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Abstract

Few studies have examined the incremental validity of multi-informant depression screening 

approaches. In response, we examined how recommendations for using a multi-informant 

approach may vary for identifying concurrent or prospective depressive episodes. Participants 

included 663 youth (AgeM = 11.83; AgeSD = 2.40) and their caregiver who independently 

completed youth depression questionnaires, and clinical diagnostic interviews, every six months 

for three years. Receiver operating characteristic (ROC) analyses showed that youth-report best 

predicted concurrent episodes, and that both youth and parent-report were necessary to adequately 

forecast prospective episodes. More specifically, youth-reported negative mood symptoms and 

parent-reported anhedonic symptoms incrementally predicted future depressive episodes. Findings 

were invariant to youth’s sex and age, and results from person and variable-centered analyses 

suggested that discrepancies between informants were not clinically meaningful. Implications for 

future research and evidence-based decision making for depression screening initiatives are 

discussed.
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Adolescence is a critical period for the development of depression and its onset confers 

significant risk for functional impairment, comorbid forms of psychopathology, and suicidal 

behavior [1]. While less prevalent, childhood depression is also associated with significant 

impairment and is a predictor of future mental health problems [2]. Given the prevalence, 
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chronicity, and consequences associated with youth depression, there is an urgent need for 

early intervention and improved depression screening protocols [1].

Increasingly, providers are encouraged to screen early and often for depression [3, 4], but 

detailed recommendations for how to accomplish this aim are largely missing. Most agree 

that a multi-informant approach, in which multiple perspectives are solicited about a youth’s 

symptoms, is necessary [5], but a paucity of incremental validity studies test this claim [6]. 

In addition, studies that examine multi-informant protocols for depression a) conduct them 

in treatment-seeking populations [7, 8], b) do not include self-reports (i.e., only parent and 

teacher reports; e.g., [9]), c) only assess current/short-term prospective (e.g., 6 months) 

outcomes [10] or d) rely on questionnaires for diagnoses [11]. Collectively, these limitations 

inhibit research from informing universal child and adolescent depression screening, at a 

time when its use is encouraged. The present study sought to address this gap in the 

literature by integrating current trends in the youth assessment research [12] to provide 

recommendations for child and adolescent depression screening. Particular attention was 

paid to how the validity of parent and youth reports may vary for concurrent versus 

prospective diagnoses, whether informants differ in their ability to report on specific 

symptoms (e.g., negative mood, anhedonia), discrepant informant reports (e.g., parent 

reports high symptoms while youth reports low symptoms), and the moderating impact of 

age and sex. Findings from our study can provide an empirical foundation for feasible, 

multi-informant depression screening initiatives.

Trends in Child and Adolescent Depression Screening

The majority of depression screening utilizes a single informant. In a recent review, 85% of 

pediatric primary care mental health screening protocols relied on the parent or child report 

[13]. This trend is in stark contrast to the assessment setting where a multi-informant 

approach is the most common method [14]. Reliance on single-informant protocols may 

reflect the challenges of integrating multiple sources of data into clinical decision-making at 

the screening setting. However, examining the incremental validity of different informants 

can help reduce the burden of screening protocols by only retaining the relevant information 

[6]. By prioritizing certain index tests within the screening setting and leveraging 

technological advancements (e.g., computerized adaptive testing; [15]), multi-informant 

screening can become a feasible and more targeted step in larger depression prevention 

initiatives.

The vast majority of research concerning “best practices” for identifying youth mental health 

diagnoses, including the use of multi-informant approaches, stems from the assessment 

literature. Collectively, these studies suggest an informant gradient in which parent-report is 

preferred to youth report, but parent and youth report is preferred to parent-report [16]. 

However, the majority of these studies have not adequately examined the incremental 

validity of multi-informant approaches [6], nor distinguished between different mental 

health diagnoses. For example, De Los Reyes and colleagues did not identify a single study 

that explicitly examined the incremental validity of multi-informant approaches for 

depression in their comprehensive review [17]. As parent-child disagreement for depressive 
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symptoms is uniquely common [18, 19], creating decision algorithms specific to depression 

is necessary.

To date, only a few studies provide insight into how to interpret depression questionnaire 

data from multiple informants. Recently, Salcedo and colleagues [20] and Johnson and 

colleagues [10] found that parent-report better predicted mood disorder status compared to 

teacher-report; however, these studies both noted as limitations the exclusion of youth 

reports. As self-report may be necessary to capture less observable phenomena (e.g., 

cognitive and emotional states; [17, 21], it is important to compare self and parent reports of 

depressive symptoms. When comparing youth and parent-report, Fristad and colleagues [22] 

and Lewis and colleagues [7] found that only the youth self-report, and not parent report, 

discriminated between depressed and non-depressed youth in clinical samples. Yet, both of 

these studies were focused on clinical samples, and neither assessed prospective outcomes. 

As the primary aims of universal depression screening initiatives are to (a) identify current 

distress/impairment and (b) estimate prospective depression risk in an unselected sample [3], 

it is important to develop decision rules for both current and future depressive episodes in a 

general community sample.

Individual Differences in Reporting on Youth Depression

For over 25 years, one of the more robust effects within the child mental health assessment 

literature is the modest agreement between the self and others when reporting on 

internalizing distress [17, 23, 24]. Discrepant reports impact depression screening algorithms 

by forcing the administrator to determine the veracity of each informant. To date, a variety 

of perspectives provide guidance for interpreting and responding to discrepant reports [25, 

26]. Collectively, these can be grouped into person-centered explanations, in which 

discrepant scores reflect a subpopulation, and variable-centered explanations, in which 

discrepancies result from normative individual differences (e.g., demographics, symptom 

presentations). While there is no consensus for which model best explains informant 

discrepancies (and a combination of reasons is likely), there is agreement that discrepancies 

can be meaningful [14] and need to be investigated when developing decision rules for 

multi-informant protocols.

