
Testing an integrated model of population mental
health: study protocol for the Mannheim incidence
and inception cohort study (MAKO)
Ulrich Reininghaus 

Central Institute of Mental Health, Heidelberg University
Eva Wierzba 

Central Institute of Mental Health, Heidelberg University
Anita Schick 

Central Institute of Mental Health, Heidelberg University
Jessica A. Hartmann 

University of Cologne
Sibel Nayman 

Central Institute of Mental Health, Heidelberg University
Henrik Wasmus 

Central Institute of Mental Health, Heidelberg University
Luise Zimmermann 

Central Institute of Mental Health, Heidelberg University
Jessica Gugel 

Central Institute of Mental Health, Heidelberg University
Anna Kessler 

Central Institute of Mental Health, Heidelberg University
Ata Benker 

Central Institute of Mental Health, Heidelberg University
Francesco Albasini 

Central Institute of Mental Health, Heidelberg University
Justus Wrede 

Central Institute of Mental Health, Heidelberg University
Fiona Goetz 

Central Institute of Mental Health, Heidelberg University
Hannah Leitgeb 

Central Institute of Mental Health, Heidelberg University
Emily Rolle 

https://doi.org/10.21203/rs.3.rs-9140363/v1
https://doi.org/10.21203/rs.3.rs-9140363/v1


Central Institute of Mental Health, Heidelberg University
Frederike Schirmbeck 

Central Institute of Mental Health, Heidelberg University
Craig Morgan 

King’s College London
James B. Kirkbride 

University College London
Jan R. Boehnke 

University of Dundee
Hannah Edelhoff 

Central Institute of Mental Health, Heidelberg University
Leonie Fleck 

Central Institute of Mental Health, Heidelberg University

Study protocol

Keywords: incidence, cohort, public mental health, clinical staging, HiTOP, minority, equity, positive
mental health

Posted Date: April 9th, 2026

DOI: https://doi.org/10.21203/rs.3.rs-9140363/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

Additional Declarations: No competing interests reported.

https://doi.org/10.21203/rs.3.rs-9140363/v1
https://creativecommons.org/licenses/by/4.0/


1 

 

 

 1 

Testing an integrated model of population mental health: study protocol for the 2 

Mannheim incidence and inception cohort study (MAKO) 3 

 4 

Ulrich Reininghaus1,2,3,4, Eva Wierzba1, Anita Schick1, Jessica A. Hartmann5, Sibel Nayman1, 5 

Henrik Wasmus1, Luise Zimmermann1, Jessica Gugel1, Anna Kessler1, Ata Benker1, 6 

Francesco Albasini1, Justus Wrede1, Fiona Goetz1, Hannah Leitgeb1, Emily Rolle1, Frederike 7 

Schirmbeck1, Craig Morgan2,3, James B. Kirkbride6, Jan R. Boehnke7, Hannah Edelhoff*1, 8 

Leonie Fleck*1 9 

 10 

1 Department of Public Mental Health, Central Institute of Mental Health, Medical Faculty 11 

Mannheim, Heidelberg University, Mannheim, Germany 12 

2 Health Service and Population Research Department, Institute of Psychiatry, Psychology & 13 

Neuroscience, King’s College London, London, United Kingdom 14 

3 ESRC Centre for Society and Mental Health, King’s College London, London, United 15 

Kingdom 16 

4 German Center for Mental Health (DZPG), partner site Mannheim-Heidelberg-Ulm, 17 

Mannheim, Germany 18 

5 University of Cologne, Faculty of Medicine and University Hospital Cologne, Department of 19 

Psychiatry and Psychotherapy, Cologne, Germany  20 

6 Division of Psychiatry, University College London, London, United Kingdom 21 

7 School of Health Sciences, University of Dundee, Dundee, United Kingdom 22 

 23 

Corresponding author: Ulrich Reininghaus, Central Institute of Mental Health, J5 Mannheim, 24 

Germany, ulireininghaus@gmail.com 25 

 26 

Keywords: incidence; cohort; public mental health; clinical staging; HiTOP; minority; equity; 27 

positive mental health 28 



2 

 

 

Abstract 29 

Background: Monitoring of population mental health is now considered to play a vital role in 30 

health, risk factor and demographic surveillance systems across the globe. Adopting a public 31 

mental health perspective on monitoring and surveillance requires us to consider the entire 32 

spectrum of mental health, which broadly ranges from positive mental health and well-being to 33 

severe mental disorders via at-risk populations. This population mental health approach has 34 

become the mainstay of public mental health provision in many European countries, but there 35 

is a dearth of research on this issue in Germany in the past 20 years, and fundamental 36 

conceptual and methodological issues remain to be addressed at both the national and 37 

international level.  38 

Methods: The Mannheim incidence and inception cohort study (MAKO) is a recently 39 

established two-arm population-based incidence (arm 1) and inception cohort (arm 2) study in 40 

the catchment area of Mannheim, Germany. In the incidence-arm, case ascertainment of 41 

incident cases is carried out for the years of 2024 and 2025 based on clinical assessment via 42 

structured clinical interviews and retrospective case record evaluation. In the inception cohort 43 

arm, we recruit and follow an epidemiologically characterized, population-based cohort of 44 

individuals a) without symptoms (i.e., stage 0), b) with criteria for non-specific psychological 45 

distress (i.e., stage 1a), or c) a clinical high at-risk mental state for severe mental disorder (i.e., 46 

stage 1b) at baseline and up to four follow-up assessments every six months. Assessments 47 

include clinical interviews, self-report measures, and ecological momentary assessment. 48 

Results: Enrolment started in January 2024. Data collection is expected to be completed in 49 

2027. 50 

Conclusion: A combined, two-arm incidence and inception cohort study reflects the optimal 51 

design in terms of both efficiency and capacity for delineating the basic epidemiology of 52 

population mental health for the first time in over 20 years in Germany. Given the heterogeneity 53 

in neighbourhood characteristics and migrant and ethnic minority populations in the city of 54 

Mannheim, our methodology will offer a unique population laboratory to study variation in 55 

incidence and clinical stage transitions in terms of place and ethnicity with high external validity.  56 
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Background 57 

Monitoring population mental health is now considered to play a vital role in health, risk factor 58 

and demographic surveillance systems across the globe. It can serve as a basis for assessing 59 

the mental health consequences of societal developments (e.g., social, economic and/or 60 

pandemic crises (1–5)), evidence-based service planning (6), and determining the impact of 61 

public mental health services at the population level (2,6,7). The shift in focus to early 62 

intervention for severe mental disorders (2,8,9), prevention as a tangible goal (2), and the 63 

emphasis on promoting the positive dimensions of mental health (10) all imply that adopting a 64 

public mental health perspective on monitoring and surveillance requires us to consider the 65 

entire spectrum of mental health. This spectrum broadly ranges from positive mental health to 66 

severe mental disorders such as psychotic, bipolar, severe depressive and borderline 67 

personality disorder (2,7). These approaches now form part of public mental health surveillance 68 

in some countries (e.g., Canada) but have not been sufficiently adopted in others (11). For the 69 

first time in over two decades, the protocol for the current study described in this paper seeks 70 

to address this gap, which will allow the precise and robust estimation of the incidence of 71 

severe mental disorders in Germany based on primary data (12–15). We also seek to address 72 

fundamental conceptual and methodological issues in the epidemiology of population mental 73 

health that are essential for the public mental health field to progress at both the national and 74 

international level.  For example, in recent years there has been an upsurge of interest in public 75 

mental health provision, including mental health promotion, mental health prevention, and 76 

delivery of treatment and services for severe mental disorders (16,17), as well as renewed 77 

interest in the social determinants of mental health(18). These efforts are ultimately geared 78 

toward targeting mental health at the population level and centrally build on the seminal 79 

‘population strategy’ advocated by Geoffrey Rose (19). At its core, Rose’s population strategy 80 

posits that for continuously distributed traits, the population mean is closely linked to the 81 

prevalence of the corresponding disorder. Consequently, small change in the trait distribution 82 

(“shifting the curve”) will be associated with a substantial change in prevalence of the disorder. 83 
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In mental health, there is evidence that, first, most mental health problems are continuously 84 

distributed (20), second, the population mean is associated with the prevalence of mental 85 

disorders in that population, and, third, a change in population mean is closely related to a 86 

marked change in prevalence in that population (19,21–23). However, there are at least three 87 

fundamental conceptual and methodological issues in relation to population-based strategies 88 

that remain to be addressed for this approach to realise its full potential. 89 

First, this approach, so far, has primarily focused on the association of the population mean 90 

with prevalence but not incidence (i.e., the occurrence of new cases in a population over a 91 

specified time period) of disorder. If, in an extrapolation of Rose’s approach (19), the effect of 92 

mental health promotion and primary prevention produces a leftward shift in the curve, then 93 

this could become evident, first and foremost, in the form of a reduction in incidence (rather 94 

than prevalence) of disorder. Focusing on incidence will provide an approach that will allow us 95 

to understand more fully the link and timing between potential shifts in population mean and 96 

subsequent occurrence of new cases of disorder and, hence, make the impact of public mental 97 

health services at the population level more readily accessible and measurable.  98 

