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Abstract 

Introduction: Current disease-specific models for prevention of mental disorders are 

challenged by the overlap of psychopathology, biological mechanisms, and risk 

factors. Moreover, mental disorders usually begin during childhood or adolescence, 

when symptoms fluctuate and are highly non-specific. Discussion: We propose a 

staging model that integrates three domains - psychopathology, functional impairment 

and risk factors-, in which prevention is defined as actions to avoid stage progression, 

irrespective of diagnosis. Thus, preventive interventions should be broadened to 

include mental health promotion and strategies of risk reduction performed 

individually, at any stage, even for non-symptomatic subjects (before current at-risk 

definitions) currently exposed to risk factors. Conclusion: The model features three 

innovations: a focus shift from disease conversion to stage progression, highlights 
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functionality as an independent target, and acknowledgment of risk factors in the 

staging. The model must be validated before implementation.  

Keywords: mental health; prevention; clinical staging. 

 

Introduction 

Sustained recovery and achievement of optimal functional outcomes remain 

major challenge for mental and substance use disorders (MDs)1. As the understanding 

of biological mechanisms involved  of MDs increases, it becomes clearer that the 

phenotypic presentation by the time of the diagnosis is probably the late manifestation 

of an underlying process that started earlier in life2. Thus, diagnostic and therapeutic 

concerns have shifted from palliative treatment to early recognition and prevention. 

The development of at-risk criteria for schizophrenia and bipolar disorder3,4, for 

instance, led to the first prevention programs in psychiatry, but a critical review of 

available evidence indicates need for changing paradigms5. In this paper, we review 

the limitations of current models and propose a transdiagnostic approach increasing 

the range of phenotypic and functional outcomes investigated. 

 

Challenges for prevention strategies in Mental Health 

Taxonomy and pathophysiology – Common pathways for mental disorders 

Mental disorders are currently categorized and diagnosed as clinical 

syndromes with core features operationalized in a list of symptoms occurring in 

specific time ranges6. This structure significantly enhanced diagnostic reliability, but 

arguably lacks construct validity, since it relies on clinical observation rather than 

etiology or pathophysiology7. Hence, MDs display significant clinical heterogeneity, in 

which different or even opposing symptoms can be combined in numerous manners 

within each syndrome. For example, a person with depression can present insomnia, 

weight loss and psychomotor agitation, while another may contrarily manifest 

hypersomnia, weight gain and psychomotor retardation. 

As a counterpoint to strictly categorical approaches in mental disorders, 

dimensional models have been proposed. Rather than a yes or no classification, the 

dimensional approach quantifies symptoms or characteristics thar are represented 

within numerical values or as a continuum. Two classical dimensions have emerged 

in the classification of child and adolescent mental disorders labelled as internalizing 
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and externalizing. Different propositions further advanced on the study of dimensional 

psychopathology8. The Research Domain Criteria (RDoc) initially proposed the 

existence of five distinct domains of human neurobehavioral functioning (negative 

valence systems, positive valence systems, cognitive systems, systems for social 

processes and arousal/regulatory systems) as a new framework for investigating 

mental disorders9. The Hierarchical Taxonomy of Psychopathology (HiTOP) is based 

upon empirical data of psychopathology structures combined into more homogeneous 

traits of individual signs and symptoms hierarchically structured10. Dimensional 

models significantly advance on the problems of reliability, heterogeneity and 

comorbidity of classical categorical classifications of mental disorders. 

Furthermore, distinct disorders can feature similar characteristics since the 

same symptoms may be present in different syndromes. As a result, symptom overlap 

and comorbidity occurrence is rather the rule than the exception11,12. Diagnostic 

transition is also common among mental disorders – up to 36% of patients initially 

diagnosed with bipolar disorder I later receive a schizophrenia spectrum disorder 

diagnosis13,14. Issues regarding diagnostic stability and validity are particularly 

common during early developmental phases of MDs, weakening the applicability of 

preventive disease-specific interventions15.  

Biological findings also suggest some concerns about current nosological 

categories in psychiatry. Recent studies on molecular genetics reinforce the liability 

overlap between schizophrenia and autism spectrum disorder (ASD); attention-

deficit/hyperactivity disorder (ADHD) and ASD; bipolar disorder and schizophrenia, 

among others16. Neuroimaging studies found analogous abnormalities, both 

anatomical and functional, to be related to a broad range of MDs and at-risk states17-

19. Additional findings from physiological stress and its role in neurotoxicity and 

inflammation also strengthen the hypothesis of shared biological mechanisms in 

MDs20. 

 

Non-specificity of risk factors 

Identification of risk factors is central to any preventive strategy. Most known 

environmental risk factors for mental disorders are reported indistinctly for different 

syndromes21. Preterm birth has been associated to increased rates of bipolar disorder, 

nonaffective psychosis, depressive disorder and eating disorders22. Traumatic events 
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exposure, a risk factor with large effect size to schizophrenia23, also increases risk for 

depression, anxiety and other mental disorders24. The same occurs for perinatal 

complications, neglect and bullying25,26. There are associations deemed more specific, 

i.e., maternal tobacco smoking and ADHD27 or cannabis use and schizophrenia28. 

However, even these links are not exclusive, since such risk factors can also increase 

liability for other disorders29-31.  

Studies including offsprings of patients with MDs suggest that even familial risk 

surpasses diagnostic boundaries, and although homotypic risks are higher, 

heterotypic familial transmission is also significant32. Apart from non-specificity, risk 

factors are highly interrelated and produce substantial pleiotropic effects, as they tend 

to cluster further boosting vulnerability33. The cumulative effect of intertwined risk 

factors also contributes to nonadaptive patters of behaviors, thus increasing the 

probability of developing a mental disorder34. 

 

Limited clinical utility of available At-Risk Criteria 

In the last two decades, several studies support the idea of psychosis high-risk 

state characterized by three clinical syndromes4. Later results, though, indicate that 

only 10 to 15% of those considered at-risk for schizophrenia will convert to a first 

episode psychosis (FEP)35, and 10% will develop an affective psychosis, stressing 

limitations on specificity36. Moreover, less than 20% of those referred to screening 

actually fulfill at-risk criteria37,38. This means that to find one at-risk person, about fifty 

to one hundred referrals must be assessed. A recent investigation found that only 

under 5% of FEP individuals had been previously evaluated by prodromal services39. 

Also, studies estimate that 30 to 50% of individuals with FEP do not present prodromal 

symptoms prior to onset40,41. 

From a public health perspective, “a large number of people at a small risk may 

give rise to more cases of disease than the small number who are at a high risk”42. 

This paradigm suggests that even small reductions in risk factors in the whole 

population would produce a larger decrease of the targeted disorder than focusing 

solely on high-risk individuals. Therefore, it is imperative to develop population-based 

mental health prevention strategies in addition to high-risk strategies. 
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New framework for preventing MDs 

Clinical staging establishes a set of characteristics for each specific phase 

across the continuous of illness progression. The concept emerged in other areas of 

medicine from the necessity of defining the best treatment through the course of 

disease, including prevention-focused interventions43-45. The TNM (Tumor-Nodes-

Metastasis) clinical staging model for cancer defines a specific therapeutic for each 

patient, with a general outline that is adapted for specific cancer types, and it has 

revolutionized oncologic treatment46. We used the TNM frame as a model to delineate 

our new staging approach to prevention. 