Person-centered hypotheses are important to consider within a screening framework because 

they may suggest the need for different decision algorithms for different subpopulations. For 

instance, the depression-distortion hypothesis suggests that negativity biases stemming from 

the caregiver’s depressive diagnostic status leads to elevated reports of the offspring’s 

depression [27]. Within this perspective, parental reports are overly biased, and youth reports 

should be prioritized. To date, support for this particular hypothesis is mixed [17]; however, 

emerging research does suggest that discrepant depression reports may reflect 

subpopulations of youth. Specifically, Makol and Polo identified a profile of youth with high 

self-reported depressive symptoms and low parent-reported symptoms [28]. The authors 

speculated that this class of individuals represented a subpopulation of youth with parents 

who were less attuned to their youth’s emotional functioning. Based on these findings, youth 

reports would be more valid for this profile, but for other youth with converging inventories, 
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both parent and youth-reports may provide incremental validity for determining depression 

diagnostic status and risk.

More commonly, informant discrepancies are explained via variable-centered models. For 

instance, studies have examined how the validity of self- and parent-reported depressive 

symptoms vary as a linear function of the youth’s age. In sum, these findings are largely 

inconclusive, potentially due to issues related to sample size for detecting what may be small 

but significant effects [29]. A more consistent finding, however, is that the validity of youth 

and parent reports may vary as a function of symptom quality. As previously stated, parents 

tend to be better reporters of observable, behavioral symptoms, while self-reports are more 

sensitive for internal cognitive and emotional states [17]. Traditionally, these discrepancies 

are studied between diagnoses; however, these findings could have important implications 

within disorders as well. For example, parents may be better equipped to identify behavioral 

symptoms of anhedonic depression (e.g., apathy, impaired sleeping and eating behavior) 

compared to the more internal processes related to negative mood (e.g., depressed mood, 

feelings of worthlessness). To our knowledge, while studies have examined descriptive 

differences between informants based on anhedonic and negative mood symptoms (e.g., 

[28]) they have not examined if these reports differentially predict concurrent and 

prospective depression diagnostic status.

The Present Study

To test our study’s aims, we examined the relation between self- and parent-reports of the 

Children’s Depressive Inventory (CDI; [30]) with concurrent and prospective depressive 

episodes measured via a semi-structured diagnostic interview [31]. The CDI was chosen as 

our screening inventory because it is a recommended depression screener [5], is one of the 

most utilized measure within childhood depression research [32], contains valid subscales 

for different facets of depression [30] and is one of the few scales previously examined in 

incremental validity studies [23,32]. Consistent with past research, we hypothesized that 

parent reports would not contribute incremental validity to the identification of current 

episodes [22]. Alternatively, consistent with questionnaire data on internalizing symptoms 

[24], we predicted that a combination of parent and youth reports would best predict 

prospective depression. We hypothesized parents’ ability to better identify behavioral, 

anhedonic symptoms of depression, which uniquely contribute towards prospective 

depressive episodes in adolescence [33,34], would help explain these findings. Exploratory 

analyses tested whether these findings would vary across discrepant/convergent profiles and 

demographic characteristics.

Finally, a theoretically-informed analytic plan was used to test our study’s aims. First, we 

examined how discrepant reports may impact our decision algorithm by analytically testing 

a person-centered [28] and variable-centered explanation [35]. Second, we utilized a 

recommended, translational, analytic plan (i.e., receiver operating characterstics paired with 

multilevel diagnostic likelihood ratios; [12, 36, 37]) to estimate risk across subthreshold and 

threshold scores. Using these multiple cutoffs can help balance the tension between 

capturing the dimensional nature of depression and generating clinically useful cut-off 

scores [36,38]. Collectively, our analytic plan can directly inform recommended [3] and 
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emerging [10] youth screening protocols that aim to simultaneously gauge concurrent and 

prospective depression risk.

Methods

Participants and Procedures

Children and adolescents were recruited at two sites: University of Denver and Rutgers 

University. Brief information letters were sent home directly to families with a child in the 

third, sixth, or ninth grades at participating school districts. Of the families to whom letters 

were sent, 1,108 participants responded to the letter and called the laboratory for more 

information. Over the phone, parents established that the parent and child were fluent in 

English, the child did not have an autism spectrum or psychotic disorder, and the child had 

an IQ > 70, making them eligible for the study. At baseline, 663 youth (approximately 60% 

of the total number of families that initially contacted the laboratory) qualified as 

participants for the study, as they met criteria and completed self-reports and the diagnostic 

assessments at baseline. Participants included the youth, who ranged in age from 7–16 

(M=11.83; SD-2.40), as well as one caregiver. Overall, 91% of caregivers identified as 

maternal caregivers, 7% identified as paternal caregivers, and 1% identified as other family 

members (e.g., grandparent).1 Youth were balanced with regard to sex (Female=56%) and 

grade (3rd=30%; 6th=37%; 9th=32%), and reflected the racial/ethnic composition of the 

United States, with the exception of less Hispanic youth (White=62.2%; African-

American=11.3%; Hispanic=7.5%).

Every six months, caregiver-youth dyads completed inventories and diagnostic assessments 

for youth depression for a total of seven assessments over the course of three years. At each 

follow-up visit, we examined whether the youth currently or in the past six months 

experienced depression. At baseline, 18 months, and 36 months, assessments took place in-

person as part of a larger laboratory study, while at 6, 12, 24, and 30 months, diagnostic 

interviews were conducted over the phone, with the CDI completed either over the phone or 

via mail.2 Retention rate from baseline to 36-month follow-up for the overall study was 

93%. Caregivers provided informed written consent for their own and their child’s 

participation; youth provided written assent. Both youth and caregiver were compensated 

monetarily for participating and institutional review board (IRB) approval was obtained for 

all study procedures.