Meta-analytic evidence suggests that incidence rates of psychosis as one of the most 99 

prominent severe mental disorders vary by place and are particularly high in urban areas as 100 

well as in many, but not all, migrant and ethnic minority groups (12–14,24). Further, for migrant 101 

and ethnic minority groups, rates of psychosis are highest in areas where they constitute a 102 

small proportion of the local population (i.e., areas with low ethnic density) (13). The latest and 103 

largest international incidence study (25) from the EU-GEI consortium thoroughly documented 104 

marked variation in incidence of psychosis across 17 catchment areas and six countries, which 105 

emphasizes the need to determine rates at the local level standardized according to important 106 

demographic characteristics.  However, while variation in incidence rates in terms of place and 107 

ethnicity has been reported in many countries, there has been a dearth of research on this 108 

issue in Germany (12–14,24), with the last studies to investigate incidence of severe mental 109 

disorders based on primary data having been conducted in the 1990s (26–28). Given the well-110 

documented variation in terms of place and, hence, context-dependent nature, incidence rates 111 
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from international studies do not readily generalize to local contexts and populations in 112 

Germany and, thus, remain largely unknown in this country. In fact, only one study  to date has 113 

reported treated incidence rates by German population and population with migrant minority 114 

status, respectively, in Germany (29). The study is based on data from 1974 – 1980, therefore, 115 

incidence, and especially, treated incidence for individuals with migrant and ethnic minority 116 

status might have changed dramatically within the past 45 years due to changes in society and 117 

the mental health care system. It is therefore not surprising that planning services in Germany 118 

is largely operated in the absence of evidence on basic epidemiological data on incidence and 119 

other important metrics of population mental health, which may lead to population-level 120 

strategies that are not equally accessible across diverse groups.  Further, evidence on 121 

variation in incidence in terms of place and ethnicity for severe mental disorders other than 122 

psychosis, such as severe affective disorders, is much more limited not only in national but 123 

also international studies (30). It has recently been shown how this can be used to predict 124 

needs for care and inform planning services in defined catchment areas in the UK (6). Overall, 125 

the limited evidence on (and variation in) the incidence of severe mental disorders reflects a 126 

pressing public health issue, particularly in an increasingly diverse society (31). A key next step 127 

is to more precisely delineate their link to the population mean, such that more comprehensive 128 

monitoring of mental health can be developed and implemented.  129 

The second issue that remains to be addressed is that the ‘population strategy’ by Rose (32) 130 

has been taken to suggest that a leftward shift in the distribution of mental health is associated 131 

with a substantial decrease in prevalence of not only disorder but also, and even more 132 

markedly, in those at moderate risk or with subthreshold disorder (16). This proposition builds 133 

on an earlier observation by Rose that, for continuously distributed health problems, the largest 134 

proportion of disorder may occur in those just below the upper tail of the distribution, given 135 

more individuals are located within that range. It assumes, however, that mental health 136 

promotion and prevention shift mental health in a uniform way across the population (i.e., 137 

without impact on the shape of the population curve), disregarding the individuals’ position on 138 

the risk distribution; an assumption challenged by evidence demonstrating that public health 139 
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campaigns have been more successful in benefitting individuals with higher socioeconomic 140 

status (33,34). The ‘prevention paradox’ implies that universal interventions that may confer 141 

little individual benefit to a large number of people at low or moderate risk may have a greater 142 

impact at the population level than selective interventions that may confer considerable 143 

individual benefit to a smaller number of individuals at high risk.  144 

A third concern has been raised about population strategies to yield the unintended effect of 145 

augmenting social inequalities in health in vulnerable populations such as ethnic minority 146 

groups or those living in poverty, who are at higher risk of risk exposure due to shared social 147 

characteristics (e.g., language barriers, experiences of discrimination, social exclusion), and, 148 

hence, reflect a driving factor for mental health inequalities. This becomes the case if 149 

population strategies are less effective or less accessible for those at higher risk, compared to 150 

those at lower risk. This phenomenon is widely referred to as ‘inequality paradox’ (16). 151 

However, before this putative paradox can be empirically tested and inform strategies for 152 

prevention and intervention, population-based approaches need to be considered and 153 

investigated in relation to, and jointly with clinical staging models. These models distinguish 154 

and operationalize various levels of low, moderate and high risk groups, as well as those who 155 

ultimately meet clinical thresholds for disorder across the continuum of mental health. Thus, 156 

their integration would allow us to increase precision of testing population-level approaches by 157 

determining the stages most sensitive to specific strategies, and ultimately, tailoring of 158 

interventions. Clinical staging models in psychiatry have primarily been developed within 159 

clinical early intervention services (9) and have largely emerged separately from approaches 160 

to population mental health. Early versions of clinical staging models have focused on a clinical 161 

high-risk state for psychosis (CHR-P) for a long time. More recently, evidence on a putative 162 

pluripotent risk state (35) or extended transdiagnostic phenotype (36), with various exit 163 

syndromes (incl. psychotic, bipolar, severe depressive and borderline personality disorder), 164 

have led to an extension of clinical staging to a broad range of severe mental disorders (37–165 

40). This extension is further informed by evidence that symptom severity, functional 166 

impairment, and complexity of course and outcome play an important role as much in the so-167 
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called ‘common mental disorders’ as they do in psychotic and bipolar disorders (16). Latest 168 

transdiagnostic clinical staging models seem to converge on distinguishing three symptomatic 169 

stages: current non-specific psychological distress with mild to moderate impact on functioning 170 

(stage 1a), a broad Clinical High At-Risk Mental State (CHARMS) including attenuated 171 

symptoms, trait vulnerability and functional decline (stage 1b), and a first episode of severe 172 

mental disorder (stage 2), with psychotic, bipolar, severe depressive, and borderline 173 

personality disorders as exit syndromes that contribute substantially to disease burden and 174 

involve significant impairment (37–40). Asymptomatic individuals are commonly classified as 175 

stage 0. While there is meta-analytic evidence on the predictive validity of a CHR-P (41), only 176 

a small number of studies have investigated this in relation to a broad CHARMS for severe 177 

mental disorders (37–40,42). These studies, in part, used crude operationalizations of clinical 178 

stages, included no or very small samples for earlier stages (i.e., stage 0, 1a) (37,40), and 179 

evidence on transition rates in CHARMS remains very limited.  Furthermore, the structural 180 

validity of categorical clinical stages still requires further empirical testing by latent categorical 181 

variable models and through a dimensional lens, as proposed by the Hierarchical Taxonomy 182 

of Psychopathology (HiTOP) (43–45). Categories generated based on dimensional approaches 183 

to psychopathology need to be empirically derived and demonstrate clinical utility (e.g., for 184 

clinical and preventative decision making). This evidence is urgently needed for clinical staging 185 

models to be considered and understood more fully in the context of population-based and 186 

vulnerable population approaches. Methodologically, sampling by clinical stages enables us 187 

to generate variance across the continuum of mental health required to test clinical staging 188 

and dimensional models empirically based on established measures of these approaches 189 

(e.g., CAARMS, HITOP-SR). 190 

The fourth issue that needs to be addressed in relation to the population mental health 191 

approach is that contemporary models of mental health, including clinical staging and 192 

dimensional models, have primarily focused on psychopathology, with absence of symptoms 193 

being used synonymously with a state of well-being or positive mental health. However, there 194 

is widespread consensus that mental health is much more than just the absence of 195 
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psychopathology (10). Thus, some governments have started to explore and implement 196 

strategies for assessing and monitoring positive mental health at the population level to inform 197 

measures for mental health promotion and evaluate policy (7). However, psychometric 198 

evidence on measuring positive mental health has rarely been integrated with categorical or 199 

dimensional models of psychopathology. For example, HiTOP (43), which quantifies disorders 200 

according to several hierarchical levels, and characterize them dimensionally, have, to date, 201 

primarily focused on dimensions of mental disorder rather than positive mental health. Also, 202 

clinical staging models commonly include a stage of no symptoms (stage 0) without explicitly 203 

covering the measurement range of positive mental health.  204 

Similarly, there is an urgent need to not only consider risk factors (e.g., urbanicity (13), ethnic 205 

minority status (12,25,46,47), area-level ethnic density (13)) but also resilience (i.e., the ability 206 

to recover from and overcome the effects of adversity (48)) and protective factors, such as 207 

social support (49) and self-efficacy (50), in relation to clinical stages and dimensions of mental 208 

health. This includes digital momentary phenotypes (such as stress reactivity, mood and 209 

activity patterns) as investigated in our work based on innovative multimodal ecological 210 

momentary assessment (EMA) (51–54), which can provide the basis for digital monitoring of 211 

population mental health. Monitoring of positive mental health, resilience and protective factors 212 

alongside risk factors and levels of mental disorder at the population level is considered a vital 213 

task of public mental health (7) and should embrace novel EMA-based approaches to real-214 

world monitoring of digital momentary phenotypes  in daily life.  215 

Therefore, it is important to extend investigations of dimensional and clinical staging models 216 

to the full range of mental health in order to clarify and calibrate the nature of the common 217 

ground between positive mental health and mental disorder. This study is agnostic regarding 218 

the value which dimensional and clinical staging models each present and seeks provide a 219 

basis for formally validating both approaches. Taken together, integrating the entire continuum 220 

of mental health is of considerable importance, but high-quality research is needed first, which 221 

allows us to address the fundamental conceptual and methodological issues outlined above.  222 
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 223 