In our model, prevention is defined as avoiding stage progression, from early to 

late stages. Some argue that the term prevention should be reserved to measures 

designed to reduce the occurrence of a disorder47. This framework clearly is based on 

a broader notion of prevention encompassing three levels: primary, secondary, and 

tertiary prevention48,49. Although secondary and tertiary prevention consist mainly of 

optimizing treatment and early access to care, this proposed clinical staging model 

reinforces the necessity of incorporating concepts of neuroprogression in mental 

disorders, to diminish the cumulative burden. Advancing on Leavell and Clark’s 

classification48, the current model includes a decision tree diagram to optimize clinical 

practice.   

Considering the challenges stated above, feasibility of assessment and the 

need to inform interventions, we decided to include 3 factors to identify clinical staging: 

Risk Factors, Clinical staging, Functional impairment (RCF model – Figure 1). A step-

by-step assessment will guide clinicians’ decision while also tackling disease 

progression. The proposed evaluation, including rational and supporting evidence, will 

be explained in the following paragraphs. 

 

Assessing Risk Factors 

The first step is the assessment of risk factors. Risk factors can influence 

progression at any stage – including those asymptomatic or without functional 

impairment – and are largely excluded from current at-risk definitions24,26. This 

assessment may be done in different settings, including primary care.  

Risk factors are defined as conditions or variables associated with a lower 

likelihood of positive outcomes and a higher likelihood of negative or socially 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 7 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

undesirable outcomes50. The probability of developing a MD and functional impairment 

increases with the number, duration and "toxicity" of the risk factors encountered51. 

The risk factors stratification (R) includes main clusters with adding effect. Ideally, a 

risk stratification should rely on individual odds ratio for each risk factor to predict the 

likelihood of developing a MD52. In the lack of empirical data to support the 

combination of risk factors, we propose to group them in three broad categories 

adapted from an ecological framework: individual, interpersonal and 

society/community53. This ecological framework tackles the interrelation between an 

individual and the environment throughout developmental trajectories (Figure 3). The 

individual cluster includes personal characteristics and conditions such as 

temperament and cognitive styles, and socioeconomic status. Individual risk factors 

include gestational factors (such as obstetric complications54, preterm birth55; 

exposure to drugs and medications56,57), socio-demographic factors (such as sex58, 

socioeconomic status59, and educational level60), intelligence quotient level61, 

substance misuse62, difficult temperament63 (such as higher negative emotionality and 

low effortful control), urbanicity64 and physical health problems (e.g.: diabetes65, 

cancer66). The interpersonal cluster includes factors that emerge from the individual’s 

relationships with other people (social interactions) such as family, friends, and other 

contexts. Interpersonal risk factors include traumatic life events67, bullying68, family 

conflict or instability67,69 and parental mental illness70,71. Finally, the society/community 

cluster refers to a broader setting including structural factors and public policy. 

Society/community risk factors include air pollution72, discrimination and stigma73 and 

economic recession and inequality74,75.  

Risk (R) factors would be classified by counting the number of clusters each 

person scores. For example, a person exposed to traumatic events and family conflict 

would be considered R1, since both risk factors are considered interpersonal factors. 

There is a large overlap between risk factors’ exposure. Adversity is usually related to 

a higher propensity to several risk factors. For instance, those who have lower 

economic status will be at increased risk of violence and deprivation. Risk factors’ 

impact on the probability of developing a disorder is highly heterogeneous and it is 

unlikely that all risk factors carry the same weight. To account for that, in addition to 

determining the number of clusters, risk factor is also separated into “a” and “b”. 

Classification “a” include low-frequency and/or low-impact risks and classification “b” 
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include high-frequency and/or high-impact risks. For example, a person who suffered 

from physical abuse would be considered R1b and a person born in urban areas 

should be considered R1a. 

These different aspects of risk factors, such as variations in impact and 

frequency, are important to delineate possible intervention. For example, Adverse 

Childhood Experiences (ACEs) encompass potentially traumatic events occurring 

during childhood, such as experiencing or witnessing violence, abuse, or neglect, or 

growing up in environments characterized by instability due to substance misuse, 

mental health issues, or the incarceration of a family member. Studies have shown 

that ACEs are strongly associated with increased risks for a variety of health problems, 

including mental health disorders like depression and anxiety, substance abuse, and 

chronic diseases such as cardiovascular issues and obesity76. Due to its complex 

etiology, interventions to prevent ACE more likely include multiple components such 

as strengthening economic supports for families77,78; promoting social norms that 

protect against violence79; early childhood programs such as high-quality preschool 

and home visiting programs80,81; teaching prosocial skills through social-emotional 

learning82. Targeted interventions may also be crucial to lessen the harms of ACEs for 

children who have already experienced adversity such as victim-centered services 

that address the specific needs of children affected by trauma and support healing and 

recovery, reducing the risk of continued harm from past ACEs83. On the other hand, 

urbanization usually affects mental health through social, economic, and 

environmental factors. Therefore, intervention targeting individuals who live in urban 

areas to prevent mental disorders could aim to specific factors according to each 

individual including programs to improve social security84. 

Evidence suggests that effects of risk factors can be prevented or reduced by 

proper interventions85-87. As an example, the Triple P-Positive Parenting Program is a 

multilevel system of parenting aiming to prevent behavioral problems in children and 

includes both universal and targeted interventions88. Targeted intervention using the 

Triple P-Positive Program has been developed to specific risk factors such as parents 

with mental disorders, parents with low income, socially disadvantaged 

neighborhoods, and parents with marital problems among others. Other programs 

improve mental health outcomes by targeting social determinants, such as cash 

transfer programs89. Thus, assessing risk factors offers different targets for preventing 
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mental disorders. The model could benefit from improvements by adding biological 

risks for mental disorders, such as polygenic risk scores90. Since study of biological 

mechanisms are still incipient, we chose not the include them at this point. 

 

Figure 1 – RCF clinical staging mode 

 

 

Table 1 – Clusters of risk factors 

Table 1 – Clusters of risk and protective factors 

 Risk factors 

Society/ 

Community 

Air pollution74 

Discrimination and stigma75 

Economic recession and inequality76,77 

Interpersonal 

Traumatic life events69 

Bullying70 

Family conflict or instability63,71 

Parental mental illness72,73 

Individual 

Gestational: obstetric complications56; preterm birth57; exposure to drugs and medications58,59 

Socio-demographic factors60,61,62 

Low IQ62,63 
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Substance misuse64 

Difficult temperament65 

Urbanicity66 

Physical health problems67,68 

 
 

In the absence of risk factors, individuals should be continuously assessed in 

routine primary care to monitor dynamic risk factors. In the presence of risk factors, 

individuals should be referred to existing evidence-based interventions and 

monitoring.  

