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ABSTRACT
Background  Adolescence constitutes a critical window 
for preventing depression, but efforts have mostly targeted 
single risk factors. The Identifying Depression Early in 
Adolescence Risk Score (IDEA-RS) integrates easily obtainable 
sociodemographic variables and has been able to predict 
future depression across diverse populations. However, its 
performance within a prospective cohort remains untested.
Objective  To evaluate the performance of the IDEA-RS 
in a prospective sample of adolescents participating in 
the IDEA Risk Stratified Cohort.
Methods  Using the IDEA-RS, we screened 7720 
adolescents aged 14–16 years in 101 public schools in 
Porto Alegre, Brazil, and recruited 50 low-risk (LR) and 50 
high-risk (HR) participants without depression. The incidence 
of depressive disorders over 3 years was assessed using 
the Schedule for Affective Disorders and Schizophrenia for 
School-Age Children. Statistical analysis involved Poisson 
regression with robust variance to estimate incidence rate 
ratios (IRRs) for depression onset.
Findings  In the HR group, 14/45 developed depression, 
in comparison to 5/43 in the LR group. Poisson regression 
analysis confirmed a higher probability of developing 
depression in the HR group compared with the LR group (IRR 
of 2.68, 95% CI 1.05 to 6.79, p=0.04).
Conclusion  In a prospective cohort of Brazilian 
adolescents, the IDEA-RS effectively distinguished 
between those at HR and LR for developing depression.
Clinical implications  These results support the usefulness 
of an easy-to-administer sociodemographic composite risk 
score for stratifying the probability of developing depression 
among adolescents, a promising tool to be used in a variety 
of global contexts, including resource-limited settings.

BACKGROUND
Despite advancements in diagnosis and treatment, 
depression remains a leading cause of disability world-
wide, often emerging during adolescence.1 2 Depres-
sion onset during this developmental phase impairs 
academic and psychosocial performance and under-
scores that timely identification is crucial for reducing 
depression burden throughout the lifecourse.1–3 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Previous research has identified adolescence 
as a critical period for implementing targeted 
interventions for preventing depression among 
high-risk (HR) individuals; however, traditional 
approaches to identify these individuals have 
focused on individual risk factors, contrasting 
with the complex aetiology of the disorder.

	⇒ The Identifying Depression Early in Adolescence 
Risk Score (IDEA-RS) is a composite 
sociodemographic score that has demonstrated 
beyond chance discriminative ability to detect 
future depression in diverse populations across 
five continents. Yet, its ability to accurately 
discriminate between adolescents who do 
and do not develop depression remains to be 
confirmed within a prospective cohort.

WHAT THIS STUDY ADDS
	⇒ The IDEA-RS was able effectively to distinguish 
between adolescents at HR and at low risk 
(LR) for developing depression in a prospective 
cohort. Specifically, adolescents classified as HR 
using the IDEA-RS were more than two times 
more likely to develop depression compared 
with those at LR.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ An easy-to-use sociodemographic risk 
score, like the IDEA-RS, can aid in stratifying 
adolescents’ probability of developing 
depression, constituting a promising tool to 
guide preventive interventions and informing 
public health strategies, especially in resource-
limited settings.

	⇒ Furthermore, the risk score can be useful for 
future case–control risk-informed designs 
by allowing for the stratification of the 
heterogeneous group of non-cases.
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Whereas universal preventive strategies for depression, such as 
school-based psychosocial interventions, have shown limited efficacy 
in large trials, targeted interventions for high-risk (HR) individuals 
have been more successful; nevertheless, identifying HR individ-
uals remains challenging.4 The limited progress achieved until the 
present moment in identifying risk for depression has focused on 
single variables, such as family history. This narrow approach has 
left significant gaps in preventive strategies and fails to capture the 
complexities of depression aetiology.5

To account for that, composite risk scores have been proposed 
to advance risk stratification across diverse settings.5 6 However, a 
key concern regarding prediction models is generalisability—specif-
ically whether these algorithms can perform effectively beyond the 
contexts in which they were originally developed.7 Given meth-
odological challenges such as overfitting in development samples, 
typically leading to inflated predictive accuracy which cannot be 
reproduced in subsequent populations, it is crucial to assess risk 
models using independent, prospective data sets for better external 
validation.6