So far, these issues have been investigated by various fields – including psychiatric 224 

epidemiology, early intervention in psychiatry, prevention, mental health promotion, mental 225 

health services research, psychometrics, and public health – that largely operate in separate 226 

silos. Public mental health is geared towards bringing these fields together in interdisciplinary 227 

investigations that allow us to understand more fully how the different approaches overlap and 228 

relate to each other and, thereby, establish the basic epidemiology of population mental health 229 

(incl. epidemiology of vulnerable and marginalized populations). This is what the current study 230 

is designed to achieve. In reviewing and synthesising the state of the art, we propose here an 231 

integrated transdiagnostic model of population mental health that encompasses the entire 232 

continuum of mental health. It spans and calibrates positive mental health and well-being all 233 

the way through to incidence of severe mental disorders and seeks to empirically integrate, for 234 

the first time, transdiagnostic clinical stages and dimensions of psychopathology and positive 235 

mental health, including how they relate to each other (see Figure 1). This will allow us to jointly 236 

examine the central link between population mean (and other relevant distributional 237 

measures), various levels of risk, access to public mental health services, and incidence of 238 

full-threshold disorder.  239 

Aim and objectives  240 

The overarching aim of the proposed programme is to establish and delineate the basic 241 

epidemiology of population mental health by testing key aspects (i.e., incidence, clinical stage 242 

transitions) of an integrated transdiagnostic model encompassing the entire continuum of 243 

mental health. To this end, we will implement a highly innovative, two-arm population-based 244 

incidence and inception cohort study, in a defined catchment area (Mannheim, Germany) using 245 

robust statistical methods and digital technology. This two-arm design will allow us to examine 246 

conceptual and methodological questions central to population mental health research and 247 

provides the basis for evaluating the feasibility of comprehensive monitoring of population 248 

mental health. 249 
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To achieve our overall aim, this programme has four objectives with corresponding 250 

hypotheses: 251 

 252 

Objective 1 (Incidence): To estimate the incidence of severe mental disorder (i.e., psychotic, 253 

bipolar, severe depressive, and borderline personality disorder) in Germany in the population 254 

at-risk, including by demographic and environmental characteristics. 255 

We will meet this objective in the incidence arm of the study by: a) estimating the treated 256 

incidence of severe mental disorders in the defined catchment area of Mannheim, Germany, 257 

with a population at-risk of 225,700 between ages 14-64 (55); b) investigating variation in 258 

incidence rates of these disorders by age, sex, neighbourhoods, and migrant/ethnic minority 259 

group status; and by c) investigating which demographic/risk factors are associated with 260 

access to, and help-seeking from, public mental health services. We will test the following 261 

hypotheses: 262 

• H1.1 Primary hypothesis: The incidence of severe mental disorders during 451,400 263 

person-years at risk will vary by age, neighbourhood and migrant/ethnic minority status, 264 

such that rates will be higher in younger age groups, urban areas, and migrant/ethnic 265 

minority groups. 266 

• H1.2 a. Psychotic disorders will exhibit greater variation by place than other severe 267 

mental disorders, while b. psychotic and bipolar disorders will exhibit greater variation 268 

by ethnic/migrant group status than depressive disorders and borderline personality 269 

disorder.  270 

• H1.3 Variation in incidence by sex will occur at the level of specific diagnoses of severe 271 

mental disorders and will interact with age (e.g., higher rates of psychosis in younger 272 

men). 273 

• H1.4 For migrant/ethnic minority groups, rates of psychosis will be highest in areas 274 

where they constitute a small proportion of the local population (i.e., an migrant/ethnic 275 

density effect). 276 

 277 
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Objective 2 (Clinical stage transitions):  To determine rates of transition from earlier to later 278 

stages of severe mental disorders, in the population at-risk, including by important 279 

demographic, risk and protective factors in order to test the predictive value and clinical utility 280 

of earlier clinical stages. We will meet this objective in the inception cohort arm of the study 281 

by: a) estimating transition rates from earlier (stage 0, 1a, 1b) to later (stage 1a, 1b, 2) clinical 282 

stages of severe mental disorder at 12-month follow-up; b) examining whether transition rates 283 

are greater in individuals with non-specific psychological distress (stage 1a) and CHARMS 284 

(stage 1b) than in individuals without symptoms (stage 0); c) examining whether transition 285 

rates vary by demographic, risk and protective factors; and by d) investigating which 286 

demographic/risk factors are associated with access to, and help-seeking from, public mental 287 

health services. Specifically, we will test the following hypotheses: 288 

• H2.1 Transition rates from earlier to later clinical stages will be greater in individuals 289 

with nonspecific psychological distress (stage 1a) than in individuals with no symptoms 290 

(stage 0). 291 

• H2.2 Transition rates from earlier to later clinical stages will vary by demographic 292 

characteristics (e.g., age, sex), risk factors (i.e., neighbourhood, migrant/ethnic minority 293 

group status, socio-economic status), protective factors (i.e., social support, resilience, 294 

self-efficacy), with, e.g., higher transition rates in migrant/ethnic minority than in ethnic 295 

majority groups, more urban neighbourhoods, and those with lower socioeconomic 296 

status, and lower transition rates in those with higher social support, resilience, and 297 

self-efficacy. 298 

 299 

Objective 3 (Transdiagnostic stages, dimensions, momentary phenotypes, population 300 

mean): To establish the structural, convergent and predictive validity and clinical utility of 301 

empirically derived transdiagnostic stages, HiTOP dimensions, digital momentary phenotypes, 302 

and population mean of mental health (incl. symptoms, well-being and positive mental health). 303 

We will meet this objective in the combined sample of incidence and inception cohort arms by: 304 

a) identifying empirically-based clinical stages (latent classes) of mental health at baseline; b) 305 



12 

 

 

determining the convergent validity of empirically-derived clinical stages with contemporary 306 

staging models (i.e., stage 0, 1a, 1b, 2) at baseline; c) examining whether transdiagnostic 307 

dimensions and digital momentary phenotypes of mental health (identified based on measures 308 

of symptoms, well-being and positive mental health, building on and extending previous work 309 

(36,43,46,47)) converge with (empirically derived) clinical stages at baseline; d) examining 310 

whether the population mean and distribution (and other measures of central tendency, as 311 

appropriate) of transdiagnostic dimensions, digital momentary phenotypes and established 312 

measures of mental health are associated with incidence of severe mental disorder; e) 313 

investigating whether a shift in the population mean and  f) a shift in the distribution predict an 314 

increased risk for transition from earlier (stage 1a, 1b) to later clinical stages (stage 1b, 2). We 315 

will test the following hypotheses:  316 

• H3.1 There will be at least four latent classes of mental health, including i) no 317 

symptoms, ii) nonspecific psychological distress, iii) clinical high-risk state, and iv) 318 

severe mental disorder (consistent with contemporary models of clinical staging). 319 

• H3.2 The identified latent classes (i.e., identified in H3.1) will converge with clinical 320 

stages of contemporary clinical staging models (i.e., stage 0, 1a, 1b, 2).  321 

• H3.3 Transdiagnostic dimensions and digital momentary phenotypes of mental health 322 

will allow for accurate classification into clinical stages.   323 

• H3.4 The population mean and distribution of both transdiagnostic dimensions, digital 324 

momentary phenotypes and established measures of mental health will be associated 325 

with incidence of severe mental disorder.   326 

• H3.5 Changes in the population mean and distribution (in transdiagnostic dimensions, 327 

digital momentary phenotypes and established measures) predict changes in risk for 328 

transition from earlier to later clinical stages (inception cohort arm only). 329 

 330 

Objective 4 (Nationwide feasibility): To determine the feasibility of expanding the design and 331 

methods (i.e., incidence and inception cohort design, recruitment, case ascertainment, 332 

denominator population, measures, psychometric models) to large-scale investigations of 333 
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population mental health throughout Germany.  This may serve as a basis for establishing a 334 

more comprehensive mental health surveillance, evidence-based service planning and making 335 

the impact of public mental health services in Germany accessible and measurable.  336 

 337 

Figure 1. Study design of the two arm incidence and cohort study. 338 

 339 

 340 

Method 341 

Study design and setting 342 

A two-arm population-based incidence and inception cohort study will be conducted in a tightly 343 

defined catchment area (Mannheim) in Germany. In the incidence arm, we aim to identify all 344 

cases between ages 14 to 64 with a first (treated) episode of a severe mental disorder meeting 345 

inclusion criteria (see Participants section). Case ascertainment will take place over a two-year 346 

period between 1 January 2024 and 31 December 2025, and involve the research team making 347 

weekly contact with mental health services in Mannheim to identify cases with a suspected 348 

first episode or treatment based on clinical guidelines for severe mental disorder. Clinical 349 

teams will be contacted weekly by the research team to optimize identification of potential 350 

cases by clinicians. For all individuals with a suspected first episode of severe mental disorder, 351 

we will conduct clinical assessments to determine presence of a research-based ICD-10 352 

diagnosis of an untreated first episode of severe mental disorder using the Structured Interview 353 

for DSM-5 (SCID-5-CV, SCID-5-PD, First et al., 2015; 2016) and a version of the Nottingham 354 