 

Clinical staging operationalization 

The next step is to evaluate psychopathology. The clinical presentation is not 

disease specific to accommodate the huge symptom overlap during 

neurodevelopment. If a mental disorder is already diagnosed during the first contact 

with the patient, adequate treatment must be readily provided according to functional 

impairment and risk factors associated. Our proposal includes symptom/ 

psychopathology assessment – clinical staging (C) – ranging from healthy to severe 

MDs. Stage C0 includes healthy individuals with no signs of psychopathology with 

minimal or no impairment. Stage C1 includes subthreshold symptoms of any mental 

disorder necessarily representing a change from previous status where new signs and 

symptoms emerge. Stages C2 to C4 consist of individuals with full blown psychiatric 

disorders progressing from a single first episode to treatment-resistant MDs. Stage 

C2a refers to individuals with a first episode of non-psychotic mental disorders and 

stage C2b to individuals with a first episode of psychotic mental disorders. Psychotic 

symptoms are markers of disease severity associated with poorer outcome91, and thus 

are classified separately from other MDs. First-episode psychosis (stage C2b) 

includes individuals with a diagnosis of schizophrenia, schizophreniform, or 

schizoaffective disorder, as well as affective psychotic disorders or other diagnosis in 

which psychosis is severe enough to become a focus of treatment. Stage C3 includes 

both chronic MDs and relapsed MDs that are still responsive to treatment. Finally, 

stage C4 refers to persistent unremitted and treatment-resistant MDs. 
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Asymptomatic individuals may be the target for primary prevention and mental 

health promotion focusing on ameliorate risk factors. Symptom management should 

follow specific evidence-based guidelines, also acknowledging associated risk factors 

and considering additional interventions focused on functional recovery. 

 

Functional impairment 

The final step is to evaluate the level of functional impairment, which may be 

present even in the absence of a full-blown syndrome, for individuals with subthreshold 

symptoms. Functional impairment is a distinct feature, usually not fully explained by 

symptoms, and a main reason patients seek professional help92,93. Real-world 

functional performance is frequently impaired in individuals with severe mental 

disorders regardless of symptom remission94. In at-risk populations, even for those 

among non-converters with significant improvement in psychopathology, disability 

may persist for longer periods95. Poor functional outcome in individuals in clinical high 

risk for psychosis is significant and not entirely dependent on the development of 

psychosis, but also associated to functional impairments at baseline96.  

Additionally, functional performance is strongly predicted by functional capacity, 

including abilities related to social, occupational and practical activities, in individuals 

with schizophrenia and bipolar disorder90. Functional impairment acts both as an 

important outcome measure and a marker of disease severity, including underlying 

neurobiological mechanisms97,98. Assessing functional impairment continuously in 

parallel with symptomatology changes the focus from remission to recovery.  

Functional impairment (F) encompasses four stages, varying from no 

impairment to severe impairment. The first stage (F0) includes individuals with no 

impairment, meaning good functioning in different areas such as everyday life 

activities and participation, social engaging and interpersonal relationships, 

occupational and school functioning. Mild impairment (F1) includes individuals with 

small difficulties in some or all areas or with moderate difficulties in only one area. 

Moderate impairment (F2) comprises individuals with moderate difficulties in more 

than one area or with major difficulties in only one area. Individuals with major 

impairments in several areas or inability to function in significant areas such as 

everyday life activities and participation should be classified as having severe 

impairment (F3). Since functional impairment represents a crucial target to 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 12 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

rehabilitation strategies, additional strategies to functional rehabilitation must be 

considered according to different levels of impairment (Figure 2). 

The functional impairment classification helps the clinician improve the rationale 

for developing the treatment plan, even for individuals within the same clinical stage, 

such as an individual with schizophrenia classified as C3. While the majority of 

individuals with schizophrenia experience significant and enduring functional 

impairment, the degree and nature of this impairment vary between individuals99, 

suggesting the necessity of a better classification of severity100. This intersubject 

variability is influenced by a combination of biological, cognitive, and environmental 

factors that shape each patient’s unique experience with the disorder101-103. Notably, 

some patients show moderate functional stability and relatively good outcomes 

(classified as F1 in the RCF model), while others experience a severe decline in their 

ability to perform daily activities, maintain employment, and build social relationships 

(classified as F3 in the RCF model)99,103. Cognitive impairments, especially in 

executive function, memory, and attention, are consistently associated with poorer 

functional outcomes in schizophrenia104. Since cognitive impairments are not 

homogeneous among individuals with schizophrenia, interventions targeting cognitive 

deficits could be individually tailored to improve functional impairments105. 
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Figure 2 – Diagram for assessing CRFstaging model 

 

 

 

To advance in the implementation of this model and determine which risk 

factors should be assessed in general, a thorough literature review is required. Some 

examples of risk factors ate listed in table 1, but this list is not exhaustive. A list of 

variables which are simple to obtain should be the goal to facilitate the implementation 

of the model in real world settings. Such strategy has been successfully used in a 

model to evaluate the risk of depression in adolescence106.  

From the perspective of the general population, it makes sense to start 

evaluation by assessing risk factors. Individuals referred to mental health services 

would probably be receiving a mental exam first, but assessing risk factors is an 

important step to consider and should done regardless of this order. When assessing 

clinical stage, stage C0 individuals presenting with risk factors may benefit of 

preventing strategies according to their risk classification. Individuals with 

subthreshold symptoms may benefit from indicated interventions. In symptomatic 
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individuals receiving proper treatment for mental disorders, prevention should rather 

focus on risk assessment and functional improvement. In this case, understanding risk 

factors may facilitate choice of treatment or indicate close monitoring (as in siblings of 

parents with schizophrenia or bipolar disorder presenting with depression). Although 

it may seem obvious that optimal treatment should include functional outcome, current 

treatment options as discussed frequently improve symptoms with little effect on 

functionality. So, a more thorough assessment of functional impairment is required. 

This is particularly true for individuals presenting with subthreshold symptoms who 

may not receive traditional treatment, but still require attention.  

 

Implications and future directions 

Impacts in clinical practice 

If validated by empirical data, the RCF stratification can be used as a novel tool 

to systematically delineate the course of action when assessing mental disorders while 

considering preemptive interventions. When a specific mental disorder can be 

diagnosed, treatment should be determined according to proper guidelines, but risk 

factors should be assessed to consider any additional intervention. When no 

interventions are available, the only increment should be offering information about 

modifiable risk factors, such as psychoeducation to encourage the reduction of 

substance use in an individual with no psychopathology but with multiple interpersonal 

and individual risk factor. In some cases, risk assessment may result in changes of 

the treatment. For example, an adolescent with major depression disorder and a family 

history of bipolar disorder may be considered a candidate to receive atypical 

antipsychotics rather than antidepressants107. 

Hartmann and colleagues proposed a broader clinical staging classification for 

severe mental disorders, the Clinical high at-risk mental state (CHARMS), to assess 

help-seeking individuals with distress108. Despite CHARMS representing a step further 

on widening possibilities of at-risk syndromes, it is still based on transition to specific, 

clearly defined and non-overlapping syndromes. Recent studies further advances on 

a model of clinical staging for MDs validating the concept of progression from one 

stage to another with a large cohort109,110. However, the model proposed by Iorfino et 

al. focuses exclusively on early stages of disorders and only individuals with 

subthreshold and attenuated symptoms are included. The RCF offers the possibility 
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of evaluating both asymptomatic individuals and those with more severe syndromes 

across a wide age range. 