Measures

Depression Diagnoses.—Trained interviewers administered the Mood Disorders section 

of the Schedule for Affective Disorders and Schizophrenia for School Age Children (K-

SADS-PL; [30]) to youth and caregiver at baseline and follow-up. Interviewers were trained 

and supervised by licensed clinical psychologists. Interviewers completed an intensive 

training program for administering the K-SADS and for making diagnostic decisions. The 

1As the overwhelming number of caregivers were mothers, and past research suggests non-significant differences between informants 
who are caregivers [23], all caregivers were included and treated equally in the present study.
2Additional analyses showed that all findings presented in this manuscript were invariant to data method collection (e.g., in-person 
versus phone versus mail).
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training program consisted of attending approximately 40 hours of didactic instruction, 

listening to audiotaped interviews, and conducting practice interviews. The PIs also 

reviewed interviewers’ notes and tapes to confirm the presence of a diagnosis. Best estimate 

procedures were used to determine diagnostic status [5]. Diagnostic interview inter-rater 

reliability was good (K = .91) based on approximately 20% of reviewed interviews. 

Consistent with past research [40], youth were diagnosed with depression if they met DSM-

IV criteria for Major Depressive Disorder (MDD) Definite, MDD-Probable (four depressive 

symptoms lasting at least two weeks), or minor Depressive Disorder (mDD) Definite (two or 

three depressive symptoms lasting at least two weeks).

Depression Symptoms.—The Children’s Depression Inventory (CDI; [30]), a 27-item 

questionnaire, assessed both self- and parent-reported symptoms. The CDI measures five 

domains of depression: negative mood (6 items), interpersonal problems (4 items), 

ineffectiveness (4 items), anhedonia (8 items), and self-esteem (5 items). The youth (CDI-Y) 

and parent (CDI-P) report on the CDI are identical except parents answer with regard to how 

they believe their child feels. Scores on the CDI-P have been shown to be effective in 

discriminating between depressed and non-depressed youth [41]. For the present study, 

scores on the CDI-Y ranged from 0–35 (M = 7.08; SD = 5.87 at baseline; M = 4.17; SD = 

4.71 average across follow-ups) and CDI-P ranged from 0–28 (M = 4.73; SD = 5.13 at 

baseline; M = 4.13; SD = 5.02 average across follow-ups). Consistent with past research, 

youth reported more symptoms than parents [28]. Internal reliability on the CDI-Y (α = 

0.84–0.89) and CDI-P (α = 0.86–0.90) was excellent. Reliability estimates for the CDI 

subscales were: Negative Mood (CDI-Y: α =0.61; CDI-P: α=0.62), interpersonal problems 

(CDI-Y: α =0.43; CDI-P: α =0.46), ineffectiveness (CDI-Y: α =0.59; CDI-P: α =0.65), 

anhedonia (CDI-Y: α =0.59; CDI-P: α =0.62), and self-esteem (CDI-Y: α =0.62; CDI-Y: α 
=0.61). Overall, reliability was similar to past research [42].

Data Analytic Strategy

Discrepant Reports

We first examined whether discrepant reports represented a meaningful subpopulation of 

youth (i.e., a person-centered explanation). Latent profile analyses (LPA) following similar 

steps used in the youth depression literature (e.g., [28, 43]) were initially conducted with ten 

depression indicators (i.e., 5 subscales of the CDI-Y and CDI-P respectively) with age and 

sex entered as covariates. To determine the fewest number of profiles that best characterized 

distinct profiles of informants, we used the Lo-Mendel-Rubin likelihood ratio test (LMR 

LRT) and Vuong-LMR LRT significance tests. Once identifying the best fitting solution 

based on the LMR LRT and Vuong-LMR LMRT, we inspected information criteria based 

indices (i.e., Akaike information criteria, Bayesian information criteria) and the entropy 

criterion to confirm model fit. A-priori, we hypothesized between a 2- and 8-profile solution. 

Within our theoretical model, two class solutions represent convergent high and low reports 

across symptoms subscales, while increasingly more complex models could reflect the 

classification of profiles comprised of divergent reports. For instance, an 8-profile solution 

could reflect youth who report elevated internalizing depression subscales (i.e., negative 

mood and self-esteem), but underreport behavioral symptoms, with parents who report 
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elevated behavioral symptom subscales (i.e., anhedonia, interpersonal, and ineffectiveness), 

and lower internalizing symptoms. Once establishing the best LPA solution at baseline, we 

tested whether it replicated across the follow-up. If discrepant subpopulations were 

identified, separate ROC analyses (described below) were conducted for each profile. Latent 

profile analyses were conducted using MPlus [44]. All analyses described below were 

conducted with SPSS (v24.0).

Next, we used a polynomial regression approach as previously recommended in the multi-

informant literature [35]. The full equation for this model is:

Y = b0 + b1CDI − Y + b2CDI − P + b3CDI − Y2b4CDI − P2 + b5CDI − Y∗CDI − P + e .

Within this equation, a significant interaction between the youth and parent report (b5CDI-

Y*CDI) suggests that the validity of youth reports may vary in the presence of certain 

parental scores (and vice-versa). Inclusion of the quadratic effects help specify that the 

interaction is identifying the unique effects of difference scores as opposed to quadratic 

effects more broadly [46]. If an interaction is significant, post-hoc probes via simple slopes 

were used to determine if informants disagree regardless of symptom level [35] and whether 

youth or parent reports are valid within the context of these discrepant profiles [46]. If a 

significant interaction was identified, ROC analyses for each predictor were conducted with 

the other informant entered as a covariate. We conducted polynomial regression analyses for 

both the total scores and symptom subscales (e.g., an interaction between parent and youth 

reported negative mood).