Onset Schedule (NOS; Yung et al., 2005) modified to apply to all severe mental disorders of 355 
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interest in this study. Using the NOS, we will carefully trace onset of symptoms, first contact 356 

with mental health services, and beginning of treatment based on clinical guidelines for severe 357 

mental disorder to confirm incident status. Case ascertainment will also include retrospective 358 

case note evaluation of patients treated at the Central Institute of Mental Health (see section 359 

on ’Data collection’ for further details) and will be further optimized through the population-360 

based inception cohort arm of the study, which will identify individuals who transition to a first 361 

episode of severe mental disorder (stage 2) over the case ascertainment period. 362 

The population at-risk, 14 to 64 years old, in this catchment area is estimated to be 225,700 363 

(55). Based on a conservative estimate of 75 incident cases per 100,000 person-years of 364 

psychotic an severe affective disorders (25,56,57), and a case ascertainment duration of two 365 

years, we would expect the incidence arm of the study to yield a sample of approximately 366 

n=340 incident cases. Our estimate of incident cases is conservative as these are well within 367 

previously reported rates for psychotic and affective disorder only (25,56,57). We will use 368 

census data from 2022 to estimate the denominator population and person-years at-risk in the 369 

catchment area, stratified by neighbourhood, age group, sex, and migrant/ethnic minority 370 

group status. 371 

The inception cohort arm of the study entails a prospective, epidemiologically characterized, 372 

population-based cohort in which we recruit a quota sample stratified by age, sex, 373 

neighbourhood, and migrant/ethnic minority group status. Participants will be classified into 374 

those, who 1) meet criteria for a) non-specific psychological distress (i.e., stage 1a), b) a clinical 375 

high-risk state for severe mental disorder (CHARMS, i.e., stage 1b), or 2) do not meet criteria 376 

for stage 1a, 1b and 2 (with the latter including those with severe mental disorder before 2024) 377 

(i.e., stage 0) drawn from the same catchment area as incident cases (Mannheim, Germany; 378 

aged 14-35 years). At baseline (t0), we aim to recruit n=320 individuals with a) non-specific 379 

psychological distress (stage 1a) and b) asymptomatic individuals (stage 0), with at least 380 

N=160 individuals from stage 1a. Moreover, we will recruit at baseline a convenience sample 381 

of individuals with CHARMS (stage 1b). This cohort will be recruited at a constant rate over a 382 

period of 18 months and followed every 6 months from baseline, with a minimum follow-up 383 
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time of 12 months for all participants, corresponding to a total duration for recruitment and 384 

assessment of 2.5 years. This will ensure that all participants from the inception cohort arm 385 

will be followed at 6-months (t1) and 12-month (t2) follow-up, whilst allowing to collect data, 386 

where possible, at 18-month (t3) and 24-month (t4) follow-up, thereby making optimal use of 387 

time-to-event (survival) data. For a visual depiction of the study design, see Figure 1. 388 

 389 

Participants 390 

Incidence arm 391 

Eligibility criteria 392 

Incident cases will be all individuals with a first episode or start of first ever treatment for a 393 

severe mental disorder according to clinical guidelines (as defined in Supplement Table S2) in 394 

public mental health services, meeting the following eligibility criteria: diagnosis of severe 395 

mental disorder (psychotic disorders: F20, F22-29, F1x.5; mania: F30, bipolar disorder: F31; 396 

severe depression: F32.2, F32.3, F33.2, F33.3; borderline personality disorder: F60.3 in ICD-397 

10 (58)); aged 14-64 years; living in the catchment area of Mannheim, Germany (registered in 398 

Mannheim and/or regularly living in Mannheim). Eligibility is assessed based on clinical 399 

assessment via structured clinical interviews and retrospective case record evaluation.  For 400 

clinical assessment via structured clinical interviews, additional inclusion criteria are: 401 

willingness to participate, ability to provide informed written consent, and consent by legal 402 

guardians in case of minors. Exclusion criteria for both clinical assessment via structured 403 

clinical interviews and retrospective case record evaluation are as follows: guideline-based 404 

treatment by mental health services for the same severe mental disorder before 2024, 405 

presence of an organic medical cause, transient symptoms due to acute intoxication (ICD-10, 406 

codes F1X.0), insufficient knowledge of German, English, Turkish, or Russian. An additional 407 

exclusion criterion for clinical assessment via structured clinical interviews in study 408 

assessments is a documented history of intellectual disability. Patients will still be eligible if 409 

they received prior diagnosis of or treatment for a different severe mental disorder (as defined 410 
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in the inclusion criteria) or had prior contact to mental health services for a disorder not included 411 

in the severe mental disorders (e.g. mild depression).   412 

 413 

Inception cohort arm  414 

Eligibility criteria  415 

Inclusion criteria for the inception cohort arm comprise being resident of Mannheim (registered 416 

in Mannheim and/or regularly living in Mannheim), age of 14-35 years, mental health state: 417 

stage 0, 1a, or 1b (see Table 1), willingness to participate, ability to give written informed 418 

consent, and parental consent for minors. Exclusion criteria comprise a current or past 419 

diagnosis or treatment for a severe mental disorder (stage 2 and up) (based on self- or 420 

clinician-report), a lifetime or current severe mental disorder detected in the study assessments 421 

using SCID-5, a documented history of intellectual disability, and insufficient knowledge of 422 

German, English, Turkish, or Russian. 423 

At 6 months (t1) and 12 months (t2), we will seek to follow-up all those who participate at 424 

baseline, with transition to later clinical stage (i.e., stage 1b, stage 2) as outcome of primary 425 

interest (with stage 2 transition resulting in end of study participation). For each participant, we 426 

will carefully document the time to transition to a later stage. We anticipate an attrition rate 427 

(i.e., attrition for other reasons than ‘administrative censoring’ due to study termination at a 428 

fixed point in calendar time) of 10% in each of the two pre-scheduled follow-up intervals (t0, t1) 429 

and (t1, t2). On this basis, we anticipate following, of the original cohort, 90% at 6-month follow-430 

up (t1) and 80% at 12-month follow-up (t2). We will also follow participants, where possible, at 431 

18-month (t3) and 24-month (t4) follow-up, respectively. 432 

Recruitment and quota sampling 433 

In the inception cohort arm, a quota sample stratified by age, sex, neighbourhood, and 434 

migrant/ethnic minority group status will be drawn from the same geographical area as incident 435 

cases.  Participants will be recruited to fill quota, where possible, through random sampling 436 

(i.e., via postal address file from the registry office). Where required, quota sampling will be 437 

complemented by non-random sampling, among others, via schools, youth centres, public 438 
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information stands, sports clubs, religious institutions (e.g., mosques), Muslim pastoral care 439 

and counselling, food banks, social services, self-help groups, migrant/ethnic minority group 440 

associations and services, and (social) media, applying recommended strategies to reach and 441 

include vulnerable and marginalized groups (59).  Table 1 shows the clinical staging criteria 442 

which will be applied throughout the incidence and inception cohort arm. 443 

 444 

Table 1. Clinical staging criteria 445 

Stage 0: Asymptomatic 

 Do not meet criteria for stages 1a, 1b, or 2, and no past severe mental 

disorder part of stage 2 criteria. 

Stage 1a: Non-specific distress  

Reduction in functioning At least mild to moderate reduction of social functioning: SOFAS < 75 

(last month) 

Help seeking Help-seeking or referral to professional help 

Psychological distress Current non-specific psychological distress: K10 ≥ 20  

Stage 1b: Clinical high-risk state for severe mental disorder (CHARMS) 

Psychosis trait 

vulnerability 

(1) SCID-5-PD schizotypal personality disorder OR FRQ: 1st degree 

relative is/was treated/diagnosis for psychosis 

(2)  AND SOFAS ≤ 50 in the last 12 months OR SOFAS at least 30% 

below previous level 

Attenuated psychotic 

symptoms (APS) 

 

(1) Subthreshold intensity:  

i. CAARMS: at least one of the following: 

1. Global rating of 3-5 on the unusual thought content subscale 

2. Global rating of 3-5 on the non-bizarre ideas subscale 

3. Global rating of 3-4 on the perceptual abnormalities subscale 

4. Global rating of 4-5 on the disorganized speech subscale  

ii. AND CAARMS: frequency score of 3-6 for the respective subscale 

iii. AND SOFAS ≤ 50 in the last 12 months OR SOFAS at least 30% 

below previous level for at least one month 

OR:  
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(2) Subthreshold frequency: 

i. CAARMS: at least one of the following: 

1. Global rating of 6 on the unusual thought content subscale 

2. Global rating of 6 on the non-bizarre ideas subscale 

3. Global rating of 5-6 on the perceptual abnormalities subscale 

4. Global rating of 6 on the disorganized speech subscale  

ii. AND CAARMS: frequency score of 3 on the respective subscale  

AND AND SOFAS ≤ 50 in the last 12 months OR SOFAS at least 30% 

below previous level for at least one month 

Brief limited intermitted 

psychotic symptoms 

(BLIPS) 