The RCF model also advances on current dimensional classification proposals 

for mental health disorders. One of the primary challenges of RDoC in clinical settings 

is its limited applicability to everyday psychiatric practice111. RDoC is research-

oriented and lacks diagnostic criteria that are practical for clinicians. The RDoC 

framework primarily focuses on neuroscientific research and requires specialized 

measurement tools that may not be widely available in clinical settings112. Additionally, 

the dimensional model of RDoC itself has been criticized, especially for major mental 

illnesses113. Although HiTOP dimensions are based on descriptions of clinical 

phenomena and more closely related to clinical practice114, the systems is more 

focused on clinical syndromes and does not reflect research on prevention in mental 

health. Beyond the possible clinical utility of the RFC model, it also includes more 

clearly aspects of disease progression and prevention. 

Our model may expand the population considered at risk, increasing the 

demand for health attention. In this context, stratifying risk assessment is an important 

step to discriminate which population may benefit of each intervention and how to 

allocate resources to different individuals or scenarios. One person with subthreshold 

symptoms (C2), low socioeconomic status and exposure to physical abuse (R2) 

probably requires more attention than others with no psychopathology (C0) and 

obstetric complications during birth (R1). As such, interventions should be planned 

according to clinical stage (Figure 2). In addition, cost-effectiveness studies must be 

implemented to determine those interventions that may reduce economic and social 

burden in the long-term. 

Our proposition faces some limitations. The first is to expand the concept of risk 

to a great range of factors. This may difficult assessment in the general population, 

which may impact on the worth of our model for epidemiological purposes. Secondly, 

the low specificity of most risk factors makes it a challenge to implement preventive 

strategies since most prevention programs are currently designed to specific 

disorders. The focus on risk assessment independent from diagnosis doesn’t mean 

there are no specific risks factors. How to balance specificity and non-specificity of risk 

factors may depend on a deeper knowledge on neurobiology and prediction rates. 

Although the simplicity of the model gives an advantage in a broader variety of health 
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systems, such as primary care, it is possible, and rather probable, that in specific 

setting, such as specialized mental health centers, the model would have to consider 

the specificity of mental disorders. Therefore, the clinical utility of the model in primary 

care settings could be that of close monitoring and mor comprehensive mental health 

promotion orientations. In specialized mental health services, the clinical utility would 

depend on further expanding the classification to accommodate characteristics of 

specific mental disorders. Although protective factors should also be considered in the 

context of mental health prevention and promotion, investigations on protective factors 

are yet scarce, hindering a more robust classification and the inclusion in this 

framework. Additionally, to translate the model to clinical practice, defining which risks 

should be assessed and selecting instruments to assess each step is necessary. In 

investigating risk factors, further analysis of the clusters proposed must be conducted 

as well as determining with the cluster aggrupation may oversimplify the model by 

ignoring the strength of specific risks (such as exposition to trauma or parental history 

of mental illness) or of having multiple risk factors in the same cluster. Lastly, we still 

lack empiric data to test this concept, so extensive research is necessary to confirm if 

our model for clinical staging and risk assessment can benefit both asymptomatic and 

chronic patients. 

 

Ethical considerations 

Ethical implications must be considered before implementing a stratification risk 

assessment for mental disorders. Studies show that psychosis risk status is 

associated with higher rates of stigma and diminished well-being115. But it is still 

unclear if such negative outcome is related to the label itself, since having psychotic 

experiences is related to higher perceived social stigma. In fact, the quality and 

amount of information provided during the diagnostic process impacts directly the 

emotions associated with it116. One study found that with a planned and careful 

approach during the “labeling process”, shame and discrimination are more related to 

the symptoms and that the label itself educe positive emotions such as sense of 

belonging and being understood117. 

Potential stigma associated with MDs may be attached to labeling individuals 

at risk. However, expanding the discussion about risk and the population included may 

also have the opposite effect, reducing stigma and raising awareness about your own 
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mental health. Additionally, individuals could feel discouraged towards risky behaviors 

in fear of triggering a mental disorder. Since this classification implicates in an increase 

of risk recognition, these ethical concerns are particularly important. The amount of 

information provided must be tailored to each person118, considering patients’ 

autonomy and their right to be informed about his health condition. 

 

Conclusion 

The RCF model presents risk stratification and clinical staging independent of 

specific disorders. The proposed structure advances on current models by including 

functional assessment and incorporating knowledge about risk factors into the clinical 

practice. It allows for a fast and simple assessment that may inform clinicians to 

delineate prevention strategies. By also considering functionality, individuals with 

severe impairment will more likely receive specific interventions to prevent additional 

decline. In this regard, our staging model considers the relevance of pharmacological 

and non- pharmacological interventions for both general and disease-specific risk 

factors. The validity and utility of the suggested model must be validated with empirical 

data in follow-up studies.  

 

 

Author contributions: CRediT TaxonomyGraccielle CunhaConceptualization-Lead, 

Writing - original draft-Lead, Writing - review & editing-LeadAndre ZugmanWriting - 

original draft-Supporting, Writing - review & editing-SupportingPedro 

PanConceptualization-Lead, Writing - original draft-Lead, Writing - review & editing-

LeadLaís FonsecaWriting - review & editing-SupportingRodrigo BressanWriting - 

original draft-Supporting, Writing - review & editing-SupportingCristiane de 

PaulaWriting - original draft-Supporting, Writing - review & editing-SupportingZila 

SanchezConceptualization-Supporting, Writing - original draft-Supporting, Writing - 

review & editing-SupportingJair MariWriting - original draft-Supporting, Writing - 

review & editing-SupportingAry GadelhaConceptualization-Equal, Supervision-Lead, 

Writing - original draft-Supporting, Writing - review & editing-Supporting 

 

Handling Editor: Dr. Fabiano Gomes 

 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 18 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

Funding 

Instituto Nacional de Psiquiatria do Desenvolvimento para Crianças e Adolescentes; 

Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq; Grant 

Number 465550/2014-2); Fundação de Amparo à Pesquisa do Estado de São Paulo 

(FAPESP; Grant Number 2014/50917-0); Coordenação de Aperfeiçoamento de 

Pessoal de Nível Superior, (Grant / Award Number: 'Finance Code 001'). 

This Project is part of the Research and Innovation grant for Prevention of Mental 

Disorders and Use of Alcohol and other Drugs, “Pesquisas e Inovações em Prevenção 

de Transtornos Mentais e Uso de Álcool e Outras Drogas”, funded by the Brazilian 

Ministry of Health (TED #176/2017). This study was financed in part by the 

Coordenação de Aperfeiçoamento de Pessoal de Nível Superior - Brasil (CAPES) - 

Finance Code 001. 

