other one is to 
develop new service models such as integrated mental health services for young 
people [105–110]. Both keeping existing services separate and developing new ser-
vices can have advantages and limitations. Maintaining existing services requires 
models to enhance close collaboration between services, including transition coor-
dinators [111]. Instead, the implementation of specific transition clinics, often seen 
as a solution, can result in a double transition, a temporary solution before accessing 
adult services [102, 112]. In our opinion, regardless of the two approaches men-
tioned above, young individuals, upon reaching the age limit at which they should 
leave such services, should continue the treatment path, for a defined period, with 
health workers from both adult and childhood/adolescence mental health services, 
so that they can be accompanied in a gradual transition process. Such a process 
would help the young person establish a therapeutic relationship with the new thera-
pist while accompanied by the previous therapist with whom she/he is already 
familiar. However, adequate funding and resources would be needed to establish 
and effectively operate these services.

Although transition from CAMHS to AMHS should be a planned and efficient 
process, to date, there is no consensus about this decision-making process, and the 
management of the young patients depends on the clinical judgment. The 5-year 
(2014–19) European Union-funded “Managing the Link and Strengthening 
Transition from Child to Adult Mental Health Care” (MILESTONE) project aims to 
improve transition from CAMHS to AMHS in 28 European countries [113, 114]. 
The MILESTONE project developed and validated [115] a 64-item instrument for 
assessing transition, the Transition Readiness and Appropriateness Measure 
(TRAM), which guides clinicians’ actions by identifying areas in which clinicians 
on both sides can work to ease the transition of the young person and by training 
them about good transition practices. Hopefully, this and other research projects 
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will result in evidence-based guidelines that clinicians can follow to support their 
decision-making and direct their actions.

Future research should record the long-term outcomes of CAMHS leavers, to 
document whether they continue to receive mental health care and assess the level 
of functioning after transition. Finally, to help bridge the gap between CAMHS and 
AMHS, it would be advisable to involve young people more in research and service 
design by creating more youth-centered transitions [116, 117].

18.2.3  Basic Cognition, Social Skills, and Emotional Regulation

Basic cognitive and social skills are considered an important component of mental 
health due to the impact they have on every aspect of daily life [118–124]. Cognitive 
domains encompass a wide range of functions, such as the ability to pay attention, 
remember and organize information, solve problems, and make decisions, as well as 
social cognition skills, such as emotion processing, the ability to perceive and use 
emotional information; theory of mind, the ability to infer the intentions, disposi-
tions, emotions, and beliefs of others and to use one’s own repertoire of verbal/
non-verbal abilities to communicate and interact with others; social perception, the 
ability to decode and interpret social cues; and attribution style/bias, the tendency to 
attribute hostile intentions to others and infer the causes of particular positive and 
negative social situations [125, 126]. All of these skills are interdependent and allow 
people to function in their environment. While mild degrees of impairment are com-
patible with mental health, moderate to severe degrees of impairment, especially if 
not balanced by other aspects, may require the support of others. Cognition is a 
determining factor in managing and carrying out daily activities. Only if a person 
can remember, concentrate, communicate, plan, and reason, she/he is able to cope 
with the requirements of life [127]. The link between cognition and functioning has 
been demonstrated not only in people with cognitive impairments [122] or mental 
health issues [128] but also in healthy individuals [129]. There is accumulating 
evidence that approximately one third of patients with mild cognitive impairment 
have difficulties in instrumental activities of daily living that require and rely heav-
ily on memory and complex reasoning, especially in managing their finances, mak-
ing medical decisions, and leading to finish daily activities [130–136]. In subjects 
with psychosis, particularly with schizophrenia, cognitive domains predict daily 
functioning, work skills, and interpersonal relationship [137–139]. Cognitive 
impairment and consequent poor functioning in real life represent a major burden 
for patients and contribute to their disability [140, 141]. Therefore, the identification 
of cognitive deficits represents an essential part of effective management of people 
with schizophrenia or other mental disorders to achieve recovery and psychosocial 
reintegration [142]. In fact, cognitive remediation interventions can improve the 
deficits of individuals with schizophrenia or other schizophrenia spectrum disor-
ders, as demonstrated by several meta-analyses [143, 144]. Furthermore, it has been 
shown that cognitive remediation interventions associated with psychosocial 
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interventions, such as social skills training or job support, have positive repercus-
sions on functioning in real life and improve the outcome of psychosocial interven-
tions [143–148].