ROC Analyses

We first tested the validity of the CDI-Y and CDI-P for conferring diagnostic risk. Initially, 

we examined whether these reports vary as a function of sex and/or age for predicting 

diagnostic status using logistic regression. For concurrent episodes, CDI-Y and CDI-P 

scores at each 6-month mark were compared to results from simultaneous K-SADS. These 

analyses started at the 6-month follow-up to ensure each interview was only covering the 

past 6 months (i.e., baseline assessments did not specify a 6-month time frame). For 

prospective episodes, baseline CDI scores predicted episodes over the three years. For 

prospective episodes, a standard significance value of p < .05 was utilized, while the 

significance value for concurrent episodes was conservatively placed a priori at .01 due to 

the serial nature of our analyses.

We next examined if the CDI-Y and CDI-P could adequately discriminate between 

depressed and non-depressed youth. If findings from the logistic regression were significant, 

Area Under the Curve statistics (AUCs) for each subpopulation (e.g., for boys and girls) 

were calculated separately. We then compared these AUCs to determine if they were 

statistically different [47]. If AUCs were different, subsequent analyses were conducted 

separately for these subpopulations; however, if this statistic was non-significant, we 

calculated an AUC for the whole population. We compared contiguous AUCs to determine 

whether the association between CDI scores and concurrent episodes varied over the number 

of assessments [47].
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For ROC analyses, the AUC is considered significant if it does not include 0.50 in the 

asymptotic confidence interval; however, higher cutoffs for clinical utility have been 

recommended. In the present study, an AUC greater than 0.64 (equivalent to a medium effect 

size; [48]) was conceptualized as a trending significant predictor, while an AUC of 0.70 was 

considered a “fair” predictor [49]. If both CDI-Y and CDI-P were above 0.64, we used CDI-

Y scores to predict CDI-P scores, and vice versa, and saved the residuals. These residual 

scores represent the unique variance of each predictor and can be used in formal tests of 

incremental validity [36, 50]. If the residuals were significant, both predictors were then 

entered into binary logistic regression analyses, and AUCs for the saved predictive values 

were computed. Hanley and McNeil’s method was used to determine whether child, parent, 

or combined reports differed. Diagnostic likelihood ratios (DLRs) were next created to 

examine the calibration of each measure [47]. Past research indicates a wide range of cutoffs 

for the CDI-Y and CDI-P (raw scores between 12–19; [30]). Thus, DLRs were based on 

informative tertiles, with the cut-off for the subthreshold group placed at 70% sensitivity and 

the threshold group being formed at 90% specificity for predicting prospective depressive 

episodes.3 These cutoffs mirror the approximate cutoffs of current screening initiatives for 

youth mental health conditions [36, 51]. Finally, when both the CDI-Y or CDI-P were 

incrementally valid, we examined if the validity of symptom clusters (i.e., CDI subscales) 

varied by informant using the ROC approach described above.

Results

Preliminary Analysis.

An average of 8.1% of youth were diagnosed with a concurrent depressive episode at each 

time point (Naverage = 45.70) and 24.3% of the sample met criteria for a new depressive 

episode during the study (N = 166). Chi-square analyses showed that females were more 

likely to have a depressive episode compared to males (X2(1) = 8.46, p < .01) and that 9th 

graders experienced more episodes compared to 3rd/6th graders (X2(2) = 40.46, p < .001). 

Bivariate correlations suggested moderate agreement between CDI-Y and CDI-P scores (r 
= .34).

Discrepant Reports

Results from our LPA suggested that a 2-profile solution outperformed a 1-profile solution 

(LMR LRT =1445.46, p < .001; VLMR LRT=1428.61, p < .001) but none of the higher-

ordered solutions were significant. These findings were replicated across follow-ups, 

suggesting that a 2-profile solution best fit the data (AIC=25523.03, BIC=25690.29; 

Entropy=.95).4 Descriptive statistics for the 2-profile solution can be found in Figure 1. 

Subpopulations were defined by “high” (19% of the sample) and “low” (81% of the sample) 

convergent profiles. Next, polynomial regression models were examined. For concurrent 

3Cutoffs for pediatric depression screens ideally have a sensitivity and specificity level of 90% [32]. However, preliminary analyses 
showed that using a 90% sensitivity cutoff for subthreshold scores was not clinically useful (i.e., over 80% of youth reported scores 
above the cutoff). Thus, 70% sensitivity was used to determine the subthreshold cutoff as this is the average level of sensitivity for 
cutoff scores on existing screening measures [36].
4All statistics reported are based on the findings at baseline. As covariates can lead to unstable class solutions [52], analyses were also 
conducted without age and sex in the model. The pattern of findings was identical. Please contact the first author for statistics for non-
significant models or models replicated past baseline.
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episodes, we did not find significant interactions between CDI-Y and CDI-P (p = .02 at 30-

month follow-up; p’s range between .12-.97 for all other follow-ups). Similarly, for 

prospective episodes the interaction between CDI-Y and CDI-P was also non-significant (p 
=.63). Findings were replicated for symptom subscales for both prospective (p values ranged 

between .10-.62) and concurrent episodes (average p values ranged between .18-.78). Thus, 

null findings across these analyses suggest that decision rules did not have to vary based on 

convergent and divergent profiles.

ROC Approach

We first examined whether the validity of CDI-Y and/or CDI-P varied as a function of 

demographics. For concurrent episodes, we did not find that the CDI-Y or CDI-P varied as a 

function of sex (p > .01) or grade (p > .01). For prospective episodes, the CDI-Y-sex (p = .

99) and CDI-Y-grade interactions (p = .99) were non-significant. As for CDI-P, findings did 

not vary as a function of grade (p = .11) but did vary for sex (p = .01), such that parents 

more accurately forecasted episodes for boys compared to girls. Separate AUCs for the CDI-

P were calculated for boys and girls; however, the difference in the AUCs in forecasting 

depressive episodes was non-significant (p = .10). Thus, subsequent analyses were 

conducted on the whole sample.

AUC statistics are presented in Table 1 along with corresponding Cohen’s d scores. For 

concurrent episodes, CDI-Y and CDI-P averaged large effect sizes and on average exceeded 

the 0.70 threshold. These AUCs were similar to past screening research with the CDI [32]. 