To address these shortcomings, we developed the Identifying 
Depression Early in Adolescence Risk Score (IDEA-RS), a prog-
nostic model for predicting the onset of depression during adoles-
cence.8 This model combines eleven sociodemographic variables, 
including inherent individual characteristics, behavioural markers 
and household dynamics, to estimate an adolescent’s probability 
of developing depression within a 3-year time frame.8 Distinc-
tively, IDEA-RS does not rely on conventional factors, such as 
subthreshold depressive symptoms or family history, and was 
developed as a brief assessment that exclusively gathers informa-
tion directly from adolescents. The IDEA-RS is intended to guide 
preventive strategies in adolescent depression, addressing health 
inequalities by incorporating a broad range of sociodemographic 
variables and recognising that certain groups may be at HR due 
to disparities in access to mental healthcare and varying depres-
sion incidence rates.8 In the development sample, internal vali-
dation procedures for the IDEA-RS, including bootstrapping and 

penalised logistic regression, demonstrated good performance, with 
a C-statistic of 0.78 (95% CI, 0.73 to 0.82).8 Subsequent external 
validations in six additional cohorts, encompassing over nine thou-
sand adolescents across the globe—Nepal, New Zealand, Nigeria, 
UK, USA and a second Brazilian sample—further supported the 
model’s robustness, achieving C-statistics between 0.59 and 0.73, 
and 95% CI’s ranging from 0.53 to 0.83 across all validations.8–12 
Recalibration procedures generally improved performance across 
cohorts. However, because these validations used pre-existing data 
sets, replication was limited by the unavailability of some IDEA-RS 
variables in each sample, preventing a complete replication of the 
original risk score composition. While performance across various 
settings suggests notable strengths, the IDEA-RS has not yet been 
prospectively evaluated in a sample specifically designed to repli-
cate the original risk score exactly.

To assess the predictive ability of the IDEA-RS in a prospec-
tive study, we established a new cohort—the IDEA Risk Stratified 
Cohort (IDEA-RiSCo).13 The IDEA-RiSCo study was designed for 
in-depth examination of multiple neurobiological, psychological 
and environmental measures associated with the risk of developing 
and with the presence of depression in adolescence.13 Participants 
were meticulously characterised and stratified based on their risk 
for depression, as determined by the IDEA-RS, and then followed 
longitudinally over 3 years.13 14 The IDEA-RiSCo study therefore 
represents a crucial opportunity for assessing the IDEA-RS model 
in a prospectively selected sample, addressing many of the concerns 
raised regarding generalisability of prediction models in mental 
health.7

Objective
This external validation study aimed at presenting the perfor-
mance of the IDEA-RS in predicting the incidence of depression 
over a 3-year follow-up period in a prospective cohort of adoles-
cents participating in the IDEA-RiSCo study.

Table 1  Baseline sociodemographic predictors as assessed by IDEA-RS* for participants who reached the endpoint in the IDEA-RiSCo study

Predictor† Description
LR (n=43)
n (%)‡

HR (n=45)
n (%)‡ P value§

Sex, female Sex assigned at birth 22 (51.16) 21 (46.67) 0.83

Skin colour, non-white Self-reported skin colour 19 (44.19) 22 (48.89) 0.67

Substance use History of use of alcohol or other drugs 25 (58.14) 39 (86.67) 0.004

Academic underachievement Evidence of failing grades at school 0 (0.00) 25 (55.56) <0.001

Social isolation Limited social interactions with friends 1 (2.33) 10 (22.22) 0.007

Involvement in fights Engagement in violent physical disputes 0 (0.00) 19 (42.22) <0.001

Relationship with father¶ Perceived quality of the participant’s relationship with their father 4.53 (0.80) 2.51 (1.22) <0.001

Relationship with mother¶ Perceived quality of the participant’s relationship with their mother 4.77 (0.57) 4.00 (0.98) <0.001

Relationship between parents¶ Perceived quality of the relationship between the participant’s parents 4.16 (1.11) 2.33 (1.22) <0.001

Running away from home Instances of leaving home overnight without parental permission 1 (2.33) 2 (4.44) 0.99

Childhood maltreatment History of lifetime psychological, physical and sexual abuse and/or neglect