 

Disclosure of potential conflict of interest 

Author Rodrigo Bressan reports grants from FAPESP, grants from CNPq, grants from 

European Research Council, and grants from Medical Research Council UK during 

the conduct of the study; personal fees and non-financial support from Janssen, 

personal fees from Pfizer, and personal fees from Sanofi-Aventis outside the 

submitted work. 

 

Compliance with Ethical Standards 

Research involving Human Participants and/or Animals: this article does not contain 

any studies with human participants performed by any of the authors. 

 

 

References 

1. Insel TR. Rethinking schizophrenia. Nature. 2010;468:187-93. 

2. Thompson BL, Levitt P. Now you see it, now you don't—closing in on 

allostasis and developmental basis of psychiatric disorders. Neuron. 

2010;65:437-9. 

3. Bechdolf A, Ratheesh A, Cotton SM, Nelson B, Chanen AM, Betts J, et al. 

The predictive validity of bipolar at‐risk (prodromal) criteria in help‐seeking 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 19 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

adolescents and young adults: a prospective study. Bipolar Disord. 

2014;16:493-504. 

4. Fusar-Poli P, Bonoldi I, Yung AR, Borgwardt S, Kempton MJ, Valmaggia L, et 

al. Predicting psychosis: meta-analysis of transition outcomes in individuals at 

high clinical risk. Arch Gen Psychiatry. 2012;69:220-9. 

5. Davies C, Cipriani A, Ioannidis JP, Radua J, Stahl D, Provenzani U, et al. 

Lack of evidence to favor specific preventive interventions in psychosis: a 

network meta‐analysis. World Psychiatry. 2018;17:196-209. 

6. American Psychiatric Association: Diagnostic and Statistical Manual of Mental 

Disorders. 5th ed. Arlington, VA: American Psychiatric Association; 2013. 

7. Hyman SE. The diagnosis of mental disorders: the problem of reification. 

Annual review of clinical psychology. 2010;6:155-79. 

8. Achenbach TM, Edelbrock CS. Behavioral problems and competencies 

reported by parents of normal and disturbed children aged four through 

sixteen. Monographs of the society for research in child development. 1981:1-

82. 

9. Morris SE, Cuthbert BN. Research Domain Criteria: cognitive systems, neural 

circuits, and dimensions of behavior. Dialogues in clinical neuroscience. 

2012;14:29-37. 

10. Kotov R, Krueger RF, Watson D, Achenbach TM, Althoff RR, Bagby RM, et al. 

The Hierarchical Taxonomy of Psychopathology (HiTOP): A dimensional 

alternative to traditional nosologies. Journal of abnormal psychology. 

2017;126:454. 

11. Copeland WE, Adair CE, Smetanin P, Stiff D, Briante C, Colman I, et al. 

Diagnostic transitions from childhood to adolescence to early adulthood. 

Journal of Child Psychology and Psychiatry. 2013;54:791-9. 

12. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. 

Lifetime prevalence and age-of-onset distributions of DSM-IV disorders in the 

National Comorbidity Survey Replication. Arch Gen Psychiatry. 2005;62:593-

602. 

13. Consoli A, Brunelle J, Bodeau N, Louët E, Deniau E, Perisse D, et al. 

Diagnostic transition towards schizophrenia in adolescents with severe bipolar 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 20 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

disorder type I: an 8-year follow-up study. Schizophrenia research. 

2014;159:284-91. 

14. Carlson GA, Bromet EJ, Sievers S. Phenomenology and outcome of subjects 

with early-and adult-onset psychotic mania. American Journal of Psychiatry. 

2000;157:213-9. 

15. Kim-Cohen J, Caspi A, Moffitt TE, Harrington H, Milne BJ, Poulton R. Prior 

juvenile diagnoses in adults with mental disorder: developmental follow-back 

of a prospective-longitudinal cohort. Arch Gen Psychiatry. 2003;60:709-17. 

16. Consortium C-DGotPG. Genetic relationship between five psychiatric 

disorders estimated from genome-wide SNPs. Nature genetics. 2013;45:984-

94. 

17. Goodkind M, Eickhoff SB, Oathes DJ, Jiang Y, Chang A, Jones-Hagata LB, et 

al. Identification of a common neurobiological substrate for mental illness. 

JAMA psychiatry. 2015;72:305-15. 

18. Crossley NA, Mechelli A, Scott J, Carletti F, Fox PT, McGuire P, et al. The 

hubs of the human connectome are generally implicated in the anatomy of 

brain disorders. Brain. 2014;137:2382-95. 

19. Hua JP, Karcher NR, Merrill AM, O’Brien KJ, Straub KT, Trull TJ, et al. 

Psychosis risk is associated with decreased resting-state functional 

connectivity between the striatum and the default mode network. Cognitive, 

Affective, & Behavioral Neuroscience. 2019:1-14. 

20. Salim S. Oxidative stress and psychological disorders. Current 

neuropharmacology. 2014;12:140-7. 

21. Arango C, Dragioti E, Solmi M, Cortese S, Domschke K, Murray RM, et al. 

Risk and protective factors for mental disorders beyond genetics: an 

evidence‐based atlas. World Psychiatry. 2021;20:417-36. 

22. Nosarti C, Reichenberg A, Murray RM, Cnattingius S, Lambe MP, Yin L, et al. 

Preterm birth and psychiatric disorders in young adult life. Arch Gen 

Psychiatry. 2012;69:610-7. 

23. Matheson S, Shepherd A, Pinchbeck R, Laurens K, Carr V. Childhood 

adversity in schizophrenia: a systematic meta-analysis. Psychol Med. 

2013;43:225-38. 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 21 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

24. Norman RE, Byambaa M, De R, Butchart A, Scott J, Vos T. The long-term 

health consequences of child physical abuse, emotional abuse, and neglect: a 

systematic review and meta-analysis. PLoS medicine. 2012;9:e1001349. 

25. Takizawa R, Maughan B, Arseneault L. Adult health outcomes of childhood 

bullying victimization: evidence from a five-decade longitudinal British birth 

cohort. American Journal of Psychiatry. 2014;171:777-84. 

26. Laurens KR, Luo L, Matheson SL, Carr VJ, Raudino A, Harris F, et al. 

Common or distinct pathways to psychosis? A systematic review of evidence 

from prospective studies for developmental risk factors and antecedents of 

the schizophrenia spectrum disorders and affective psychoses. BMC 

psychiatry. 2015;15:205. 

27. He Y, Chen J, Zhu L-H, Hua L-L, Ke F-F. Maternal smoking during pregnancy 

and ADHD: results from a systematic review and meta-analysis of prospective 

cohort studies. Journal of Attention Disorders. 2020;24:1637-47. 

28. Caspi A, Moffitt TE, Cannon M, McClay J, Murray R, Harrington H, et al. 

Moderation of the effect of adolescent-onset cannabis use on adult psychosis 

by a functional polymorphism in the catechol-O-methyltransferase gene: 

longitudinal evidence of a gene X environment interaction. Biol Psychiatry. 

2005;57:1117-27. 

29. Talati A, Bao Y, Kaufman J, Shen L, Schaefer CA, Brown AS. Maternal 

smoking during pregnancy and bipolar disorder in offspring. American Journal 

of Psychiatry. 2013;170:1178-85. 