AUCs for the residuals of each inventory suggested that the unique variance associated with 

the CDI-Y was significant, (p ≤ .01 across follow-ups); but not the CDI-P (p < .01 at 24 

months; p > .05 at every other follow-up). Finally, the difference between the AUCs for the 

CDI-Y and CDI-P was not statistically different (p > .10), but the combined model 

outperformed the CDI-P at each follow-up (z > 3.00; p ≤.01), but never the CDI-Y (p > .20). 

As for prospective episodes, CDI-Y and CDI-P exerted a medium effect (AUC > 0.64). 

Residuals for the CDI-Y (p = .02) and CDI-P (p = .01) suggested that both inventories 

uniquely forecasted future episodes. Overall, findings suggested no difference between the 

CDI-Y and CDI-P models for prospective episodes (p > .50), but that the combined model 

exerted a large effect (AUC = .74) and outperformed both inventories (CDI-Y: z = 4.36, p < .

001; CDI-P: z = 3.80, p = .001).

DLRs are presented in Table 2. A score of 15 on the CDI-Y and 12 on the CDI-P were cut-

off scores for the “high” group, and scores ranging between 8–14 (CDI-Y) and 5–11 (CDI-

P) constituted the “moderate” group.5 These cutoffs for threshold scores fall within the 

range of cutoffs used in past research [30, 32]. For concurrent episodes, high CDI-Y scores 

corresponded to an approximately 6-fold increase of likelihood for depression. Meanwhile, 

despite non-significant findings for the CDI-P’s incremental influence on concurrent 

episodes, adolescents with high scores on both inventories were 12-times more likely to 

present with depression than not. For prospective episodes, adolescents with high CDI-Y 

and CDI-P scores were 6-times more likely to have depression in the future than not.

5Different cut-off scores for boys and girls and youth of different ages were also tested, but did not lead to a significant improvement 
in sensitivity/specificity, nor alter the pattern of findings.
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Finally, we examined the incremental validity of CDI subscales for predicting future 

depression. For the CDI-Y, we found that negative mood best forecasted prospective 

episodes (AUC = .64; SE = .03; p < .001), and was the only CDI-Y symptom cluster that 

uniquely predicted episodes (AUC = .57; SE = 03; p < .01) after covarying out other CDI-Y 

symptoms. As for the CDI-P, anhedonia best forecasted depressive episodes (AUC = .63; SE 

= .03; p < .001) and was the only CDI-P subscale that uniquely predicted prospective 

episodes (AUC = .57; SE = .03; p = .006). Furthermore, the residuals for both the CDI-Y 

negative mood (AUC = .62; SE = .03; p < .001) and CDI-P anhedonia (AUC = .60; SE = .03; 

p < .001) subscales uniquely predicted future episodes after covarying out the other 

subscale. The combined AUC for negative mood and anhedonia was 0.69 (SE = .03; p < .

001), slightly below the 0.70 benchmark, but only a 7% decrease in the AUC compared to 

using the full CDI-Y and CDI-P.

Discussion

Recent meta-analyses indicate the importance of using a multi-informant approach to 

assessing youth mental health [17, 26]. However, few of these studies specifically focus on 

depression and most have been tested within a clinical setting to examine concurrent 

diagnostic status. These limitations prevent empirically-based recommendations during a 

time when governmental and professional organizations are calling for universal depression 

screening efforts in youth [3, 4]. Below, we contextualize how our findings advance the 

existing assessment literature and then conclude by discussing the clinical implications of 

our study.

Consistent with past research, both youth and parent-reported symptoms conferred current 

diagnostic status [53]. Furthermore, we found some support for our hypothesis and past 

research [33], that parent-reported depressive symptoms did not offer incremental validity 

once accounting for self-reported symptoms as evidenced by the AUC of the CDI-P 

residuals being non-significant. At the same time, high scores on both inventories, as 

opposed to only the youth-report, significantly increased one’s likelihood for presenting with 

a depressive episode. Recent research suggests that ROC may underestimate the incremental 

validity of novel predictors [54] and that for outcomes with lower base rates (i.e., < 10%) 

additional metrics other than sensitivity and specificity are needed to assess screening 

protocols [51]. Thus, rather than discard the parent-report, a multi-gated screening method 

[21], in which youth-report is first examined, followed by the parent report, may be 

warranted. This approach can help providers make challenging decisions on youth reports 

that approach, but do not exceed, the clinical cutoff [38].

The value of a multi-informant screening approach was best exemplified with predicting 

prospective episodes. Only the combined model was a “fair predictor” that exceeded the 

AUC cutoff of 0.70, suggesting that utilizing only one inventory is insufficient for predicting 

future depression. Further, neither inventory was superior in forecasting prospective episodes 

suggesting that both the CDI-Y and CDI-P should be assessed simultaneously (as opposed to 

the decision rules for current depression in which the CDI-Y is prioritized). In recent years, 

different algorithms have been proposed for multi-informant protocols [26]. Some of the 

most common algorithms are based on “or” or “and” logic for interpreting multiple index 
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tests. For predicting future depression, our findings suggest that “and” rules should be used, 

as the for the combination of self- and parent-report was superior to the use of either 

inventory independently.

Low to moderate levels of agreement between informants are problematic for “and” 

algorithms as there is no clear method for integrating multiple informants that confer 

opposing information. In the present study, we found low to moderate agreement (r = .34) 

between youth and parent-reports, which is consistent with past research on internalizing 

symptoms in general (r = .25; [17]; r = .45; [55]) and for depressive symptoms measured by 

the CDI specifically (r=0.23; [56]; r=0.37; [57]). Yet, null findings for our latent profile and 

polynomial regression analyses suggest that screening protocols would not have to further 

probe discrepant reports. Instead, the self and parent-reported form should be interpreted 

independently (e.g., a “15” on the CDI-Y confers the same current or future depression 

diagnostic status regardless of the CDI-P score). This marks a stark contrast to the 

assessment context, in which “best practices” suggests one should use a decision tree to 

understand the nature of the discrepancy [25]. Not only might this not be practical within a 

screening setting, but based on our findings, there is no incremental validity gained by 

further understanding discrepant reports.