 � None 43 (100.00) 1 (2.22) <0.001

 � Probable 0 (0.00) 10 (22.22) <0.001

 � Severe 0 (0.00) 34 (75.56) <0.001

*IDEA-RS scores averaged 1.3% (SD=0.3) for LR and 8.0% (SD=4.6) for HR (p<0.001).
†Baseline depressive symptoms, evaluated by the PHQ-A, indicated mean scores of 2.91 (SD=1.56) for the LR group and 3.98 (SD=1.60) for the HR group (p=0.003).
‡Unless noted as mean (SD).
§Statistical differences between groups were evaluated using Fisher’s exact test for categorical variables and the Mann-Whitney U test for continuous variables, where 
applicable.
¶Relationship variables were quantified continuously, with responses ranging from 1 (poor) to 5 (excellent) to reflect the perceived quality of familial relationships.
HR, high-risk group; IDEA-RiSCo, Identifying Depression Early in Adolescence Risk Stratified Cohort; IDEA-RS, Identifying Depression Early in Adolescence Risk Score; LR, low-risk 
group; PHQ-A, Patient Health Questionnaire-Adolescent version.
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METHODS
Participants and study design
Recruitment for the IDEA-RiSCo study entailed an extensive 
school screening phase in which 7720 adolescents, aged 14–16, 
were assessed across 101 public state schools in Porto Alegre, 
Brazil.13 Subsequently, 100 adolescents were stratified into two 
distinct risk categories for developing depression based on their 
IDEA-RS scores: 50 low-risk (LR), scoring at or below the 20th 
percentile of IDEA-RS; and 50 HR, scoring at or above the 90th 
percentile. Data preprocessing and quality checks were applied 
across all sociodemographic groups to ensure the accuracy and 
reliability of the collected data. Both groups, evenly distributed 
by biological sex, had baseline Patient Health Questionnaire—
Adolescent version (PHQ-A) scores of 6 or less, confirming low 
levels of depressive symptoms and no evidence of a current or 
previous depressive episode (as detailed later). A third group 
of 50 participants experiencing a current untreated depressive 
episode was initially recruited but not included in the present 
analysis, which focuses on the incidence of new-onset depres-
sion. The recruitment and retention process, as well as inclu-
sion and exclusion criteria, are described in online supplemental 
figure S1 and detailed elsewhere.13 Details on the sample size 
calculation are described in the protocol paper.13

The IDEA-RS integrates 11 sociodemographic predictors 
(table 1) collected directly from the adolescents during the school 
screening phase. The original weights for the prediction model 
were derived from the Pelotas 1993 Birth Cohort Study.8 15 No 
specific fairness adjustments were made in the model; however, 
the sample was balanced by sex. Recognising the higher inci-
dence of depression in females compared with males, for the 
IDEA-RiSCo study, we recruited participants using sex-specific 
cut-offs. LR and HR groups were defined using the 90th percen-
tile for HR and the 20th percentile for LR in both boys and girls, 
based on the Pelotas cohort, ensuring consistency with the orig-
inal IDEA-RS structure. This approach ensured comparable risk 
groups for longitudinal analysis by preventing an imbalance of 
females in the HR group and males in the LR group. A detailed 

comparison of the predictors between the IDEA-RS develop-
ment data and the IDEA-RiSCo cohort is described elsewhere.13 
A visual depiction of the IDEA-RS and PHQ-A score distribution 
across the screened male and female adolescents, which guided 
the selection for the IDEA-RiSCo study, is shown in figure 1.

The IDEA-RiSCo study was designed to span a 3-year follow-up 
period, replicating the original assessment time frame used to 
develop the IDEA-RS in the Pelotas 1993 Birth Cohort Study.14 
In the IDEA-RiSCo study, participants completed four annual 
assessment waves: (baseline; Wave 1–1 year after baseline; Wave 
2–2 years after baseline; and Wave 3–3 years after baseline). 
This included comprehensive self-report questionnaires aimed 
at capturing changes and trends over time. Self-reported ques-
tionnaires and clinical assessment of mood disorders and comor-
bidities were performed in both baseline and final assessment 
(Wave 3).