30. Niemelä S, Sourander A, Surcel H-M, Hinkka-Yli-Salomäki S, McKeague IW, 

Cheslack-Postava K, et al. Prenatal nicotine exposure and risk of 

schizophrenia among offspring in a national birth cohort. American Journal of 

Psychiatry. 2016;173:799-806. 

31. Patton GC, Coffey C, Carlin JB, Degenhardt L, Lynskey M, Hall W. Cannabis 

use and mental health in young people: cohort study. Bmj. 2002;325:1195-8. 

32. Rasic D, Hajek T, Alda M, Uher R. Risk of mental illness in offspring of 

parents with schizophrenia, bipolar disorder, and major depressive disorder: a 

meta-analysis of family high-risk studies. Schizophrenia bulletin. 2013;40:28-

38. 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 22 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

33. Appleyard K, Egeland B, van Dulmen MH, Alan Sroufe L. When more is not 

better: The role of cumulative risk in child behavior outcomes. Journal of Child 

Psychology and Psychiatry. 2005;46:235-45. 

34. Evans GW, Cassells RCJCPS. Childhood poverty, cumulative risk exposure, 

and mental health in emerging adults. 2014;2:287-96. 

35. Wiltink S, Velthorst E, Nelson B, McGorry PM, Yung AR. Declining transition 

rates to psychosis: the contribution of potential changes in referral pathways 

to an ultra–high‐risk service. Early intervention in psychiatry. 2015;9:200-6. 

36. Fusar-Poli P, Bechdolf A, Taylor MJ, Bonoldi I, Carpenter WT, Yung AR, et al. 

At risk for schizophrenic or affective psychoses? A meta-analysis of DSM/ICD 

diagnostic outcomes in individuals at high clinical risk. Schizophrenia bulletin. 

2012;39:923-32. 

37. Domingues I, Alderman T, Cadenhead KS. Strategies for effective recruitment 

of individuals at risk for developing psychosis. Early intervention in psychiatry. 

2011;5:233-41. 

38. Mitter N, Nah GQR, Bong YL, Lee J, Chong SA. Longitudinal Youth‐At‐Risk 

Study (LYRIKS): outreach strategies based on a community‐engaged 

framework. Early intervention in psychiatry. 2014;8:298-303. 

39. Ajnakina O, Morgan C, Gayer-Anderson C, Oduola S, Bourque F, Bramley S, 

et al. Only a small proportion of patients with first episode psychosis come via 

prodromal services: a retrospective survey of a large UK mental health 

programme. BMC psychiatry. 2017;17:308. 

40. Schultze-Lutter F, Rahman J, Ruhrmann S, Michel C, Schimmelmann BG, 

Maier W, et al. Duration of unspecific prodromal and clinical high risk states, 

and early help-seeking in first-admission psychosis patients. Social psychiatry 

and psychiatric epidemiology. 2015;50:1831-41. 

41. Shah JL, Scott J, McGorry PD, Cross SP, Keshavan MS, Nelson B, et al. 

Transdiagnostic clinical staging in youth mental health: a first international 

consensus statement. World Psychiatry. 2020;19:233. 

42. Rose G. Sick individuals and sick populations. International journal of 

epidemiology. 2001;30:427-32. 

43. Mioshi E, Hsieh S, Savage S, Hornberger M, Hodges JR. Clinical staging and 

disease progression in frontotemporal dementia. Neurology. 2010;74:1591-7. 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 23 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

44. Organization WH. Definition, diagnosis and classification of diabetes mellitus 

and its complications: report of a WHO consultation. Part 1, Diagnosis and 

classification of diabetes mellitus. Geneva: World health organization, 1999. 

45. Chiò A, Hammond ER, Mora G, Bonito V, Filippini G. Development and 

evaluation of a clinical staging system for amyotrophic lateral sclerosis. J 

Neurol Neurosurg Psychiatry. 2015;86:38-44. 

46. Edge SB, Compton CC. The American Joint Committee on Cancer: the 7th 

edition of the AJCC cancer staging manual and the future of TNM. Annals of 

surgical oncology. 2010;17:1471-4. 

47. Haggerty RJ, Mrazek PJ. Reducing risks for mental disorders: Frontiers for 

preventive intervention research: National Academies Press; 1994. 

48. Leavell HR, Clark EG. Preventive Medicine for the Doctor in his Community. 

An Epidemiologic Approach. Preventive Medicine for the Doctor in his 

Community An Epidemiologic Approach. 1958. 

49. Caplan G. Principles of preventive psychiatry. 1964. 

50. Jessor R, Turbin MS, Costa FM. Risk and protection in successful outcomes 

among disadvantaged adolescents. Applied Developmental Science. 

1998;2:194-208. 

51. Coie JD, Watt NF, West SG, Hawkins JD, Asarnow JR, Markman HJ, et al. 

The science of prevention: a conceptual framework and some directions for a 

national research program. American psychologist. 1993;48:1013. 

52. Lloyd-Jones DM, Wilson PW, Larson MG, Beiser A, Leip EP, D'Agostino RB, 

et al. Framingham risk score and prediction of lifetime risk for coronary heart 

disease. The American journal of cardiology. 2004;94:20-4. 

53. McLeroy KR, Bibeau D, Steckler A, Glanz KJHeq. An ecological perspective 

on health promotion programs. 1988;15:351-77. 

54. Cannon M, Jones PB, Murray RM. Obstetric complications and schizophrenia: 

historical and meta-analytic review. American Journal of Psychiatry. 

2002;159:1080-92. 

55. Lindström K, Lindblad F, Hjern A. Preterm birth and attention-

deficit/hyperactivity disorder in schoolchildren. Pediatrics. 2011;127:858-65. 

56. Mick E, Biederman J, Faraone SV, Sayer J, Kleinman S. Case-control study 

of attention-deficit hyperactivity disorder and maternal smoking, alcohol use, 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 24 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

and drug use during pregnancy. Journal of the American Academy of Child & 

Adolescent Psychiatry. 2002;41:378-85. 

57. Janecka M, Kodesh A, Levine SZ, Lusskin SI, Viktorin A, Rahman R, et al. 

Association of autism spectrum disorder with prenatal exposure to medication 

affecting neurotransmitter systems. JAMA psychiatry. 2018;75:1217-24. 

58. Riecher-Rössler A. Sex and gender differences in mental disorders. The 

Lancet Psychiatry. 2017;4:8-9. 

59. Ribeiro WS, Bauer A, Andrade MCR, York-Smith M, Pan PM, Pingani L, et al. 

Income inequality and mental illness-related morbidity and resilience: a 

systematic review and meta-analysis. The Lancet Psychiatry. 2017;4:554-62. 

60. Paula CS, Mari JJ, Bordin IAS, Miguel EC, Fortes I, Barroso N, et al. Early 

vulnerabilities for psychiatric disorders in elementary schoolchildren from four 

Brazilian regions. Social psychiatry and psychiatric epidemiology. 

2018;53:477-86. 

61. Murray J, Farrington DP. Risk factors for conduct disorder and delinquency: 

key findings from longitudinal studies. The Canadian Journal of Psychiatry. 