Emotional regulation is a component of emotional processing domain and is 
generally defined as the ability to recognize, express, and modulate one’s own emo-
tional state that promotes adaptive and goal-directed behavior [149]. It is also 
regarded as an important component of mental health. Indeed, individuals show a 
quite large degree of variability in emotional abilities [150, 151]. In particular, the 
ability to regulate emotions reflects variation in how well people adjust emotional 
responses to meet current situational demands [152, 153]. An individual with this 
ability can aptly modify the intensity of the emotional experience and expression 
[154]. Furthermore, it has been shown that individuals who can best modulate their 
emotional expressive behavior have the highest well-being, disposable income, and 
socioeconomic status [155]. Unfortunately, in a society in which the accent is 
always on rational thinking and the expression of emotions is often regarded as 
negative feature, it is not surprising that alexithymia, i.e., the difficulty of distin-
guishing and describing emotions, is rather common in the population. Maladaptive 
emotional regulation and psychiatric disorders are closely related [156]. In particu-
lar, poor emotional regulation is a common mechanism across many mental disor-
ders, such as depression [157–159], bipolar disorder [159–161], anxiety disorders 
[162–164], attention-deficit/hyperactivity disorder [165–167], eating disorders 
[168, 169], borderline personality disorder [170–173], autism spectrum disorders 
[174–176], insomnia [162, 177], substance use disorders [178, 179], and gambling 
disorder [180–182]. Poor emotional regulation can act as a maintenance factor of 
addiction [183, 184] and contribute to alcohol consumption and poor outcomes of 
alcohol use disorder [185, 186]. Research on the topic suggests that depression can 
be regarded as a consequence of dysfunctional emotional regulation; it is associated 
with a more frequent use of maladaptive strategies (rumination, suppression) and 
less frequent use of adaptive emotion regulation strategies (distraction, re- evaluation) 
[187–190]. Individuals with generalized anxiety disorder (GAD) have significantly 
more difficulty identifying and describing emotions; greater negative reactivity to 
their emotions as they fear the negative consequences of these experiences; and dif-
ficulty experiencing other emotions including depressed mood, anger, and even 
positive emotions such as euphoria; they also report less confidence than controls in 
their own ability to calm down following a negative emotional state [191–193]. 
Individuals affected by eating disorders have difficulties to cope with certain emo-
tional states, such as adverse mood states, anger, anxiety, or depression, the so- 
called mood intolerance. Due to a reduced awareness of the triggering mood (and 
the associated cognitions), these patients tend to regulate or suppress negative emo-
tions through dysfunctional behaviors, such as binging, purging, and/or restricting 
food intake [194–199]. In fact, negative mood predicts binging and purging in buli-
mia nervosa [200, 201], as well as binge episodes in binge eating disorder (BED) 
[202–204]. In subjects with bulimia nervosa, binge eating disorders, and anorexia 
nervosa, research studies showed emotion-processing deficits with alexithymia, dif-
ficulties with emotional awareness [205–207], tendency to avoid emotions, and less 
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ability to accept and manage emotions [208]. The goal of improving emotional 
regulation strategies has become an important target for many psychological inter-
ventions, such as cognitive behavioral therapy, emotional regulation therapy, and 
dialectical behavior therapy, among others [209]. Even treatments that do not have 
emotional regulation as their main target may have positive effects on this transdi-
agnostic construct [178]. Mindfulness-based interventions have been proposed to 
involve cognitive reappraisal and facilitate the expression of emotions [210, 211]. 
Since emotion regulation is associated with various mental disorders, future research 
should investigate causal relationships and clarify which patients or individuals are 
at risk of or already have difficulties in the regulation of emotions and, finally, which 
interventions are most effective.