Data collection was conducted from July 2018 (baseline start) 
to September 2022 (last follow-up). Details regarding ascer-
tainment strategy, baseline demographic characteristics and 
recruitment procedures are documented elsewhere.13 Further 
information on the clinical measures and data collected during 
follow-up is also detailed elsewhere.14

This report follows Strengthening the Reporting of Observa-
tional Studies in Epidemiology guidelines.16 No specific study 
protocol was registered for this study; however, protocol papers 
were published.13 14 This study was not registered.

Measures
Current and past psychopathology
Clinical evaluations at baseline and endpoint were performed 
by board-certified child and adolescent psychiatrists—blinded to 
participants’ group assignment—using the Brazilian Portuguese 
version of the Schedule for Affective Disorders and Schizo-
phrenia for School-Age Children—Present and Lifetime version 
(K-SADS-PL),17 a semistructured interview that assesses both 
present and lifetime episodes of psychopathology in children 

Figure 1  Sex-specific distribution of IDEA-RS and PHQ-A scores among screened adolescents for IDEA-RiSCo study inclusion. Sex-specific 
distribution of participants selected from 7720 adolescents screened across 101 schools for inclusion in the Identifying Depression Early in 
Adolescence Risk Stratified Cohort (IDEA-RiSCo) final sample. The vertical dotted line represents the cut-off for the Patient Health Questionnaire-
Adolescent version (PHQ-A), and the horizontal dotted lines denote percentile cut-offs for the Identifying Depression Early in Adolescence Risk Score 
(IDEA-RS). The lower left quadrant shows low-risk (LR) participants (PHQ-A ≤6 and IDEA-RS ≤20th percentile), while the upper left quadrant features 
high-risk (HR) participants (PHQ-A ≤6 and IDEA-RS ≥90th percentile). Grey dots represent screened students not included in the final sample. Notably, 
the scale on the Y-axis differs for boys and girls, reflecting that girls, on average, have higher IDEA-RS scores.

https://dx.doi.org/10.1136/bmjment-2024-301207
https://dx.doi.org/10.1136/bmjment-2024-301207
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and adolescents. Clinicians underwent prior inter-rater reli-
ability training on the K-SADS-PL. For each participant, a clin-
ical formulation and best estimate diagnoses were generated; 
these were reviewed by a senior child and adolescent psychia-
trist to ensure standardisation. At endpoint, the K-SADS-PL was 
adapted to assess past episodes of mental disorders within the 
time frame between baseline and endpoint, contrasting with the 
baseline evaluation, which considered the participants’ lifetime 
history up to that point.

Self-reported depressive symptoms
Self-reported depressive symptoms were assessed consistently 
across both HR and LR groups with instruments such as the 
PHQ-A and the Mood and Feelings Questionnaire—Child 
version (MFQ-C).

The PHQ-A is a modified version of the nine-item PHQ 
(PHQ-9) for adolescents aged 11–17 years, assessing depres-
sive symptoms over the past 2 weeks.18 The instrument has been 
previously translated to Brazilian Portuguese and psychometri-
cally evaluated by our group.18 The PHQ-A was used at base-
line to exclude subthreshold depressive symptoms and during 
Waves 1 and 2 to identify depressive episodes between baseline 
and endpoint not captured by the K-SADS-PL at Wave 3. For 
this sensitivity analysis, we followed the algorithmic approach 
according to Diagnostic and Statistical Manual of Mental Disor-
ders (DSM) criteria: requiring five or more depressive symp-
toms scored ≥2 on the PHQ-A, including at least one cardinal 
symptom (item 1 and/or 2) scored ≥2 and severity ≥2.

The MFQ-C is a 33-item self-report questionnaire designed 
to measure depressive symptoms in the preceding 2 weeks.19 In 
the IDEA-RiSCo study, it was used as a dimensional measure 
of depressive symptoms across all waves. The total score was 
derived by summing all item responses. This instrument has 
also been translated and adapted to Brazilian Portuguese by our 
group.19

Outcomes
The primary outcome was the onset of depressive disorders over 
a 3-year period, as identified by K-SADS-PL—either DSM-5 
Major Depressive Disorder or Persistent Depressive Disorder, 
encompassing both ongoing and previous episodes observed 
between baseline and follow-up assessments. As a secondary 
outcome, we also employed the PHQ-A-based diagnostic algo-
rithm during Waves 1 and 2 to encompass depressive episodes 
not retrospectively captured by the K-SADS-PL. We explored a 
dimensional approach by examining the correlation between the 
baseline IDEA-RS and Wave 3 depressive symptoms as quanti-
fied by the MFQ-C.