(1) CAARMS: at least one of the following: 

i. Global rating of 6 on the unusual thought content subscale 

ii. Global rating of 6 on the non-bizarre ideas subscale 

iii. Global rating of 5-6 on the perceptual abnormalities subscale 

iv. Global rating of 6 on the disorganized speech subscale  

(2) AND CAARMS: Frequency scale score of 4-7 on the respective 

subscale  

(3) AND SOFAS ≤ 50 in the last 12 months OR SOFAS at least 30% 

below previous level for at least one month 

AND each episode of symptoms preset for < 7 days with spontaneous 

remission each time 

Bipolar trait vulnerability (1) SCID-5 (current) for at least 1 week: depressed mood (QIDS-C 1 ≥ 2) 

or loss of interest or pleasure (QIDS-C 8 ≥ 2)  

(2) AND at least 2 criteria:  

i. significant weight loss (QIDS-C 12 or 13 ≥ 2) 

ii. insomnia or hypersomnia nearly every day (QIDS-C 4, 5, 6, or 7 ≥ 

2) 

iii. psychomotor retardation or agitation (QIDS-C 15 or 16 ≥ 2) 

iv. fatigue or loss of energy (QIDS-C 14 ≥ 2) 

v. feelings of worthlessness or excessive or inappropriate guilt 

(QIDS-C 2 ≥ 2) 
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vi. diminished ability to think or concentrate (QIDS-C 9 ≥ 2) 

vii. recurrent thoughts of death, recurrent suicidal ideation (QIDS-C 3 

≥ 2) 

AND at least one of (3) or (4) 

 

(3) FRQ: 1st degree relative is/was treated/diagnosis for bipolar disorder 

AND/OR 

(4) For a minimum of 6 months (lifetime) high and low mood (no more 

than 2 consecutive months without symptoms) and at least 3 criteria 

(assessed with the Affective Disorders Evaluation (ADE)):  

i. decreased need for sleep (e.g., feels rested after only 3 hours 

sleep) 

ii. increased energy 

iii. inflated self-esteem or grandiosity 

iv. increased goal directed activity,  

v. restlessness 

vi. more talkative than usual or pressure to keep talking 

vii. unusual ideas, clear thinking 

viii. troublesome behavior 

ix. inappropriate sense of humor (does not need to cause a 

clinically significant drop in functioning) 

Subthreshold manic 

symptoms  

 

(as used by Ratheesh et 

al. (2023) and in 

accordance with the 

Bipolar at Risk (BAR) 

Criteria – extended to 

(1) no lifetime episodes of depression and mania AND full criteria for 

current/past hypomanic episode 

OR 

(1) Current SCID-5: at least 2 consecutive days of abnormally and 

persistently elevated, expansive, or irritable mood  

(2) AND SCID-5: at least 2 additional criteria  

i. inflated self-esteem or grandiosity 

ii. decreased need for sleep  

iii. more talkative than usual or pressure to keep talking 
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include all possible 

symptom combinations) 

iv. flight of ideas or subjective experience that thoughts are racing 

v. distractibility 

vi. increased goal-directed activity (socially, at work, or sexually) or 

psychomotor agitation 

(1) if 4 or more days of abnormally and persistently elevated, expansive, 

or irritable mood with at least 2 criteria: 

i. no functional decline 

ii. no atypical change in functioning compared to symptom-free 

periods OR mood changes or functional decline is not noted by 

others   

Moderate depressive 

symptoms 

 

(2) SCID-5: current or past episode of depression (with at least 1 cardinal 

symptom, 5 additional symptoms) 

(2) AND current QIDS-C: 11-20 

Subthreshold borderline (1) SCID-5-PD: 2-4 criteria (scored with “2”) for at least the past 12 

months:  

i. frantic efforts to avoid real or imagined abandonment  

ii. a pattern of unstable and intense interpersonal relationships 

characterised by alternating between extremes of idealisation 

and devaluation  

iii. identity disturbance: markedly and persistently unstable self-

image or sense of self  

iv. impulsivity in at least 2 areas that are potentially self-damaging 

(not suicidal or self-harming behavior)  

v. recurrent suicidal behaviour, gestures, or threats, or self-

mutilating behaviour  

vi. affective instability due to a marked reactivity of mood—intense 

feelings that can last from a few hours to a few days  

vii. chronic feelings of emptiness  

viii. inappropriate intense anger or difficulty controlling anger 
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ix. transient, stress-related paranoid ideas or severe dissociative 

symptoms 

Stage 2: Severe mental disorder  

 (1) Psychosis (ICD10: F20, F22-29) 

(2) Substance induced psychosis (ICD10: F1X.5) 

(3) Mania (ICD10: F30) 

(4) Bipolar disorder (ICD10: F31) 

(5) Severe/psychotic depression (ICD10: F32.2, F32.3, F33.2, F33.3) 

(6) Borderline personality disorder (ICD10: F60.31)  

 446 

Data collection 447 

Clinical assessment (incl. structured clinical interviews) 448 

Data collection and management is carried out via REDCap (Research Electronic Data 449 

Capture) (60,61). EMA data are collected via the movisensXS app using study smartphones or 450 

personal smartphones (movisens GmbH). Potentially eligible individuals first undergo a phone 451 

call or in-person conversation for pre-screening. Based on available and self-reported 452 

information on the mental health status and history, individuals complete informed consent 453 

procedures (incl. written informed consent) for the incidence arm (i.e., for clinical interviews, 454 

not for retrospective case record evaluation) or the inception cohort arm. All participants who 455 

provide written informed consent complete a set of screening measures determining whether 456 

CAARMS and SCID-5-CV sections on current symptoms are required, and thus the length of 457 

the subsequent interview session. The full interview, including lifetime and current symptoms, 458 

is conducted if participants meet one of the following criteria: a) presence of psychotic 459 

symptoms on the Prodromal Questionnaire (PQ-16 (62) indicated by a total number of 460 

symptoms of ≥ 5 or a distress score of ≥ 8 (63); b) current difficulties in emotion regulation (at 461 

least one of the subscale cut-offs on the Difficulties in Emotion Dysregulation – Short Form 462 

(DERS-SF (64)), indicated by a Strategies subscale score of ≥ 3; Non-Acceptance subscale 463 

score of  ≥ 3; Impulse subscale score of  ≥ 2.5; Goals subscale score of  ≥ 3.5; Awareness 464 

subscale score of  ≥ 3.5; or Clarity subscale score of ≥ 3  c) presence of hypomanic symptoms: 465 
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Hypomania Checklist-32 (HCL-32 (65)) score of ≥ 14 (66) ; d) reduced functioning: Work an 466 

Social Adjustment Scale (WSAS (67)) score of ≥ 10 (68); e) elevated psychological distress: 467 

K10 (69) score of ≥20 (70) ; f) currently help-seeking (intentions): seeking or in contact with or 468 

referral for professional mental health support. 469 

The duration of the diagnostic interview addressing affective symptoms, psychotic symptoms, 470 

schizotypal personality disorder symptoms, borderline personality disorder symptoms, severe 471 

mental disorder onset and treatment, and psychosocial functioning is expected to take 472 

between 1-2 hours to administer in the inception cohort arm and between 1-3 hours in the 473 

incidence arm. Interviews can take place on site or online via an encrypted video conferencing 474 

system. Following the interview, participants receive a link to complete a set of self-report 475 

measures (approximate duration: 90-120 minutes). For a comprehensive list of measures 476 

used, see Table 2. All participants eligible for the inception cohort arm will be invited to 477 

complete assessments at 6-month, and 12-month follow-up, and some participants, who are 478 

included in the study in the first years of the study period at 18-month and 24-month follow-up. 479 

Methods to reduce attrition include reminders, update and thank-you emails, and additional 480 

compensation for participation in 18- and 24 month follow-ups. See Figure 2 for the participant 481 

flow chart. 482 

 483 

Table 2. Measures 484 

 Instrument Construct Timepoint 

t0 t1 - t4 

Sociodemographic  

self-report 

 Client Service Receipt 

Inventory (CSRI) – 

modified (71), including 

Maudsley Environmental 

Risk Score (72) 

- age 

- sex 

- gender 

- city district of 

Mannheim 

x x 

(only changeable 

characteristics at 

follow-ups) 



23 

 

 

- height 

- weight 

- ethnicity 

- citizenship 

- migration history 

(up to the 3rd 

generation, country 

of birth, country of 

birth of migrated 

parents, age at 

migration) 

- birth weight 

- paternal age (at 

birth) 

- urbanicity 

- mother tongue 

- religion 

- education (years, 

highest, current) 