18.2.4  Negative Symptoms

One of the goals of DSM-5 was a shift from a categorical approach, in which diag-
nosis is based on defined criteria that can be met or not, to a dimensional approach, 
defining disorders based on psychopathological dimensions along a continuum of 
severity or intensity [212]. The Research Domain Criteria (RDoC) project was pro-
moted by the National Institute of Mental Health (NIMH) in 2008, with the aim to 
“develop, for research purposes, new ways of classifying mental disorders based on 
dimensions of observable behavior and neurobiological measures” [213]. A dimen-
sional assessment is also recommended for psychoses by identifying the severity 
and clinical heterogeneity of the main symptom domains: positive, negative, depres-
sive, manic, psychomotor, and cognitive symptoms [214]. However, while some of 
these psychopathological dimensions are well understood, recognized, and often 
adequately treated, the same does not apply to the negative and cognitive dimen-
sions. For instance, although negative and cognitive symptoms have long been rec-
ognized as a core component of schizophrenia, limited treatment options are 
available for negative and cognitive dimensions, and despite advances in under-
standing the epidemiology, etiology, biology, and psychopharmacology of schizo-
phrenia, they remain so far an unmet therapeutic need [10, 11, 215–217]. Cognition, 
in general, has been briefly analyzed in the previous paragraph and addressed in 
another chapter of this book; therefore, hereafter, we will focus on negative 
symptoms.

First, negative symptoms in schizophrenia may be classified as primary or sec-
ondary. Primary negative symptoms represent the phenomenological expression of 
the disorder, while secondary negative symptoms may be caused by other psycho-
pathological dimensions (i.e., positive symptoms, depression), as well as by 
treatment- related (i.e., parkinsonism due to treatment) or environmental factors 
[218–220]. Both primary and secondary negative symptoms cluster in two domains: 
a motivational one, consisting of avolition, anhedonia, and asociality, and an expres-
sive deficit domain, consisting of blunted affect and alogia [10, 221, 222]. The dis-
tinction between primary and secondary negative symptoms has significant 
therapeutic implications. For instance, in some cases, it is possible to obtain an 
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improvement in secondary negative symptoms by removing the underlying causes; 
instead, the primary negative symptoms tend to persist despite pharmacological 
intervention with both first- and second-generation antipsychotics [223]. Primary 
and secondary negative symptoms can be difficult to differentiate although this dis-
tinction is important for researchers and for clinical trial design.

Negative symptoms are present since the onset of schizophrenia and probably 
long before it [224, 225]; in 73% of cases, they first appear before the onset of posi-
tive symptoms [226]. Depending on how negative symptoms are defined, 50–90% 
of patients at the first admission present them [227, 228]. Negative symptoms have 
an elevated stability in the course of the illness, mostly in the presence of poor pre-
morbid outcome [229, 230]. The presence of persistent negative symptoms has also 
been related to prolonged duration of untreated psychosis, which is a very robust 
predictor of poor treatment response [231].

Negative symptoms should be recognized, carefully assessed, and managed to 
achieve better patient outcomes. Especially when primary and persistent, they are 
closely related to poor patient functioning, worse quality of life, and lowered pro-
ductivity, more than positive symptoms, which can be better addressed by available 
treatment options; however, often they are not recognized by clinicians. Limited 
evidence-based treatment is available, and, to date, effective treatment of persistent 
negative symptoms remains an unmet medical need in schizophrenia. However, 
some pharmacological and non-pharmacological treatment methods have been 
shown to be effective in treating the negative symptoms of schizophrenia, and some 
psychosocial interventions have shown promise although few studies have yet been 
conducted [10, 11]. Every effort should be made to use available interventions for 
their treatment, as even minimal improvement in negative symptoms can be associ-
ated with better functioning and quality of life. Treatment should be personalized 
and guided by the preferences of the individual patient as much as possible.