Statistical analysis
To estimate the incidence rate ratios (IRRs) for the conversion to 
depressive disorders at the study’s endpoint, we used a Poisson 
regression model with robust variance. This model is ideal for 
analysis of incident cases within our cohort due to its effec-
tiveness in handling count data and its robustness against devi-
ations from the Poisson distribution. To account for potential 
confounders and improve the accuracy of our findings, this anal-
ysis was carefully adjusted for baseline self-reported depressive 
symptoms, as quantified by the PHQ-A scores. No specific effect 
modifiers were analysed. To analyse correlations between the 
IDEA-RS scores and the depressive symptoms reported via the 
MFQ-C, Spearman’s rank correlations were performed. Missing 
data were addressed using a complete-case analysis strategy, and 
those lost to follow-up were excluded from the final analysis. All 
computations were conducted using R software, V.4.2.2.

FINDINGS
Figure  2 illustrates the progression of outcomes related to 
depression from initial screening to study end. Out of the initial 
100 participants, 88 successfully completed the final clinical 
evaluation: 45 in the HR group and 43 in the LR group. Of the 

Figure 2  Incidence of depressive disorders over 3 years among high and low-risk adolescents in the IDEA-RiSCo study. The diagram depicts the flow 
and conversion to depressive disorders over 3 years among participants: of the 88 participants who completed the study, 5 from the LR group and 14 
from the HR group were diagnosed with a depressive disorder at endpoint. Adolescents in the HR group had a significantly increased probability of 
developing depression, with an incidence rate ratio of 2.68 (95% CI 1.05 to 6.79, p=0.04) in comparison to the LR group. For a graphical illustration 
also including participants lost to follow-up, see online supplemental figure S2. HR, high-risk group; IDEA-RiSCo, Identifying Depression Early in 
Adolescence Risk Stratified Cohort; LR, low-risk group.

https://dx.doi.org/10.1136/bmjment-2024-301207
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12 participants who did not complete follow-up, 10 declined 
the final assessment and 2 were lost to contact. The average 
follow-up time to the endpoint assessment was 32.4 months (SD 
0.87) for the HR group and 32.5 months (SD 0.74) for the LR 
group. HR and LR participants who completed the follow-up 
were not different in terms of biological sex, IQ and age at 
endpoint; furthermore, no significant differences were observed 
in baseline characteristics between retained and non-retained 
participants (all p>0.05). No relevant data were missing for the 
outcomes evaluated in this paper.

Table  1 presents the baseline sociodemographic predictors 
assessed by the IDEA-RS for LR and HR participants reaching 
the endpoint. Most IDEA-RS variables, for example, substance 
use, academic underachievement, social isolation, involvement 
in fights and quality of relationships with parents were more 
frequently reported in the HR group.

Over 3 years, 14 HR adolescents (31%) developed depres-
sion compared with 5 LR adolescents (12%). Poisson regression 
indicated an increased probability of developing depression in 
HR versus LR participants (IRR=2.68, 95% CI, 1.05 to 6.79, 
p=0.04). The slightly higher presence of depressive symptom-
atology in the HR group at baseline (table  1) did not impact 
end-of-study results on adjustment for baseline PHQ-A scores 
(IRR=2.94, 95% CI, 1.18 to 7.31, p=0.02), which were similar 
in both groups at study start. Additionally, a sensitivity anal-
ysis using a PHQ-A-based algorithm for identifying depressive 
episodes during follow-up intervals (see online supplemental 
figure S2) corroborated these findings, confirming that the risk 

of developing depressive disorders remained significantly higher 
in the HR group.

Spearman’s rank correlation further substantiated the dimen-
sional predictive ability of the IDEA-RS, since baseline scores 
were positively associated with MFQ-C depressive symptoms at 
the study’s endpoint (ρ=0.45, p<0.001) (figure 3). This correla-
tion remained significant after controlling for baseline depres-
sive symptoms measured by the MFQ-C (adjusted ρ=0.34, 
p=0.001).