2010;55:633-42. 

62. Saluja G, Iachan R, Scheidt PC, Overpeck MD, Sun W, Giedd JN. Prevalence 

of and risk factors for depressive symptoms among young adolescents. 

Archives of pediatrics & adolescent medicine. 2004;158:760-5. 

63. Wlodarczyk O, Pawils S, Metzner F, Kriston L, Klasen F, Ravens-Sieberer U. 

Risk and protective factors for mental health problems in preschool-aged 

children: cross-sectional results of the BELLA preschool study. Child and 

adolescent psychiatry and mental health. 2017;11:12. 

64. Vassos E, Pedersen CB, Murray RM, Collier DA, Lewis CM. Meta-analysis of 

the association of urbanicity with schizophrenia. Schizophrenia bulletin. 

2012;38:1118-23. 

65. Wilson CA, Newham J, Rankin J, Ismail K, Simonoff E, Reynolds R, et al. Is 

there an increased risk of perinatal mental disorder in women with gestational 

diabetes? A systematic review and meta‐analysis. Diabetic Medicine. 

2020;37:602-22. 

66. Hong JS, Tian J. Prevalence of anxiety and depression and their risk factors 

in Chinese cancer patients. Supportive Care in Cancer. 2014;22:453-9. 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 25 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

67. Chapman DP, Whitfield CL, Felitti VJ, Dube SR, Edwards VJ, Anda RF. 

Adverse childhood experiences and the risk of depressive disorders in 

adulthood. J Affect Disord. 2004;82:217-25. 

68. Klomek AB, Kleinman M, Altschuler E, Marrocco F, Amakawa L, Gould MS. 

High school bullying as a risk for later depression and suicidality. Suicide and 

Life‐Threatening Behavior. 2011;41:501-16. 

69. Bordin IA, Handegård BH, Paula CS, Duarte CS, Rønning JA. Home, school, 

and community violence exposure and emotional and conduct problems 

among low-income adolescents: the moderating role of age and sex. Social 

psychiatry and psychiatric epidemiology. 2022;57:95-110. 

70. Agerbo E, Sullivan PF, Vilhjalmsson BJ, Pedersen CB, Mors O, Børglum AD, 

et al. Polygenic risk score, parental socioeconomic status, family history of 

psychiatric disorders, and the risk for schizophrenia: a Danish population-

based study and meta-analysis. JAMA psychiatry. 2015;72:635-41. 

71. Maruyama JM, Pastor-Valero M, Santos IS, Munhoz TN, Barros FC, 

Matijasevich A. Impact of maternal depression trajectories on offspring 

socioemotional competences at age 11: 2004 Pelotas Birth Cohort. J Affect 

Disord. 2019;253:8-17. 

72. Buoli M, Grassi S, Caldiroli A, Carnevali GS, Mucci F, Iodice S, et al. Is there 

a link between air pollution and mental disorders? Environment international. 

2018;118:154-68. 

73. Wallace S, Nazroo J, Bécares L. Cumulative effect of racial discrimination on 

the mental health of ethnic minorities in the United Kingdom. American 

Journal of Public Health. 2016;106:1294-300. 

74. Frasquilho D, Matos MG, Salonna F, Guerreiro D, Storti CC, Gaspar T, et al. 

Mental health outcomes in times of economic recession: a systematic 

literature review. BMC public health. 2015;16:115. 

75. Pickett KE, Wilkinson RG. Child wellbeing and income inequality in rich 

societies: ecological cross sectional study. BMJ: British Medical Journal. 

2007;335:1080. 

76. Dragioti E, Radua J, Solmi M, Arango C, Oliver D, Cortese S, et al. Global 

population attributable fraction of potentially modifiable risk factors for mental 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 26 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

disorders: a meta-umbrella systematic review. Mol Psychiatry. 2022;27:3510-

9. 

77. Menu S. EITC and Child Tax Credit promote work, reduce poverty, and 

support children’s development, research finds. 2015. 

78. Wollburg C, Steinert JI, Reeves A, Nye E. Do cash transfers alleviate 

common mental disorders in low-and middle-income countries? A systematic 

review and meta-analysis. PLoS One. 2023;18:e0281283. 

79. Gershoff ET. Corporal punishment by parents and associated child behaviors 

and experiences: a meta-analytic and theoretical review. Psychological 

bulletin. 2002;128:539. 

80. Olds DL, Holmberg JR, Donelan-McCall N, Luckey DW, Knudtson MD, 

Robinson J. Effects of home visits by paraprofessionals and by nurses on 

children: follow-up of a randomized trial at ages 6 and 9 years. JAMA 

pediatrics. 2014;168:114-21. 

81. Barnett WS. Preschool education and its lasting effects: Research and policy 

implications. 2008. 

82. Durlak JA, Weissberg RP, Dymnicki AB, Taylor RD, Schellinger KB. The 

impact of enhancing students’ social and emotional learning: A meta‐analysis 

of school‐based universal interventions. Child development. 2011;82:405-32. 

83. Finn MA. Evidence-based and victim-centered prosecutorial policies: 

Examination of deterrent and therapeutic jurisprudence effects on domestic 

violence. Criminology & Pub Pol'y. 2013;12:443. 

84. Simpson J, Albani V, Bell Z, Bambra C, Brown H. Effects of social security 

policy reforms on mental health and inequalities: a systematic review of 

observational studies in high-income countries. Social Science & Medicine. 

2021;272:113717. 

85. Dishion TJ, Kavanaugh K. The adolescent transitions program: a family-

centered prevention strategy for schools. 2002. 

86. Braver SL, Griffin WA, Cookston JT. Prevention programs for divorced 

nonresident fathers. Family Court Review. 2005;43:81-96. 

87. Sanders MR. Triple P-Positive Parenting Program as a public health approach 

to strengthening parenting. Journal of family psychology. 2008;22:506. 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 27 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

88. Sanders MR, Kirby JN, Tellegen CL, Day JJ. The Triple P-Positive Parenting 

Program: A systematic review and meta-analysis of a multi-level system of 

parenting support. Clinical Psychology Review. 2014;34:337-57. 

89. Machado DB, Azevedo Paiva de Araujo J, Alves FJO, Fernando Silva Castro-

de-Araujo L, da Silva Rodrigues E, Fialho Morais Xavier E, et al. The impact 

of social drivers, conditional cash transfers and their mechanisms on the 

mental health of the young; an integrated retrospective and forecasting 

approach using the 100 million Brazilian Cohort: A study protocol. PLoS One. 

2022;17:e0272481. 

90. Mistry S, Harrison JR, Smith DJ, Escott-Price V, Zammit S. The use of 

polygenic risk scores to identify phenotypes associated with genetic risk of 

schizophrenia: Systematic review. Schizophrenia research. 2018;197:2-8. 

91. Van Os J, Linscott RJ, Myin-Germeys I, Delespaul P, Krabbendam L. A 

systematic review and meta-analysis of the psychosis continuum: evidence 

for a psychosis proneness–persistence–impairment model of psychotic 

disorder. Psychol Med. 2009;39:179-95. 