18.2.5  Body Image

Body image is the perception that individuals have of their physical appearance 
(weight, size, and body shape); it is related to satisfaction or concern about the 
appearance and can be associated with avoidance of exposure, as well as anxiety 
and discomfort [232, 233]. Adolescents are often targeted by messages related to 
their body and how it should be, not only from the media but also from their family 
and friends [234], and this may negatively influence the image they have of their 
own body [235, 236]. We are surrounded by advice on how to improve our physical 
appearance, from how to lose weight to how to surgically alter appearance, and 
from the importance of being thin to the techniques for developing muscles. All 
these messages may contribute to the greater focus on appearance in young people 
today, as compared to previous generation [237]; they regard ideal appearance as 
the standard for their own body, and when their appearance does not match the 
internalized ideal body, dissatisfaction arises, i.e., a negative attitude toward own 
physical appearance [232]. Social media may amplify dissatisfaction: adolescents 
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post photographs of themselves and view photos of others [238], and, in these activ-
ities, physical appearance plays an important role [239]. Adolescents report a pres-
sure to “look perfect” on social media, and, due to that, they tend to carefully select 
and edit their posts to get close to the ideal [240]. Several factors can moderate the 
associations between the use of social media and body dissatisfaction, from indi-
vidual to environmental and social factors, such as the relationship with parents and 
in particular mother-adolescent relationship [241, 242]. Sociocultural influences 
(peers, parents, media) and mediational factors (internalization of the thin-ideal, 
appearance comparison) seem to predict body dissatisfaction and eating disorders 
[243]. Actually, multiple factors may be in place: (a) pubertal changes that may 
induce the development of body image problems, for instance, girls’ physical 
changes during puberty may involve weight gain [244]; (b) family environment and 
the perception of family, friends, and romantic relationship experiences [245–249]; 
and (c) parents’ behaviors such as suggesting going on a diet, making comments on 
adolescent’s weight/appearance, and excessive physical exercise [250]. Romantic 
partners also have a role in both men’s and women’s body image experiences and 
could also influence individual’s vulnerability to disordered eating and, in general, 
their psychological health [251–253]. In both girls [254–256] and boys [257, 258], 
body dissatisfaction consistently predicts disordered and maladaptive eating behav-
iors, as well as other psychological problems. In particular, concerns about body 
image are associated with weight loss strategies, such as dieting, with low self- 
esteem, depression, eating disorders, and adoption of maladaptive body change 
strategies. However, as mentioned, body image is not only associated with eating 
disorders but also may occur simultaneously and exacerbate other psychopathologi-
cal symptoms, such as depression [259–264], suicidal ideation [265–267], and 
social anxiety [268–271]. Several strategies can be used by researchers, educators, 
and mental health professionals to address body image problems; among them, 
psycho-education, cognitive behavioral psychotherapy, and ecological/activist 
approaches are the most frequent. In order to create a home environment that favors 
healthy weight-related behaviors and limits dissatisfaction with one’s body, it would 
be necessary to develop psycho-educational interventions that provide parents with 
appropriate guidance and skills [272]. Cognitive behavioral therapy (CBT) is also 
an important tool. CBT for body image targets cognitive, emotional, and behavioral 
factors and generally includes psycho-education, cognitive intervention, exposure 
to avoided situations, and prevention of rituals and perceptual retraining [273, 274].

18.2.6  Humanitarian Emergencies and Mental Health

The United Nations (UN) defines a complex humanitarian emergency as “a humani-
tarian crisis in a country, region or society where there is a total or considerable 
breakdown of authority resulting from internal or external conflict, and which 
requires an international response that goes beyond the mandate or capacity of any 
single agency and/or the ongoing UN country programme” [275]. Stress-related 
mental health disorders are associated with large-scale human disasters, such as 
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natural disasters, like pandemics, armed conflict, large population displacements, 
food shortages, social disruption, and collapse of public health infrastructure [276–
279]. Complex humanitarian emergencies can negatively affect the mental health of 
the involved individuals [280–282]. A meta-analysis of epidemiological surveys of 
refugees and other conflict-affected persons from 40 countries showed average rates 
of 15–20% for depression and post-traumatic stress disorder [283]. The UNESCO 
EFA Global Monitoring Report shows that almost all (about 95%) unschooled chil-
dren live in low- and middle-income countries and half of them live in countries 
caught up by conflicts [284]. In addition to the educational consequences, children 
and adolescents living in conflict-afflicted countries, exposed to violence and 
trauma, face a number of consequences for their mental health and emotional, cog-
nitive, and social development, which result in problems in social relationships, 
including a difficulty in trusting others, poor quality relationships, and a high risk of 
re-victimization and of developing several physical health problems [285]. Women 
and adolescent girls are more involved in humanitarian emergency situations, since 
these categories, following displacement, are particularly vulnerable to high-risk 
and unintended pregnancies, spontaneous abortions, perinatal complications, unsafe 
abortions, unsafe births, and deaths; despite this, problems related to gender-based 
violence and reproductive and sexual health are less and insufficiently addressed 
[286]. When we talk about violence against women and violence against children, 
the emphasis is often on some forms of violence, those related to the emergency 
situation, in particular physical and sexual violence and abuse by armed groups. 
Domestic violence, in particular by close partners or caregivers, is often neglected, 
although it is clear that the family seems to be the place in which most of the acts of 
violence take place [287]. Women in low- and middle-income and conflict-affected 
countries who reported being victims of sexual violence and other social stressors 
were significantly more likely to have suicidal thoughts and experience depression, 
anxiety, and PTSD symptoms [288]. In the chaos of an emergency, not only it is 
possible that due to stressful factors, some individuals may experience psychiatric 
symptoms, as we have said, but individuals with pre-existing mental disorders may 
also experience a relapse or exacerbation of existing symptoms; people with pre- 
existing chronic psychosis, bipolar disorder, intellectual disability, and epilepsy are 
particularly at risk of neglect, abandonment, abuse, discontinuation of maintenance 
medications, and lack of access to health services [289].