- living situation 

- children 

- employment 

- financial situation  

- income 

- recent serious 

physical illness 

- physical disability 

- political orientation 

- sexual orientation 
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 McArthur Scale (73) - subjective social 

status  

x x 

 Familial risk, adapted from 

(74) 

mental disorder, drug 

use problem or 

suicide 

 

type of disorder and 

certainty with 

diagnosis (for first-

degree relatives) 

x x 

Mental health, cognition and behavior 

interview 

 SCID-5-CV (75) section A-D: affective 

and psychotic 

disorders, differential 

diagnosis 

x x 

 SCID-5-PD (76) Schizotypal 

personality disorder, 

borderline personality 

disorder 

x x 

 OPCRIT-4 checklist (77), 

adapted for DSM-5 

(incidence arm)* 

appearance and 

behavior, speech and 

form of thought, affect 

and associated 

features, abnormal 

beliefs and ideas, 

abnormal perceptions 

x x 

 Comprehensive 

Assessment of At-Risk 

dimensional 

assessment of at-risk 

mental state: unusual 

x x 
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Mental States (CAARMS) 

(78) 

thought content, non-

bizarre ideas, 

perceptual 

abnormalities, 

disorganized speech 

 Quick Inventory of 

Depressive 

Symptomatology – 

Clinician Rated QIDS-C 

(79) 

depressive symptom 

severity 

x x 

 Affective Disorders 

Evaluation (ADE) (80,81) 

cyclothymia  x x (for past 6 months) 

 Social and occupational 

functioning assessment 

scale (SOFAS) (82) 

social and 

occupational 

functioning 

x x 

self-report 

 Hierarchical taxonomy of 

psychopathology (HiTOP) 

(83) 

multidimensional 

assessment of mental 

health problems 

(excl. questions on 

sexual dysfunctions, 

risky sex, sexual drug 

use for participants < 

age 18) 

x x 

 Psychiatric medication 

(71) 

type, name x x 

 Kessler Distress Scale 

(69) 

anxious and 

depressive symptoms 

x x 

 Prodromal Questionnaire 

(PQ-16) (62) 

psychotic-like 

experiences 

x x 
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 Hypomania Checklist 32 

(HCL-32) (65) 

history of hypomanic 

symptoms 

x x 

 Difficulties in Emotion 

Regulation Scale - Short 

Form (DERS-SF) (64) 

emotion dysregulation x x 

 Cognitive Emotional 

Regulation Questionnaire 

(CERQ) (84)  

adaptive and 

maladaptive emotion 

regulation strategies 

x x 

 Personality Inventory for 

DSM-5- Brief Form Plus 

(PID-5-BF+) (85) 

maladaptive traits / 

AMPD Criterion B 

x x 

 Level of Personality 

Functioning Scale-Brief 

Form 2.0 (LPFS-BF 2.0) 

(86) 

personality 

dysfunction / AMPD 

Criterion A 

x x 

 Climate Change Distress 

and Impairment Scale 

(CC-DIS) (87) 

climate change-

related distress and 

impairment 

x x 

 Work and Social 

Adjustment Scale (WSAS) 

(68) 

functional impairment 

 

x x 

 Three-Item Loneliness 

Scale (88) 

loneliness x x 

 Pro-Environmental 

Behaviours (PEB) 

Measure; based on (89)  

personal and 

collective pro-

environmental 

behavior 

x x 

 Multidimensional Scale of 

Perceived Social Support 

(F-sozU) (90) 

perceived social 

support 

x x 
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 General Self Efficacy 

Scale (GSE) (50)  

self-efficacy x x 

 Warwick-Edinburgh 

Mental Well-being Scale 

(WEMWBS) (91) 

mental well-being x x 

 MyLifeTracker (92) quality of life x x 

 World Health Organization 

Quality of Life (WHO-

QoLBref) (93) 

quality of life x x 

 Subjective Happiness 

Scale (SHS) (94) 

happiness x x 

 Connor-Davidson 

Resilience Scale (CD-

RISC) (48) 

resilience x x 

Help-seeking and service use 

interview 

 Nottingham Onset 

Schedule (NOS) – 

modified; adapted from 

(95)  

onset of symptoms 

and treatment 

x x 

self-report 

 Pathways to Care; based 

on (96)  

sequence and points 

of professional 

contact during help-

seeking 

x x 

 Current help-seeking 

(self-created) 

current help-seeking 

status (current use, 

currently seeking, 

received 

x x 
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recommendation, no 

use) 

 Trust in mental health 

professionals and science 

(97) 

trust in (mental) 

health professionals, 

confidence in 

importance of science 

in treatment of mental 

health problems 

x x 

 Client Service Receipt 

Inventory (CSRI) – 

modified (71) 

health insurance 

psychological 

treatment 

service usage of 

outpatient, inpatient, 

partly inpatient and 

complementary health 

services 

x x 

 Barriers to Access to Care 

Evaluation (BACE) (98) 

barriers to access to 

mental health care 

x x 

 General Help Seeking 

Questionnaire (GHSQ) 

(99) 

help-seeking 

intentions 

x x 

 Attitudes Toward Seeking 

Professional 

Psychological Help - 

Revised (ATSPPH-SF) 

(100)  

openness to seeking 

professional help 

subscale 

x x 

Environmental exposures 

 Childhood trauma 

questionnaire (CTQ) (101) 

childhood 

experiences of abuse 

and neglect 

x x 

(for participants < age 

18) 
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 Retrospective Bullying 

Questionnaire; based on 

(102), modified in EU-GEI  

(103) 

Childhood bullying 

experiences 

x x 

(for participants < age 

18) 

 Major Experiences of 

Discrimination (104) 

Perceived unfair 

treatment in legal, 

public, and 

professional life areas 

based on 

demographic and 

identity factors 

x x 

 Everyday Discrimination 

Scale (104) 

Everyday 

discrimination 

experience 

x x 

 Life Transitions (self-

created) 

Positive and negative 

life transitions 

x x 

 Transitional Impact Scale 

(TIS-12) (105) 

material and 

psychological impact 

of life transitions 

x x 

 HITOP-SUD (substance 

use module) (106)   

abuse of and 

substance use 

disorder symptoms 

involving alcohol, 

cannabis, nicotine, 

cocaine, prescription 

stimulants, 

methamphetamine, 

inhalants, 

tranquilizers, 

x x 
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hallucinogetics, 

opioids, other drugs 

EMA 

  affect x x 

  company  x x 

  activity x x 

  positive and negative 

event intensity 

x x 

  appraisal of 

interpersonal 

interaction, 

interpersonal theory, 

mentalizing** 

x  x 

 CC-DIS, short  and 

adapted from (87) 

climate change 

distress, pro-

environmental 

behavior, climate-

related events** 

x x 

  national identity x x 

Note. *OPCRIT checklist-based items are included in the interview as well as the case note 485 

evaluation of the incidence arm of the study. **Interpersonal EMA and climate change EMA 486 

elements are randomized to participants at a 50:50 ratio. Supplement Table S1 provides an 487 

overview and of the language versions used for German-, English-, Turkish-, Russian, and 488 

Ukrainian-speaking participants. 489 

 490 

Figure 2. Participant flowchart 491 
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 492 

 493 

Retrospective case record evaluation 494 

Retrospective case record evaluation is conducted on clinical case notes from mental health 495 

services. Specifically, clinical case notes are retrospectively screened on a regular basis for 496 
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patients admitted between 01/2024 and 02/2026 and evaluated for meeting criteria for (treated) 497 

incidence during the case ascertainment period (1 January 2024 to 31 December 2025) by 498 

trained research staff. The Operation CRITeria checklist (OPCRIT) (107) items will be used to 499 

complete a case note evaluation procedure to assess affective and psychotic symptoms 500 

(appearance and behavior, speech and form of thought, affect and associated features, 501 

abnormal beliefs and ideas, abnormal perceptions). Adapting the evaluation procedure to 502 

reflect DSM-5 diagnoses, items on the duration of symptoms and the link between symptom 503 

onset and substance use were added to the original OPCRIT item set and symptoms were 504 

rated on a yes (+) or no (-) scale to apply an algorithm extracting accurate DSM-5 diagnoses 505 

from case records. The nine SCID-5-PD items for BPD are entered to extract BPD diagnoses 506 

if five or more criteria were confirmed. Clinical diagnoses are entered and cross-checked with 507 

OPCRIT checklist-based/SCID-5-PD generated diagnoses. In case of discrepancies, the 508 

OPCRIT checklist-based/SCID-5-PD generated diagnoses will be used. In case OPCRIT 509 

checklist-based/SCID-5-PD applied algorithms do not supply a diagnosis, the clinical diagnosis 510 

is used, and this is flagged in the data set in order to enable sensitivity analyses. To evaluate 511 

whether the respective severe mental disorder was incident in 2024-2025, onset and prior 512 

guideline treatment of the diagnosis are evaluated using an adapted version the Nottingham 513 

Onset Schedule (95). Supplement Table S2 shows the definitions of guideline treatment for the 514 

diagnostic groups in this study. Based on available information in the case records, the trained 515 

researchers classify cases with one of the target severe mental disorders as “definitely not 516 

incident” (if prior contact for guideline-based treatment of the same diagnoses was 517 

documented), “unsure – insufficient information on treatment history”, “definitely incident” (if 518 

first manifestation or first contact for guideline-based treatment of the severe mental disorder 519 

was documented by clinicians), or “not to be classified – insufficient clinical and diagnostic 520 

information/data available”. Training of staff includes participation in a training session on 521 