Incidence rates of major mental disorders other than depressive 
disorders did not significantly differ between HR and LR groups 
(online supplemental table S1). The prevalence of comorbid 
mental disorders, assessed at both baseline and endpoint, was 
not different between HR and LR groups (online supplemental 
table S2).

DISCUSSION
We conducted an evaluation of the IDEA-RS using a new sample 
intentionally recruited for prospective assessment. Leveraging 
a predictive framework based entirely on sociodemographic 
variables, the model effectively stratified the risk of developing 
depression in adolescence. Notably, over a 3-year period, we 
observed that one out of three HR adolescents, as identified by 
the IDEA-RS, developed depression compared with one out of 
eight among those stratified as LR. This meant a likelihood more 
than 2.5-fold greater of depression onset in HR individuals, 
supporting the predictive validity of the IDEA-RS, highlighting 
its critical role in the early identification of at-risk adolescents.

Since the IDEA-RS is anchored on sociodemographic variables 
that can be obtained directly from adolescents, it provides a prac-
tical and highly applicable approach to risk stratification across 
a variety of contexts, bypassing the need for specialised training. 
Particularly significant in low-resource settings—where most of 
the global youth population lives20—the IDEA-RS emerges as a 
promising tool for preventive initiatives targeting the individ-
uals who are most susceptible to the development of depressive 
disorders in adolescence.4

In our study, we used sociodemographic information to stratify 
adolescents for the risk of depression, diverging from conven-
tional methods that frequently rely on subthreshold symptom-
atology to predict full-blown syndromes in psychiatry.21 Focusing 
on subthreshold symptoms often requires training and extensive 
assessments; also, implementation can be challenging, especially 
in population-wide contexts given the difficulty in drawing a 
clear line between high levels of subsyndromal symptoms and 
full-blown presentations.22 Moreover, considering that depres-
sive symptoms may fluctuate over time, assessing them at a single 
point may merely capture transient manifestations of an already 
established condition, conceptually challenging the prediction of 
an existent condition.23

Our approach differs from studies using familial depression to 
assign HR status. While a positive family history has been consis-
tently replicated as a risk factor and widely used as a variable 
for defining elevated risk—a recent meta-analysis documented 
a 2.3-fold increased risk for depression among offspring of a 
previously diagnosed parent24—our score simplifies data collec-
tion with items that can be directly informed by adolescents. 
This approach mitigates the need for caregiver involvement, 
often seen as an encumbrance. Furthermore, research deploying 
depression polygenic risk scores has indicated a 2.5-fold eleva-
tion between the highest and lowest deciles.25 Although genetic 
and family history-based approaches provide valuable informa-
tion, they are not consistently available across settings due to 

Figure 3  Correlation between IDEA-RS and depressive symptoms at 
the 3-year endpoint. The scatter plot illustrates the Spearman’s rank 
correlation between baseline IDEA-RS scores and endpoint depressive 
symptoms as quantified by the MFQ-C. The solid line indicates the 
best fit, with dashed lines showing the 95% CIs. Initial analyses reveal 
a significant positive correlation between higher IDEA-RS scores and 
increased depressive symptoms at the endpoint (p=0.45, p<0.001). 
After adjusting for baseline MFQ-C scores, this correlation remains 
statistically significant (adjusted ρ=0.34, p=0.001), underscoring the 
robust predictive validity of IDEA-RS for depressive symptoms over time. 
IDEA-RS, Identifying Depression Early in Adolescence Risk Score; MFQ-C, 
Mood and Feelings Questionnaire-Child version; ρ, Spearman’s rho.

https://dx.doi.org/10.1136/bmjment-2024-301207
https://dx.doi.org/10.1136/bmjment-2024-301207
https://dx.doi.org/10.1136/bmjment-2024-301207
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https://dx.doi.org/10.1136/bmjment-2024-301207
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accessibility barriers and the costs involved in laboratory anal-
yses, as well as the need for family members to contact services 
to receive a diagnosis; these limitations may be felt particularly 
in low-resource settings.26 In contrast, the IDEA-RS showed a 
comparable predictive ability in estimating the risk for devel-
oping depression among youth using information that can be 
easily collected directly from the adolescent. The extent to 
which the IDEA-RS encapsulates latent risks beyond positive 
family history or genetic predisposition remains a question for 
future research.