While there is evidence of the influence that humanitarian emergencies have on 
mental health, mental health care is often not provided, particularly in low- and 
middle-income countries, which are often affected by conflicts. During humanitar-
ian emergencies people are exposed to a large number of stressful factors, so they 
have numerous and significant mental health needs, which are often neglected by 
health professionals. Some plans aimed to improve mental health in humanitarian 
emergencies are based on early support to public health activities aimed at reducing 
mortality and morbidity, offering psychological first aid, identifying vulnerable 
groups, evaluating what mental health support and clinical care are available, train-
ing and educating individuals at the forefront of health care, sharing decision- 
making processes, and preventing negative mental health consequences in mental 
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health providers [290]. Other plans rely on the development of national guidelines, 
standards, and support tools for the provision of actions for mental health and psy-
chosocial support (MHPSS) during emergencies, on strengthening the capacity of 
health professionals to identify and manage mental disorders during emergencies 
and on the development of sustainable mental health services [291]. During the 
World Humanitarian Summit on challenges and opportunities for humanitarian 
assistance in 2015, the text adopted by the European Parliament “emphasizes the 
need to adapt the humanitarian response system to local, national and regional 
requirements, and to empower and engage regularly affected populations, including 
women of all ages, children, persons with disabilities, minorities and indigenous 
people recognizing their role as change agents by ensuring, whenever possible, 
feedback from and prior consultation with these populations in the programming 
and implementation of humanitarian action.”

There are different approaches to address mental health problems and support 
people in complex humanitarian emergencies: (1) the “traumatic approach” which 
emphasizes trauma-centered interventions (e.g., narrative exposure therapy, trauma- 
focused cognitive behavioral therapy, and Eye Movement Desensitization and 
Reprocessing—EMDR); (2) the “psychosocial approach,” which is based on the 
close relationship between individual emotional well-being and the social context 
and therefore concrete relationships with others within the family and community; 
(3) “the global mental health approach” which provides appropriate health interven-
tions for a range of mental health problems, regardless of the humanitarian context, 
and is based on the idea that the provision of health care in any setting must include 
mental health care, as there is “no health without mental health” [292].

Nowadays, the pandemic due to Sars-Cov-2 has created emergencies every-
where, and its effects on the health of the general population and of those with pre- 
existing mental disorders are still to be fully acknowledged and far from being 
adequately managed.