Analyses concerning the types of depressive symptoms may provide insight into why low to 

moderate agreement exists between youth and parent reports. In the present study, we found 

that youth report of negative mood items and parent-reported anhedonia uniquely and 

incrementally forecasted future symptoms. These results support meta-analytic findings that 

show parents are better equipped to identify behavioral symptoms, while youth are better 

reporters on internalizing distress [17]. Further, these findings support past research that 

suggests parental reports of anhedonia are valid [58], and extend these findings by showing 

they are incrementally valid compared to youth self-reports of anhedonia. A tension inherent 

to mental health screening is developing protocols that are sensitive enough to detect specific 

syndromes, but that can also be administered and scored quickly [3, 51]. Querying negative 

mood symptoms in youth self-reports and youth anhedonic symptoms in parent-reports may 

be a fruitful pathway towards reducing the overall burden of a targeted, multi-informant 

screening protocol.

To date, few studies have examined the screening properties of the CDI, or other depression 

inventories, within a non-clinical youth sample (see [32] for review). However, within 

pediatric, non-psychiatric populations with similar base rates for current depression (e.g., 

8.13% in the current study versus 7.4%; [59]), comparisons can be made and our study’s 

findings can be better contextualized. Overall, the positive (31.96%) and negative (92.84%) 

predictive values for threshold scores on the CDI-Y in the current study are similar to past 

research on the CDI-Y (PPV: 21%−38%; NPV: 94%−100%). While these comparison 

studies did not include the CDI-P, these studies suggest that the incremental validity of the 

CDI-P quantified in the current study may generalize above and beyond an established 

baseline performance for the CDI-Y. As shown in Table 2, the predictive value for current 

episodes is over 50% higher when considering the CDI-P in addition to CDI-Y scores when 

predicting concurrent episodes.

Cohen et al. Page 11

Child Psychiatry Hum Dev. Author manuscript; available in PMC 2020 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



As for prospective outcomes, it is more challenging to compare our findings to past research. 

Cohen and colleagues, in one of the few studies to use an evidence-based approach for 

future depressive episodes, examined the CDI-Y for first lifetime episodes of depression in 

youth [60]. Between the two studies a similar estimate for the AUC (0.65 in the current 

study compared to 0.64) and slightly elevated estimate for the DLR (3.27 in the current 

study compared to 2.51) was observed.6 Interestingly, Cohen and colleagues used a risk 

factor approach (e.g., assessing pupil dilation) to supplement CDI scores. The inclusion of 

these risk factors led to an AUC above 0.70 and similar composite DLRs for multiple above 

threshold scores. Taken together with our current findings, this suggests that reliance on 

multiple indices of depression is necessary to have a reasonable approach for screening for 

prospective depression. Based on comparable statistical accuracy between the two 

algorithms, whether one uses the CDI-P or psychophysiological assessments may depend on 

the setting’s resources and access to caregivers.

We offer our findings in light of certain limitations. First, baseline data collection for the 

present study began in 2009, one year before the CDI-II self and parent-report were 

published. Relatedly, despite the CDI-P’s common use in research (e.g., [53, 56]), t-scores 

are not available for this inventory, limiting our ability to use standardized cutoff scores. 

Second, future research is needed with more parsimonious and ideally publicly available 

measures for youth depression (e.g., The Patient Health Questionnaire-2; [61]) to confirm 

that our findings extend beyond the CDI. Third, future studies need to be conducted within 

applied settings to ensure generalizability beyond research contexts [12]. Fourth, negative 

mood and anhedonia are multi-faceted constructs and we could not determine which aspects 

of negative mood (e.g., cognitions vs. emotions) or anhedonia (e.g., social vs. physical 

symptoms) parents and youth differed.

Finally, even for our highest risk youth, the positive predictive value (PPV) is only moderate 

(approximately 40% for current depression 65% for prospective depression). While this is 

partially tied to the base rate for depression [12], it also suggests that over half of the youth 

that would be referred would not be currently depressed and approximately one-third will 

never go on to develop depression. Thus, although these PPVs are higher than current 

depression screening protocols [32], it is important that future research aim to increase the 

predictive value of depression screening initiatives. At the same time, it may be reasonable 

for depression screens to have a high NPV, but only a moderate PPV like in the current study 

[62]. A moderate PPV suggests that several youth may be exposed to further assessment or 

even preventative interventions that are not warranted. Yet, in the case of depression 

screening, these services may not be too burdensome or invasive and could even be helpful. 

For instance, a more extensive mental health assessment could identify other patterns of 

psychological distress distinct from depression. Meanwhile, cognitive behavioral and socio-

emotional depression preventative interventions can be effective even for those at lower 

levels of risk (albeit to a lesser extent to those at high-risk; [63]). Thus, we recommend that a 

6As this study specifically focused on first lifetime episodes as opposed to prospective episodes more broadly, base rates were 
dissimilar between the two studies. We therefore used the AUC and DLRs, which are unaffected by base rate, to compare the two 
studies.
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multi-informant screening approach can be clinically useful, especially for identifying 

prospective depression risk in youth.

Clinical Implications

Translational studies that leverage the strengths of basic research to inform clinical decision-

making is necessary in child and adolescent mental health [12, 36]. Using a multi-wave, 

longitudinal study and multi-faceted analytic plan, we were able to provide concrete 

recommendations to the clinical setting. First, self-reports should be prioritized for 

identifying current depression diagnostic status. We recommend only using parent-report for 

when self-reported scores are at or near the cutoff. Second, reliable clinical estimates of 

prospective depression can only be made by using both parent and youth reports. This 

finding is critical, as a primary aim of universal depression screening is to identify 

prospective depression risk [3]. Finally, our study highlights how clinical decision making 

should differentially consider assessment approaches for negative mood and anhedonia when 

predicting future depression risk.