OPCRIT items, DSM-5 criteria for respective diagnoses of severe mental disorder, an internal 522 

manual on conducting and documenting the case note evaluation, and regular consensus 523 

meetings. 524 
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EMA allocation and sampling 525 

All participants are asked to complete EMA using our established and validated EMA protocol 526 

(52). Participants are asked to complete EMA at each time point (i.e., at baseline plus at least 527 

two follow-up time points). This study uses a hybrid time- and event-contingent EMA design. 528 

In the time-contingent design component with a blocked (semi-)random time schedule, the 529 

EMA includes eight assessments per day for six days, with EMA prompts being scheduled at 530 

semi-random time points within pre-defined blocks to ensure time is evenly sampled 531 

throughout the day. Participants can define the daily time frame within which they are willing 532 

to complete EMA prompts. Participants receive an alarm (sound and/or vibration) to complete 533 

the EMA. A window is scheduled between prompts, ensuring there are at least 30 minutes 534 

between consecutive EMA prompts. Participants have 20 minutes to respond to a prompt. 535 

Participants are block-randomized at a 1:1 ratio (using blocks of 10) to receive either the 536 

climate change distress (n=120) or interpersonal experience (n=120) EMA version. The 537 

climate change distress EMA includes 33-45 items and the interpersonal experience EMA 538 

includes 21-39 items (depending on response patterns in the branching of items). In each 539 

version, an event-contingent design component is included, with participants being able to self-540 

initiate an EMA in case something in their life reminded them of climate change (climate 541 

change distress EMA) or they experienced an interpersonal interaction (interpersonal 542 

experience EMA). In the inception cohort arm, participants receive the same EMA version at 543 

follow-up as at baseline. 544 

Leakage study 545 

Quantitative: The inception cohort study arm will allow us to identify incident cases not 546 

identified in our case ascertainment procedures. Case records of potential incident cases 547 

classified during the first case record evaluation as “unsure – insufficient information on 548 

treatment history” or “not to be classified – insufficient information on diagnostic process” will 549 

be followed up at the end of the case ascertainment period to include potential new information 550 

from additional contacts with mental health services. 551 
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Qualitative: In order to identify sources of biases in recruitment and case ascertainment 552 

procedures, and ultimately, incident rates, a qualitative leakage study will be carried out. 553 

Specialised and non-specialized treating clinicians (GPs, psychiatrists, clinical psychologists 554 

and other mental health professionals from inpatient and outpatient services) as well as 555 

individuals with severe mental disorder will be interviewed to understand the social, economic 556 

and cultural contexts of individuals with an untreated severe mental disorder, barriers to 557 

accessing care, and factors associated with a long duration of untreated illness. Interviews will 558 

especially address social, economic, and cultural determinants.  559 

 560 

Sample size rationale 561 

The incidence arm of this study is primarily powered to examine variation in the incidence of 562 

severe mental disorders by important demographic characteristics using Poisson regression 563 

(H1.1). Sample size calculation was conducted to examine the capacity of our sample size to 564 

detect a small effect size of an incidence rate ratio (IRR) of ~1.5 (i.e., an IRR previously 565 

reported for the elevated rates of psychosis in migrant/ethnic minority groups, an incidence 566 

rate under standard risk conditions of 21.4 per 100,000 person-years (108), and the proportion 567 

of participants with migrant/ethnic group minority status of 18.4%, which yielded a required 568 

sample size of n=152, with a power of 80% when testing at 1-sided level α = 0.05. All else 569 

being equal, we found that, using the same statistical procedure, the anticipated sample size 570 

of 340 incident cases is sufficient for detecting an even smaller IRR of 1.30 with the same 571 

power (even though meta-analytic evidence suggests larger effect sizes for migrant/ethnic 572 

minority groups (IRRs of 2.1 to 5.6; (14,24) and urban areas (IRRs of 2.1; (72)). 573 

Sample size calculation for the inception cohort arm was conducted to assess the capacity of 574 

our sample size to test our hypotheses on rates from earlier to later stages. Specifically, sample 575 

size calculation on the accuracy of the estimates to be obtained for transition rates from a given 576 

clinical stage at baseline, with transition from stage 1a to any later clinical stage (i.e., stage 1b, 577 

stage 2) as primary outcome (H2.1) showed that, assuming a probability of 0.355 for observing 578 

a transition event at 12-month follow-up (as previously reported for individuals transitioning 579 
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from stage 1a to stage 1b (40)) and allowing for an attrition rate of 20% at 12-month follow-up, 580 

the ratio of confidence limits to λ, 1.6 as a fairly strict requirement can be met with the target 581 

sample size of n = 160 individuals in stage 1a at baseline. Sample size calculation for 582 

comparing a subpopulation with standard transition risk (∏ 0), and the subpopulation at 583 

increased risk for transition due to exposure to a risk factor ∏1) further indicated that, based 584 

on a transition probability of 0.355 during (t0, t2), and applying Schoenfeld’s (109) sample size 585 

formula, even a small effect of HR=1.60 (i.e., smaller than previously reported for, e.g., 586 

migrant/ethnic minority group status, for which a larger HR of around 2.6 can be assumed for 587 

stage transitions (110)) can be detected with the target sample size of n=320 (as will be reached 588 

jointly for stage 0 and stage 1a) with a power of 80% when testing at α = 0.05 (H2.2). This 589 

holds a fortiori true for a log-rank test of the (alternative) hypothesis that transition rates from 590 

stages 1a to any later (stage 1b or 2) is larger than that from stage 0 to any later stage (stage 591 

1a, 1b, or 2) (H2.1). 592 

 593 

Statistical Analysis 594 

Treated incidence of severe mental disorder 595 

The primary diagnosis of severe mental disorder will be obtained via three routes for 596 

participants to be included in the incidence analysis. For incident cases identified based on 597 

clinical assessment via structured clinical interview, the primary diagnosis will be based on the 598 

SCID-5-CV/PD interviews and, where required, validated further based on case records. For 599 

incident cases identified via case record evaluation, the primary diagnosis will be based on the 600 

case note evaluation using the OPCRIT checklist. If this procedure does not yield a diagnosis, 601 

but the clinical diagnosis matches inclusion criteria, it will be entered as the primary diagnosis 602 

for sensitivity analyses. While all psychotic disorders will be handled as mutually exclusive and 603 

major depressive disorder and bipolar disorder are mutually exclusive, cases could be incident 604 

for more than one severe mental disorder during the case ascertainment period. For primary 605 

incidence analyses, we will apply a hierarchy of a primary incidence diagnosis of affective and 606 

psychotic disorder (see Figure 3), and count each individual with multiple diagnoses only within 607 
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their primary incidence diagnosis in order to prevent inflated estimates of incidence rates due 608 

to errors and uncertainties in differential diagnosis. A primary incidence of borderline 609 

personality disorder will always be reported separately from this hierarchy.  610 

 611 

Figure 3. Hierarchy of DSM-5 diagnoses for incident cases of severe mental disorder.  612 

 613 

 614 

In the incidence arm, crude incidence rates and 95% confidence intervals (CIs) by age, sex, 615 

migrant/ethnic minority group status, and neighbourhood will be estimated and presented per 616 

100,000 person-years. Direct standardization will then be used to compare incidence rates 617 

between neighbourhoods and compute age-, sex- and migrant/ethnic minority group-adjusted 618 

incidence rates. Rates in each neighbourhood will be standardized using the 2022 census 619 

data, stratified by age, sex and migrant/ethnic minority group status. Poisson regression will 620 

be conducted to quantify variation in incidence rates by age, sex, urbanicity, and migrant/ethnic 621 

minority group status, with random effects to account for the multilevel data structure (H1.1). 622 

We will inspect random effects for neighbourhood and their 95% CI of models for psychotic 623 

disorders compared to models of other disorders (H1.2a).  A categorical variable for diagnostic 624 
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group and a diagnostic group × ethnic/migrant minority status will be added to address H1.2b. 625 

The commonly observed age × sex interaction will be tested to address H1.3.  Further, a two-626 

way interaction effect for individual-level migrant/ethnic minority group status × area-level 627 

migrant/ethnic minority density will be fitted to investigate whether, for migrant/ethnic minority 628 

groups, rates will be highest in areas where they constitute a small proportion of the local 629 

population (H1.4). We will test whether differences between directly observed incidence rates 630 

will be statistically significant. 631 

Clinical stage transitions 632 

In the inception cohort arm, we will perform maximum likelihood estimation of hazard rates of 633 

exponential distributions under noninformative right censorship (111) to estimate rates of 634 

transition from earlier stages to later stages. Post-stratification weights will be implemented to 635 

adjust for sample deviations from the Mannheim population on age, sex, and ethnic/migrant 636 

minority group status. We will further use Cox regression to test whether rates of transition 637 

from earlier to later clinical stages will be greater in individuals in stage 1a than in stage 0 638 