Due to quarantine and its effects, as well as the economic impact and increased 
unemployment, mental health disorders (such as PTSD, anxiety disorders, depres-
sion) will increase and have a strong societal impact. Furthermore, most likely, the 
pandemic will have a negative influence on risk factors for mental disorders, for 
example, by contributing to an increase in risk behaviors (e.g., use of alcohol and 
tobacco, social isolation) and stress-related reactions (insomnia, anger, fear) [293]. 
The psychosocial responses of the general population to the most recent epidemics 
of infectious disease of the past two decades (such as the severe acute respiratory 
syndrome epidemic (SARS), the H1N1 pandemic, Middle East Respiratory 
Syndrome (MERS), or Ebola virus outbreaks) have been variable and have included 
feelings of anxiety and shame, experiences of individual and societal failure or 
weakness, an underestimation of the probability of survival, an overestimation of 
the probability of infection, the adoption of excessive and inappropriate precaution-
ary measures, as well as an increased demand for health services at a time of short-
age [294, 295]. The pandemic can be particularly serious for those who have been 
directly or indirectly in contact with the virus, who are already biologically vulner-
able or subject to psychosocial stressors (including people with physical illnesses, 
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mental or substance use disorders), health workers (due to the high level of exposure 
and stress associated with the increase in working hours), and those who follow 
news through numerous media channels [296]. As a result of the COVID-19 pan-
demic, 33% of the global population started experiencing symptoms related to 
depression, anxiety, insomnia, or suicidal ideas, especially individuals with a his-
tory of mental illnesses [297], and subjects with pre-existing mental disorders were 
even more at risk of relapses or aggravation of their symptomatology [298]. In par-
ticular, subjects with schizophrenia [299, 300], bipolar disorder [301, 302], 
obsessive- compulsive disorder [303–305], eating disorders [306, 307], gambling 
disorder, and substance use disorder [308, 309]. ADHD [310, 311], intellectual dis-
ability [312], and autism [313] showed an increased vulnerability to a worsening of 
symptoms. Therefore, it is important to consider that the mental health conse-
quences may be present for longer and peak later than the actual pandemic. The 
involvement of psychiatrists and mental health professionals in the COVID-19 Task 
Force appears essential to guide policies aimed at preventing consequences on men-
tal health and to guide the implementation of adequate therapeutic interventions 
where prevention fails. At the beginning of the pandemic, healthcare workers were 
particularly vulnerable to emotional distress, given the risk of exposure to the virus, 
before the vaccine, concern for infection and care of loved ones, shortage of per-
sonal protective equipment (PPE), more working hours, and involvement in emo-
tionally and ethically demanding decisions on resource allocation. Healthcare 
professionals, particularly frontline workers during the first lockdown, have reported 
negative consequences as a result of exposure to stress and the fear of infecting 
loved ones [314–316]. In order to prepare for the immediate and near future, it 
would seem essential to invest in the training of healthcare professionals who are 
unexpectedly at the forefront of responding to disastrous events such as pandemics, 
as well as in the implementation of adequate and advanced therapeutic and rehabili-
tation programs [317]. It would be necessary to improve and adapt existing mental 
health services to current needs and facilitate access of individuals who suffer from 
mental disorders or those who de novo develop a psychiatric disorder [295]. We 
need to learn more about the psychiatric and psychological aspects of COVID-19 
and about effective initiatives from a public and global mental health perspective 
[295]. In conclusion, the COVID-19 pandemic could represent an opportunity to 
improve the care of people with mental disorders, increase the quality of monitoring 
of needs and the efficiency of services of mental health, and accelerate the imple-
mentation of remote interventions with the use of digital platforms, helping reduce 
inequalities and improve mental health globally [318].

18.3  Final Remarks

Findings reported in this chapter confirm that several vulnerability factors, which 
are often neglected, are involved in establishing dysfunctional mechanisms that can 
lead to the development of mental disorders. The overview provided in the chapter 
is far from covering all neglected factors and is focused on those factors deemed as 
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relevant to the definition of mental health proposed by Galderisi et al. [1] and not 
always clearly addressed as part of mental health care.

It is clear from the presented overview that much is needed to address risks for 
and vulnerabilities to mental health issues that may appear in different life epochs 
and involve different spheres of life. Knowledge of vulnerabilities and risk factors 
for mental disorders is the basis for successful prevention of mental disorders and 
promotion of mental health.
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 Afterword: Prevention of the Risk of Mental 
Suffering, A General and Specific Objective at 
Every Stage of Life

Matteo Balestrieri

Budding psychiatric rehabilitator, referring to patients
“Why can’t they have a slightly more normal life?”
Psychiatrist
“Because normal life for them is a risk”.
Rehabilitator
“It is for everyone!”.