Table 3 provides a summary of the study’s findings, and an example of how our results can 

be used to inform clinical decision making from the screening setting. Using the DLRs from 

Table 2, we calculated the probability of concurrent and prospective depression for five 

scoring profiles based on their pre-test probability (i.e., the likelihood of having depression 

based on your age and gender). We next used an evidence-based medicine, “stoplight” 

approach [64], which categorizes patients based on risk: “Green” (i.e., minimal/no risk), 

“yellow” (i.e., continued monitoring) and “red” (i.e., refer to mental health providers) 7 

based on their probability of presenting with depression in light of their CDI-Y and CDI-P 

scores. Posttest probabilities for both the CDI-Y and CDI-P, as well as the combination of 

scores, are presented as a way to quantify the value gained by using a multi-informant 

approach. We note the “stoplight” column is just an example for how to interpret this table 

and that ultimate inclusion/referral decisions rely on cost-benefit analyses associated with 

different screening settings and goals (see [64] for additional guidance on how to interpret 

Table 3). Ultimately, use of a translational analytic plan [12] paired with continuing 

education in applied settings on evidence-based medicine, can serve as a bridge for the 

notorious translational gap and ultimately facilitate better depression recognition in 

vulnerable children and adolescents.

Summary

To date, few studies have adequately examined the incremental validity of multi-informant 

assessments for the screening setting. In response, we examined how clinical decision 

making within a multi-informant approach may vary for predicting concurrent or prospective 

depressive episodes. To accomplish this aim we tested whether the external and incremental 

validity of parent and youth reports varied within the context of convergent/divergent 

profiles, as a function of symptom presentation (e.g., negative mood and anhedonia), or child 

characteristics (i.e., sex and age) for predicting depression outcomes. Participants included 

7We note that in Youngstrom’s original model, red references “acute treatment.” As our findings are based on non-clinician 
administered inventories, we recalibrated the recommendations within the model.
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663 youth (AgeM = 11.83; AgeSD = 2.40) and their caregiver who independently completed 

youth depression questionnaires, and clinical diagnostic interviews, every six months for 

three years. Receiver Operating Characteristic (ROC) analyses showed that youth self-report 

best predicted concurrent episodes, and that both youth and parent-report were needed to 

predict prospective episodes. More specifically, youth-reported negative mood symptoms 

and parent-reported anhedonic symptoms provided incrementally valid forecasts for 

prospective episodes. Latent profile and polynomial regression analyses suggested that 

different decision rules were not necessary for profiles of discrepant reports. Furthermore, 

these findings were invariant to youth’s sex and age. Results were presented and discussed in 

a manner to facilitate evidence-based decision making for depression screening initiatives.
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Figure 1. 
Means for each of the subscales on the CDI-Y and CDI-P for our two profiles identified in 

our latent profile analyses. The sample average for each subscale is also displayed to provide 

context for the profiles. For the “High Depression” profile (N=129; 19% of the sample), 

individuals were classified in the correct profile 96% of the time. For the “Low Depression 

(N=550; 81% of the sample) individuals were classified in the correct profile 99% of the 

time.

Cohen et al. Page 18

Child Psychiatry Hum Dev. Author manuscript; available in PMC 2020 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cohen et al. Page 19

Table 1.

Areas Under the Curve and Effect Sizes for Concurrent and Prospective Depressive Episodes

Depressive
Episodes

CDI-Y
AUC (SE)

CDI-Y
Cohen’s d

CDI-P
AUC

CDI-P
Cohen’s
d

Combined
AUC

Combined
Cohen’s d

6 months 0.82 (.03) 1.30
ɫ ɫ ɫ 0.76 (.04) 1.00

ɫ ɫ ɫ 0.83 (.03) 1.35
ɫ ɫ ɫ

12 months 0.77 (.04) 1.04
ɫ ɫ ɫ 0.68 (.05) 0.66

ɫ ɫ 0.78 (.04) 1.09
ɫ ɫ ɫ

18 months 0.73 (.04) 0.87
ɫ ɫ ɫ 0.68 (.04) 0.66

ɫ ɫ 0.75 (.04) 0.95
ɫ ɫ ɫ

24 months 0.67 (.04) 0.62
ɫ ɫ 0.74 (.04) 0.91

ɫ ɫ ɫ 0.75 (.04) 0.95
ɫ ɫ ɫ

30 months 0.75 (.04) 0.95
ɫ ɫ ɫ 0.74 (.04) 0.91

ɫ ɫ ɫ 0.80 (.03) 1.19
ɫ ɫ ɫ

36 months 0.77 (.03) 1.05
ɫ ɫ ɫ 0.70 (.04) 0.74

ɫ ɫ 0.78 (.03) 1.09
ɫ ɫ ɫ

Average Concurrent Episodes 0.75 (.04) 0.97 
ɫ ɫ ɫ 0.72 (.04) 0.81 

ɫ ɫ ɫ 0.78 (.04) 1.10 
ɫ ɫ ɫ

Prospective Episodes 0.65 (.03) 0.55
ɫ ɫ 0.66 (.03) 0.58

ɫ ɫ 0.74 (.04) 0.91
ɫ ɫ ɫ

Note: CDI-Y= Children’s Depressive Inventory (CDI; Kovacs, 1985)-Youth Report; CDI-P=CDI-Parent Report; Combined=Predictive Probabilities 
of CDI-Y and CDI-P predicting depressive episodes; AUC=Area Under The Curve; Depressive Episodes = Depressive Episodes as assessed via the 
Schedule for Affective Disorders and Schizophrenia for School Age Children (K-SADS-PL; Kaufman et al., 1997); Months= Concurrent 
assessment Period (non-cumulative) Prospective Episodes= Whether an individual had a depressive episode onset over the 3 years of the study 
(cumulative).