In addition to a standalone risk stratification tool, the 
IDEA-RS represents a means to refine research methodologies: 
assigning individuals to a control group based on the absence of 
a current diagnosis can be particularly problematic for younger 
participants, as these approaches often fail to account for the 
various risk factors that could predispose those classified as non-
cases for the future onset of the disorder.4 Adopting a nuanced 
approach can enhance our understanding of the mechanisms 
involved in depression pathophysiology, enriching clinical prac-
tice and research. The use of risk stratification tools such as the 
IDEA-RS can be extremely valuable in research for parsing the 
heterogeneous group of individuals without depression into 
those with a low or a high probability of developing the disorder, 
underscoring the importance of not lumping them together as a 
homogeneous group of non-cases.

A paramount strength of this study was the replication of the 
original IDEA-RS from the Pelotas cohort using all 11 variables 
from the initial development sample. Despite this precise repli-
cation, the IDEA-RS estimated a higher baseline probability for 
adolescents in Porto Alegre (5.3%) to develop depression within 
3 years compared with Pelotas (3.4%).13 This variation likely 
reflects the higher prevalence of most IDEA-RS variables in Porto 
Alegre, except for school failure, which was more common in 
Pelotas. Such differences were to some extent expected, given 
the population-based sample in Pelotas and the school-based 
sample in Porto Alegre. Despite these contrasts, a network 
analysis revealed a similar pattern of associations among the 
IDEA-RS variables in both cohorts, suggesting no evidence of 
major differences in terms of connectivity or structure.13 This 
reinforces the stability of the IDEA-RS and the generalisability of 
our results and potential applicability across diverse populations, 
further bolstering its validity as a reliable predictive measure of 
depression risk.

Our results indicated that the conversion rate to depressive 
disorders exceeded the initial IDEA-RS projections for both risk 
groups (table  1), a phenomenon that warrants further inves-
tigation. Several factors may explain this; the IDEA-RiSCo 
study was conducted in Porto Alegre, a city over three times 
larger than Pelotas, where the original cohort was based. This 
discrepancy in urbanisation levels, previously associated with 
higher depression prevalence, suggests a potential influence on 
these findings.3 26 Additionally, the decade-long gap between 
data collection for the Pelotas cohort (2008) and the IDEA-
RiSCo cohort (2018/19) suggests cohort effects and differen-
tial exposure to risk factors. While the Pelotas cohort belonged 
to the Millennial generation, the Porto Alegre cohort included 
Generation Z adolescents, a group facing rising depression 
prevalence.27 The temporal gap between the cohorts also likely 
exposed IDEA-RiSCo participants to contemporary risk factors 
such as increased digital technology use28 and the impact of 
the COVID-19 pandemic.29 These factors highlight the impor-
tance of considering environmental and generational dynamics 
when assessing depression risk in contemporary adolescent 
populations.

Strengths and limitations
This study boasts several key strengths. Confirming the predic-
tive performance of a predictive score such as the IDEA-RS in 
a prospective cohort through significant IRRs is a rare achieve-
ment in psychiatric research and highlights the generalisability 
of the model.5 7 Low, evenly distributed attrition rates ensured 
balanced longitudinal data. Bias was minimised by using gold-
standard clinical interviews at both baseline and endpoint, 
conducted by clinicians blinded to participants’ risk group. 
Adjustments for baseline depressive symptoms further controlled 
for confounding factors, enhancing result robustness. Focusing 
on a narrow age range during a critical developmental period 
for the onset of depression allowed consistent examination of 
clinical outcomes.