“Si può fare (You can do it)”, a film by Giulio Manfredonia

Prevention in mental health is aimed in a general sense at achieving good mental 
health and in a more specific sense at reducing the risk of mental disorders. Mental 
health has been defined as “a state of well-being in which the individual realises his 
or her abilities, can cope with the normal stresses of life, can work productively and 
fruitfully, and is able to make a contribution to his or her community” [1]. As far as 
mental disorders are concerned, they should be understood broadly as “a behav-
ioural or mental pattern that causes significant distress or impairment in personal 
functioning” [2].

As is well illustrated in this volume, the quantity and quality of factors involved 
in prevention are extremely vast. We know that mental disorders are dynamic and 
heterogeneous phenomena whose pathogenesis is necessarily multi-causal, which 
entails an extreme expansion of the objectives of prevention. In order to systematise 
them, the concepts of primary, secondary and tertiary prevention have been used for 
a long time, although they are not always clearly differentiated. As pointed out by 
Lasalvia in one of the chapters of this volume, a framework of reference perhaps 
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more useful is instead that described by Mrazek and Haggerty, who list three types 
of prevention [3]: (a) universal (aimed at the general population); (b) selective 
(aimed at high-risk groups); (c) indicated (aimed at high-risk subjects who already 
present some symptoms without coming to meet all the diagnostic criteria of a dis-
order). This type of classification, in my opinion, allows to define the different 
approaches that must be proper to these three types of prevention. And each approach 
is defined by the characteristics of the following constituent elements: the actor (the 
expert who carries out the prevention), the user, the type of intervention, the place 
where the prevention takes place and the timing of the prevention.

If we consider universal prevention, the users could be families, teachers, and 
students. The approach to families is less codifiable, as they are less easily reached 
and are exposed to information from many sources, from television (more general-
ist) or the web in all its forms (with the risks of fake and confirmation bias). Schools 
therefore remain the preferred place for universal prevention. A recent meta- analysis 
of randomised controlled trials evaluating school-based programmes to prevent 
depression and anxiety in children and adolescents suggests that school-based 
depression and anxiety prevention programmes produce moderate positive effects, 
but these tend to fade over time [4]. Universal interventions tend to be less effective 
than selective or indicated prevention interventions. This is not surprising, as change 
effects are more likely to be achieved in young people who are at risk or already 
symptomatic. In addition, very large sample sizes are needed to achieve significant 
universal prevention effects: by exporting the data obtained on a large scale, esti-
mates suggest that existing programmes can prevent 21% of new cases of depres-
sion, with about 22 individuals who need to be treated to prevent one case of 
depression. Another aspect that emerges in the meta-analysis, which answers the 
question of who should be the actor of prevention, is that there is a certain greater 
effectiveness, only in the short term, of prevention programmes carried out by exter-
nal staff (more experienced in mental health) than those carried out by teachers. 
Obviously, there are practical limitations associated with hiring external staff, as 
they can be expensive and difficult to sustain in the medium and long term.

With regard to selective prevention, the identification of cases at risk and the 
quantification of the risk itself are fundamental. The latter estimation is often com-
plex, since it can refer to biological as well as behavioural parameters and varies 
greatly in relation to the type of psychopathology studied. In this regard, the subject 
of endophenotypes, biological and psychological phenomena that link genetic con-
tributions to the symptoms of a disorder, has been much studied. Their early recog-
nition, often in a specialist context, can pave the way for selective prevention, but 
quantifying the risk is never easy in individual patients. When only the behavioural 
aspect is taken into account, suicidal ideation can be considered a risk factor for 
suicide, but it is much more widespread than the latter. The gradation of risk there-
fore depends on the frequency with which the ideation manifests itself and inter-
feres with daily life. Similarly, hopelessness in an adolescent is a risk for depressive 
disorder, but may dissipate completely with increasing age. High risk can be defined 
here by a combination of unfavourable factors, in which hopelessness is aggravated 
by an unsupportive environment, easy access to substances, economic poverty and 
lack of social and health services.
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In this volume, there are many chapters dealing with the definition of risk from a 
selective prevention perspective. Within the systematisation of clinical staging for 
mental health, analysed by Rutigliano and Del Grande, risk states should corre-
spond precisely to stage 0. On the contrary, the definition of at-risk mental states 
(ARMS) used in the literature coincides with stage 1 of clinical staging (i.e., high- 
risk individuals seeking help). This distinction underlines the difficulty of identify-
ing at-risk individuals before the onset of symptoms or personal suffering. Who is 
the actor of recognition in this case? Once again, the school, or the paediatrician or 
any educator involved in the growth of the child or adolescent. On the contrary, it is 
very important to recognise cognitive neurodevelopmental assets in the premorbid 
phase (see Bellani et  al. and Zoccante et  al. in this volume), which are instead 
observed by mental health specialists from a perspective of selective prevention of 
psychiatric disorders. A broad overview of the mental health risk factors to be con-
sidered is contained in a document published by the World Health Organisation a 
few years ago, in which individual, social and environmental factors related to the 
risk of psychiatric disorders are systematically analysed [5]. I refer to it for a more 
detailed discussion of this issue.