(H2.1), and whether transition rates will be associated with demographic, risk and protective 639 

factors (H2.2), while controlling for potential confounders. Testing the regression coefficient for 640 

deviation from zero in a Cox model with single dummy covariate is asymptotically equivalent 641 

to a log-rank test for differences between two survival functions (with sample size calculations 642 

based on the formula by Schoenfeld (109)). 643 

Transdiagnostic stages, dimensions, momentary phenotypes, population mean 644 

Latent class analysis will be used to identify empirically-based clinical stages (i.e., 645 

subgroups/latent classes) that account for associations among the observed categorical 646 

variables for assessing mental health at baseline (H3.1). We will fit a series of models (in MPlus 647 

Version 8) to determine the classification that best represents associations among observed 648 

variables. Consistent with the number of hypothesized clinical stages of contemporary staging 649 

models, we expect to identify at least four latent classes (i.e., stage 0, 1a, 1b, 2), with the class 650 

of no symptoms/well-being separating into at least two additional distinct classes that improve 651 

model fit. Latent class membership will be used in subsequent analyses to establish 652 
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convergence with contemporary staging models (H3.2). Multidimensional item response 653 

modelling will be conducted on observer-rated, self-rated and EMA data on symptoms, well-654 

being and positive mental health (in MPlus Version 8) to examine whether a bifactor model 655 

with general and specific factors of transdiagnostic and momentary phenotypes provides the 656 

best model fit compared with correlated multidimensional and other alternative item response 657 

models. We will use (multilevel) multinomial regression models to investigate whether factor 658 

scores for the identified dimensions and momentary phenotypes will be associated with clinical 659 

stages at baseline, while controlling for potential confounders (H3.3). Multinomial receiver 660 

operating characteristic analysis (112) will be used to investigate whether factor scores allow 661 

for accurate classification into clinical stages and establish optimal cut-off values based on 662 

sensitivity, specificity and area under the curve. Poisson regression will be conducted to test 663 

whether the population mean and distribution (and other measures of central tendency, as 664 

appropriate for the distribution) of transdiagnostic dimensions, digital momentary phenotypes, 665 

and established measures of mental health will be associated with incidence of severe mental 666 

disorder (H3.4). We will carefully examine and model the distribution of mental health data 667 

and, based on previous work (21,23), define populations by stratifying our incidence sample 668 

according to four a priori selected characteristics (i.e., age, sex, urbanicity, ethnicity) to 669 

examine the relationship between population mean and incidence in each of these populations. 670 

We will further use Cox regression to test, in our inception cohort sample, stratified according 671 

to the same a priori selected characteristics, whether changes in the population mean (in 672 

transdiagnostic dimensions, digital momentary phenotypes, and established measures) 673 

predict an increased risk for transition from earlier to later clinical stages in each population 674 

(H3.5). 675 

 676 

Research governance 677 

The Central Institute of Mental Health is the sponsor of this incidence and inception cohort 678 

study. The study has received ethical approval from the local ethics committee (Medical 679 

Faculty Mannheim, Heidelberg University, 585-21). Amendments to the study protocol will be 680 
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submitted to the local ethics committee for approval and communicated to relevant parties 681 

(e.g., steering committee). The steering committee consists of clinicians in relevant services in 682 

Mannheim, a statistician, and representatives of local organisations for important and hard-to-683 

reach subgroups of the Mannheim population, such as representatives of social services, food 684 

banks, or Muslim pastoral care and counselling. The role of the steering committee is to 1) 685 

advice on the science of the study, 2) advise on strategies for public and stakeholder 686 

engagement, dissemination and impact, 3) advise on ethical issues, 4) advise on practical 687 

issues of study conduct, 5) monitor progress of the study against the stated objectives and a 688 

specified timeline, 6) advice on addition of sub-studies, and 7) advise on any other matters 689 

raised by the study team, e.g. adverse events. Research data will be handled in compliance 690 

with the German and European Data Protection Regulation (GDPR). Data will be stored 691 

securely and pseudonymised, i.e., research data will be stored using a number code. Personal 692 

data will be kept separately from pseudonymized data. Participants who withdraw from the 693 

study can determine whether data collected up to the end of participation can be processed or 694 

should be destroyed. The principle investigator (PI) has overall responsibility for the trial. The 695 

study coordinator and research team are responsible for day-to-day management of the trial, 696 

monitoring trial progress (recruitment, assessment, training delivery), and preparation of 697 

reports to the steering committee and ethics committee.  698 

 699 

Results 700 

Study progress 701 

Recruitment for the incident arm started on January 1st 2024. Active recruitment for the 702 

inception cohort arm started on February 1st 2024. The first assessments at 6-month follow up 703 

(t1) were completed in August 2024 and the first assessments at 12-month follow-up (t2) in 704 

February 2025.  705 

 706 

Discussion 707 



40 

 

 

Monitoring of population mental health is a central aspect of health, risk and protective factor 708 

and demographic surveillance systems across the globe. Adopting a public mental health 709 

perspective on monitoring and surveillance requires us to consider the entire spectrum of 710 

mental health. While this population mental health approach has become an integral part of 711 

public mental health provision in many European countries, research on this issue in Germany 712 

remains very limited. Also, fundamental conceptual and methodological issues need to be 713 

addressed and evidence on validity (and ultimately, utility) of dimensional and clinical staging 714 

approaches generated to provide an integrated approach for monitoring population mental 715 

health optimally efficient way that can be adapted and applied elsewhere and tackle the 716 

pressing public mental health challenges of our times at both the national and international 717 

level.  718 

 719 

The current two-arm incidence and inception cohort study will move beyond previous research 720 

by allowing us to examine fundamental conceptual and methodological issues in contemporary 721 

public mental health and establish the nationwide feasibility of design and methods for more 722 

comprehensive monitoring of population mental health. To achieve this, a combined, two-arm 723 

incidence and inception cohort study reflects the optimal design in terms of both efficiency and 724 

capacity for delineating the basic epidemiology of population mental health. Given the variation 725 

in neighbourhood characteristics and migrant and ethnic minority populations in the city of 726 

Mannheim, the methodology will offer a unique population laboratory to study variation in 727 

incidence and clinical stage transitions in terms of place and ethnicity with high external validity. 728 

This design will allow for re-establishing the basic epidemiology of severe mental disorders for 729 

the first time in over 20 years in Germany. Specifically, this study will generate evidence on 730 

the treated incidence of severe mental disorder by important sociodemographic characteristics 731 

based on primary data in Germany, while, at the same time, considering and investigating, in 732 

detail, the interface between incidence of severe mental disorder, contemporary 733 

transdiagnostic clinical staging models, dimensional representations of psychopathology (i.e., 734 

HiTOP) and positive mental health, across the entire spectrum of mental health and well-being. 735 
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While sampling by clinical stages initially adopts a categorical approach, all individuals along 736 

the continuum of mental health (from asymptomatic to severe mental disorder) are included in 737 

the current study and carefully characterized using established measures of clinical staging 738 

and dimensional approaches. Ultimately, empirically delineating clinical categories (such as 739 

stages) with clinical utility from transdiagnostic dimensional measures of mental (ill-)health will 740 

benefit clinical and preventative decision making as well as mental health surveillance in the 741 

public mental health field. 742 

 743 

Social and ethnic inequities in mental health play an important role and have been delineated, 744 

for example, in the inequality paradox (16) for a long time; however, robust and appropriate 745 

evidence to empirically identify its driving factors remains limited. We are taking critical steps 746 

to capture the diversity of the population and to enable and increase participation of individuals 747 

and groups who may be vulnerable, marginalized and hard-to-reach due to structural and 748 

contextual factors, and who are often underrepresented in mental health research (113–115). 749 

First, given risk and protective factors, as well as access to and help-seeking from mental 750 

health services may differ for individuals with and without knowledge of German language, the 751 

present study implements multi-language assessment and relies on a multi-lingual and 752 

multicultural team. Second, we actively involve local stakeholders and relevant organisations 753 

in contact with residents in potentially vulnerable or marginalized positions due to structural 754 

and contextual factors that are still far too often not included in research despite forming a 755 

critical part of the population, such as migrant and ethnic minority groups or people currently 756 

living in poverty. To engage communities and create mutually beneficial collaborations, mental 757 

health professionals from our research team offer activities such as conversation groups or 758 

lectures about mental health topics relevant to the specific community. Including these 759 

organisations’ representatives, we ultimately aim to conduct research jointly with, rather than 760 

only about, these populations and communities. In addition, the option to participate remotely 761 

in assessments via online video call and database systems reduces barriers for participation.  762 
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Taken together, by combining categorical, clinical staging, and dimensional approaches to 763 

mental health and well-being, promoting community engagement, and reducing barriers to 764 

participation, the current incidence and inception cohort study seeks to address several 765 

aspects crucial in putative pathways to social and ethnic inequities in mental health (17). 766 

Examining incidence of severe mental illness, along with barriers to access appropriate mental 767 

health care, we seek to provide an evidence base for planning of mental health services and 768 

reduction of barriers. We will carefully evaluate the feasibility of the proposed methodology and 769 

its potential to be extended to large-scale investigations including nation-wide monitoring of 770 

population mental health, as a basis for establishing comprehensive surveillance systems and, 771 

thereby, contribute to laying the ground for assessing the impact of novel public mental health 772 

interventions and services at the population level. 773 

 774 
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