Some limitations should also be noted. While rigorous partic-
ipant selection and detailed clinical profiling are strengths of 
this study, the consequent limited sample size is a constraint. 
The sample was designed to investigate associations between 
risk status, depression symptoms and neurobiological features, 
which may reduce the statistical power to compare less common 
outcomes or parameters with higher variability between risk 
groups, potentially masking significant differences.13 Addition-
ally, our stratified sample, focusing on extreme percentiles, 
limits the use of discriminative measures like the C-statistic, 
calibration and decision curve analysis. These analyses typi-
cally require a broader range of risk scores to accurately assess 
model performance and clinical utility across different decision 
thresholds.30 Consequently, applying these methods in our strat-
ified sample, which excludes individuals with intermediate risk, 
would not provide meaningful insights and may lead to biased 
conclusions.30

Conversely, several factors may have influenced the model’s 
predictive performance using traditional discrimination metrics. 
First, the relatively small sample size likely limited our ability to 
fully explore the variability between risk groups. The fact that 
IDEA-RS predicted only conversion to depression in this sample 
contrasts with the associations with other diagnostic categories 
seen in the original IDEA-RS study.8 Second, while the IDEA-RS 
model relies on 11 sociodemographic variables validated in the 
Pelotas cohort, these variables may not capture all local factors 
impacting depression risk in Porto Alegre. These contextual 
differences might contribute to a higher-than-expected baseline 
risk, potentially affecting the model’s calibration and accuracy. 
Despite previous beyond-chance discrimination in samples from 
five continents,8–12 further prospective replications in other 
regions are warranted.

Clinical implications
An empirical sociodemographic risk assessment tool for future 
depression demonstrated robust predictive ability in a new, dedi-
cated prospective cohort study. The likelihood of developing 
depression over 3 years was more than 2.5 times greater among 
HR youth compared with LR youth. The IDEA-RS, easily imple-
mented and proven effective in diverse settings, holds promise 
as a valuable tool for targeting preventive interventions to ulti-
mately reduce the burden of depression globally.

Author affiliations
1Department of Psychiatry, Universidade Federal do Rio Grande do Sul, Porto Alegre, 
Brazil
2Child and Adolescent Psychiatry Division, Hospital de Clínicas de Porto Alegre, Porto 
Alegre, Brazil
3Post-Graduate Program of Psychiatry, São Paulo State University, Sao Paulo, Brazil
4National Center for Research and Innovation in Mental Health (CISM), São Paulo, 
Brazil



7Piccin J, et al. BMJ Ment Health 2025;28:1–8. doi:10.1136/bmjment-2024-301207

Open access

5Center for Global Mental Health Equity, Department of Psychiatry and Behavioral 
Health, School of Medicine and Health Sciences, The George Washington University, 
Washington, District of Columbia, USA
6Department of Psychological Medicine, King’s College London, Institute of 
Psychiatry Psychology & Neuroscience, London, UK
7National Institute for Health and Care Research (NIHR) Maudsley Biomedical 
Research Centre, South London and Maudsley NHS Foundation Trust, London, UK
8Department of Human Ecology, University of California Davis, Davis, California, USA
9Social, Genetic and Developmental Psychiatry Centre, King’s College London, 
Institute of Psychiatry Psychology & Neuroscience, London, UK
10ESRC Centre for Society and Mental Health, King’s College London, London, UK

Acknowledgements  The authors would like to express their gratitude to the 
schools and individuals who participated in this study, and to all members of the 
IDEA team for their dedication, hard work and insights. Special thanks to Julia 
Bondar, MD (Universidade Federal do Rio Grande do Sul) and Ricardo Matsumura 
Araujo, PhD (Universidade Federal de Pelotas) for their valuable contributions to the 
discussion of methodology.

Contributors  Conceptualisation: JP, BAK, VM, JRS, HLF, CK. Methodology: 
JP, BAK, VM, JRS, HLF, CK. Analysis: JP. Writing—original draft preparation: JP. 
Writing—review and editing: JP, CB, PHM, RBP, FR, LS, AV, AC, BAK, VM, JRS, HLF, 
CK. Supervision: BAK, VM, JRS, HLF, CK. Principal investigators: CK, HLF, VM, JRS. 
Project administration: JP, FR, LS, CK. Funding acquisition: VM, JRS, HLF, CK. CK is the 
guarantor.

Funding  This study was supported by the Royal Academy of Engineering under the 
Frontiers Follow-on Funding scheme (FF\1920\1\61), the MQ Brighter Futures grant 
(MQBF/1 IDEA), the UK Medical Research Council (MC_PC_MR/R019460/1) and 
the Academy of Medical Sciences (GCRFNG_100281) under the Global Challenges 
Research Fund. Also contributing were the Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (CNPq) (477129/2012-9 and 445828/2014-5), the 
Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES) (62/2014) 
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