Finally, indicated prevention refers to those individuals at risk who have the first 
manifestations of illness or who come in for observation due to a state of distress. 
The quality of indicated prevention depends both on factors relating to the individual 
and on the organisational characteristics of healthcare. As far as the individual is 
concerned, a central aspect is illness behaviour, i.e. the behaviour that each individ-
ual engages in at the onset of a state of mental suffering. The variables that modulate 
illness behaviour range from personal beliefs about illness (the reference to no-vax is 
inevitable in this historical moment) to the degree of medical culture, the subjective 
threshold of suffering, the level of fear of illness and treatment and the attitudes of 
family members and acquaintances. All these contribute not only to the failure to 
detect the disorder but also to the degree of adherence to the prescribed treatments.

The other aspect to consider is the organisation of healthcare. Healthcare that is 
proximal to the citizen will be able to recognise and intervene earlier. General prac-
titioners and paediatricians must be able to recognise the first symptoms of illness, 
but they must also have easier access to mental health services. Clinical skills and 
organisational opportunities must go hand in hand to avoid long months, or some-
times years, before treatment starts. This means that we need to have an effective 
and efficient healthcare system, which is not split between services that are poorly 
communicating with each other. In this sense, it is important to recall the chapter by 
Pezzella et al. on the importance of the delicate transition from mental health ser-
vices for minors to those for adults.

A large body of literature has long told us that the longer the period of untreated 
illness, the worse the prognosis of the disorder. A recent meta-analysis on the dura-
tion of untreated psychosis (DUP), for example, found highly suggestive evidence 
of a relationship between a longer DUP and more severe positive and negative 
symptoms and global psychopathology in general, a greater likelihood of self-harm 
before first contact, as well as a lower likelihood of remission at follow-up [6].

Even in the case of indicated prevention, this volume provides numerous insights 
that I do not mention for the sake of brevity and the variety of topics addressed, with 
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the exception of Lemon and Thompson’s chapter on pharmacological treatments in 
at-risk individuals, which attempts to take stock of a rather critical and criticised 
subject by highlighting the potential neuroprotective role of a number of psychotro-
pic drugs that are on the market or may soon be introduced.

Finally, a careful reflection on the costs of prevention is needed. It has been said 
many times that prevention costs less than treatment, even in the case of mental 
health. A recent systematic review by Le et al. [7] took stock by selecting 65 studies 
published from 2008 to 2020 which assessed the cost-effectiveness of preventing 
mental disorders (especially depression and anxiety disorders) and promoting men-
tal well-being, compared to usual care or no intervention. Most studies showed that 
interventions for prevention and mental health promotion were cost-effective. 
Screening plus school psychological interventions were the most cost-effective 
interventions for prevention in children and adolescents, while parental and work-
place interventions were more effective for mental health promotion in children and 
adults, respectively. Overall, therefore, prevention appears to be cost-effective, 
which contrasts with the fact that it very often attracts little attention and resources.

In conclusion, the points of reflection offered by this volume are many, and I 
have tried to highlight how many of them open up to further considerations, in par-
ticular by highlighting the practical feasibility of prevention interventions. I believe 
that reading various chapters will provide younger and more attentive psychiatrists, 
in particular with many stimuli for their profession, the aim of which is to promote 
a healthy life free from the condition of illness.
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