92. Strassnig MT, Raykov T, O'Gorman C, Bowie CR, Sabbag S, Durand D, et al. 

Determinants of different aspects of everyday outcome in schizophrenia: the 

roles of negative symptoms, cognition, and functional capacity. Schizophrenia 

research. 2015;165:76-82. 

93. Bowie CR, Depp C, McGrath JA, Wolyniec P, Mausbach BT, Thornquist MH, 

et al. Prediction of real-world functional disability in chronic mental disorders: 

a comparison of schizophrenia and bipolar disorder. American Journal of 

Psychiatry. 2010;167:1116-24. 

94. Leung WW, Bowie CR, Harvey PD. Functional implications of 

neuropsychological normality and symptom remission in older outpatients 

diagnosed with schizophrenia: a cross-sectional study. Journal of the 

International Neuropsychological Society. 2008;14:479-88. 

95. Addington J, Cornblatt BA, Cadenhead KS, Cannon TD, McGlashan TH, 

Perkins DO, et al. At clinical high risk for psychosis: outcome for 

nonconverters. American Journal of Psychiatry. 2011;168:800-5. 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 28 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

96. Carrión RE, McLaughlin D, Goldberg TE, Auther AM, Olsen RH, Olvet DM, et 

al. Prediction of functional outcome in individuals at clinical high risk for 

psychosis. JAMA psychiatry. 2013;70:1133-42. 

97. Wheeler AL, Wessa M, Szeszko PR, Foussias G, Chakravarty MM, Lerch JP, 

et al. Further neuroimaging evidence for the deficit subtype of schizophrenia: 

a cortical connectomics analysis. JAMA psychiatry. 2015;72:446-55. 

98. Viviano JD, Buchanan RW, Calarco N, Gold JM, Foussias G, Bhagwat N, et 

al. Resting-state connectivity biomarkers of cognitive performance and social 

function in individuals with schizophrenia spectrum disorder and healthy 

control subjects. Biol Psychiatry. 2018;84:665-74. 

99. Majuri T, Alakokkare A-E, Haapea M, Nordström T, Miettunen J, Jääskeläinen 

E, et al. Employment trajectories until midlife in schizophrenia and other 

psychoses: the Northern Finland Birth Cohort 1966. Social psychiatry and 

psychiatric epidemiology. 2023;58:65-76. 

100. Gadelha A, Biokino RM, Lorencetti P, Crossley NA, Bordini D, Massuda R. 

Introducing a New Severity Specifier for Schizophrenia: Conceptual 

Framework and Clinical Implications. Brazilian Journal of Psychiatry. 

2024;Online ahead of print. 

101. Penttilä M, Jääskeläinen E, Hirvonen N, Isohanni M, Miettunen J. Duration of 

untreated psychosis as predictor of long-term outcome in schizophrenia: 

systematic review and meta-analysis. The British Journal of Psychiatry. 

2014;205:88-94. 

102. Lepage M, Bodnar M, Bowie CR. Neurocognition: clinical and functional 

outcomes in schizophrenia. The Canadian Journal of Psychiatry. 2014;59:5-

12. 

103. Lay B, Blanz B, Hartmann M, Schmidt MH. The psychosocial outcome of 

adolescent-onset schizophrenia: a 12-year followup. Schizophrenia bulletin. 

2000;26:801-16. 

104. Green MF, Horan WP, Lee J. Nonsocial and social cognition in schizophrenia: 

current evidence and future directions. World Psychiatry. 2019;18:146-61. 

105. Vita A, Barlati S, Ceraso A, Nibbio G, Ariu C, Deste G, et al. Effectiveness, 

core elements, and moderators of response of cognitive remediation for 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 29 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

schizophrenia: a systematic review and meta-analysis of randomized clinical 

trials. JAMA psychiatry. 2021;78:848-58. 

106. Rocha TB-M, Fisher HL, Caye A, Anselmi L, Arseneault L, Barros FC, et al. 

Identifying Adolescents at Risk for Depression: A Prediction Score 

Performance in Cohorts Based in 3 Different Continents. Journal of the 

American Academy of Child & Adolescent Psychiatry. 2021;60:262-73. 

107. Stahl SM, Morrissette DA, Faedda G, Fava M, Goldberg JF, Keck PE, et al. 

Guidelines for the recognition and management of mixed depression. CNS 

spectrums. 2017;22:203-19. 

108. Hartmann JA, Nelson B, Spooner R, Paul Amminger G, Chanen A, Davey 

CG, et al. Broad clinical high‐risk mental state (CHARMS): methodology of a 

cohort study validating criteria for pluripotent risk. Early intervention in 

psychiatry. 2017. 

109. Destrée L, McGorry P, Chanen A, Ratheesh A, Davey C, Polari A, et al. 

Transdiagnostic risk identification: A validation study of the Clinical High At 

Risk Mental State (CHARMS) criteria. Psychiatry Res. 2024;333:115745. 

110. Iorfino F, Scott EM, Carpenter JS, Cross SP, Hermens DF, Killedar M, et al. 

Clinical stage transitions in persons aged 12 to 25 years presenting to early 

intervention mental health services with anxiety, mood, and psychotic 

disorders. JAMA psychiatry. 2019. 

111. Kozak MJ, Cuthbert BN. The NIMH research domain criteria initiative: 

background, issues, and pragmatics. Psychophysiology. 2016;53:286-97. 

112. Stein DJ, Shoptaw SJ, Vigo DV, Lund C, Cuijpers P, Bantjes J, et al. 

Psychiatric diagnosis and treatment in the 21st century: paradigm shifts 

versus incremental integration. World Psychiatry. 2022;21:393-414. 

113. Ross CA, Margolis RL. Research domain criteria: strengths, weaknesses, and 

potential alternatives for future psychiatric research. Complex Psychiatry. 

2019;5:218-36. 

114. Michelini G, Palumbo IM, DeYoung CG, Latzman RD, Kotov R. Linking RDoC 

and HiTOP: A new interface for advancing psychiatric nosology and 

neuroscience. Clinical Psychology Review. 2021;86:102025. 



Trends Psychiatry Psychother - Journal Article Pre-Proof (as accepted) Page 30 of 30 

 

 

Trends Psychiatry Psychother - Pre-Proof - http://doi.org/10.47626/2237-6089-2020-0094 

115. Rüsch N, Corrigan PW, Powell K, Rajah A, Olschewski M, Wilkniss S, et al. A 

stress-coping model of mental illness stigma: II. Emotional stress responses, 

coping behavior and outcome. Schizophrenia research. 2009;110:65-71. 

116. Seeman MV. Breaking bad news: schizophrenia. Journal of Psychiatric 

Practice®. 2010;16:269-76. 

117. Yang LH, Link BG, Ben-David S, Gill KE, Girgis RR, Brucato G, et al. Stigma 

related to labels and symptoms in individuals at clinical high-risk for 

psychosis. Schizophrenia research. 2015;168:9-15. 

118. Mittal VA, Dean DJ, Mittal J, Saks ER. Ethical, legal, and clinical 

considerations when disclosing a high‐risk syndrome for psychosis. Bioethics. 

2015;29:543-56. 