ɫ ɫ
= medium effect;

ɫ ɫ ɫ
= large effect; All AUCs significant (p < .05)

Child Psychiatry Hum Dev. Author manuscript; available in PMC 2020 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cohen et al. Page 20

Ta
b

le
 2

.

D
ia

gn
os

tic
 L

ik
el

ih
oo

d 
R

at
io

s 
an

d 
T

ra
di

tio
na

l S
cr

ee
ni

ng
 M

et
ri

cs
 f

or
 I

nd
ep

en
de

nt
 a

nd
 C

om
bi

ne
d 

C
D

I 
M

od
el

s

C
on

cu
rr

en
t 

E
pi

so
de

s 
= 

8.
13

%
P

ro
sp

ec
ti

ve
 E

pi
so

de
s 

= 
26

.4
0%

M
ul

ti
-L

ev
el

 D
ia

gn
os

ti
c

L
ik

el
ih

oo
d 

R
at

io
s

T
ra

di
ti

on
al

 S
cr

ee
ni

ng
 M

et
ri

cs
 (

Su
bt

hr
es

ho
ld

)
T

ra
di

ti
on

al
 S

cr
ee

ni
ng

 M
et

ri
cs

 (
T

hr
es

ho
ld

)

C
D

I-
Y

M
in

im
al

Su
bt

hr
es

ho
ld

T
hr

es
ho

ld
Se

ns
it

iv
it

y
Sp

ec
if

ic
it

y
P

P
V

N
P

V
Se

ns
it

iv
it

y
Sp

ec
if

ic
it

y
P

P
V

N
P

V

C
on

cu
rr

en
t

.5
9

2.
88

5.
68

0.
49

0.
88

22
.3

8%
94

.9
3%

0.
16

0.
97

31
.9

6%
92

.8
4%

Pr
os

pe
ct

iv
e

0.
66

1.
40

3.
27

0.
51

0.
76

39
.1

1%
81

.0
5%

0.
18

0.
95

53
.8

5%
77

.0
0%

C
D

I-
P

M
in

im
al

Su
bt

hr
es

ho
ld

T
hr

es
ho

ld
Se

ns
it

iv
it

y
Sp

ec
if

ic
it

y
P

P
V

N
P

V
Se

ns
it

iv
it

y
Sp

ec
if

ic
it

y
P

P
V

N
P

V

C
on

cu
rr

en
t

.6
0

1.
49

4.
25

0.
57

0.
77

15
.8

3%
95

.1
7%

0.
25

0.
94

27
.4

1%
93

.4
2%

Pr
os

pe
ct

iv
e

.6
4

1.
45

3.
00

0.
50

0.
76

39
.2

9%
81

.6
3%

0.
15

0.
94

50
.0

0%
76

.9
1%

M
ul

ti
le

ve
l D

ia
gn

os
ti

c 
L

ik
el

ih
oo

d 
R

at
io

s 
(D

L
R

s)
 fo

r 
C

om
bi

ne
d 

M
od

el
s

P
re

di
ct

iv
e 

V
al

ue
s 

fo
r 

C
om

bi
ne

d 
M

od
el

s 
w

it
h 

V
ul

ne
ra

bl
e 

Sc
or

es

M
in

im
al

,
M

in
im

al
M

in
im

al
,

Su
bt

hr
es

ho
ld

M
in

im
al

,
T

hr
es

ho
ld

Su
bt

hr
es

ho
ld

,
Su

bt
hr

es
ho

ld
Su

bt
hr

es
ho

ld
,

T
hr

es
ho

ld
T

hr
es

ho
ld

,
T

hr
es

ho
ld

Su
bt

hr
es

ho
ld

,
Su

bt
hr

es
ho

ld
(P

P
V

/N
P

V
)

Su
bt

hr
es

ho
ld

,
T

hr
es

ho
ld

(P
P

V
/N

P
V

)

T
hr

es
ho

ld
,

T
hr

es
ho

ld
(P

P
V

/N
P

V
)

C
on

cu
rr

en
t

0.
42

1.
16

2.
03

3.
72

5.
07

12
.0

4
29

.1
1%

94
.1

0%
34

.2
0%

93
.3

6%
48

.2
6%

92
.2

9%

Pr
os

pe
ct

iv
e

0.
53

0.
88

1.
40

1.
61

5.
14

6.
00

52
.7

3%
80

.1
2%

63
.9

3%
78

.4
4%

66
.6

7%
75

.2
5%

N
ot

e:
 C

D
I-

Y
=

 C
hi

ld
re

n’
s 

D
ep

re
ss

iv
e 

In
ve

nt
or

y 
(C

D
I;

 [
30

])
-Y

ou
th

 R
ep

or
t; 

C
D

I-
P=

 C
D

I-
Pa

re
nt

 R
ep

or
t;

C
om

bi
ne

d=
Pr

ed
ic

tiv
e 

Pr
ob

ab
ili

tie
s 

of
 C

D
I-

Y
 a

nd
 C

D
I-

P 
pr

ed
ic

tin
g 

de
pr

es
si

ve
 e

pi
so

de
s;

 A
U

C
=

A
re

a 
U

nd
er

 T
he

 C
ur

ve
;

D
L

R
s=

 M
ul

til
ev

el
 D

ia
gn

os
tic

 L
ik

el
ih

oo
d 

R
at

io
s 

[3
7]

 a
ls

o 
kn

ow
n 

as
 P

os
iti

ve
 L

ik
el

ih
oo

d 
R

at
io

s;
 M

in
im

al
=

R
an

ge
 o

f 
lo

w
es

t r
is

k 
sc

or
es

 (
C

D
I-

Y
: 0

-7
; C

D
I-

P:
 0

-4
);

 S
ub

th
re

sh
ol

d=
R

an
ge

 o
f 

m
od

er
at

e 
ri

sk
 

sc
or

es
 (

C
D

I-
Y

: 8
-1

4;
 C

D
I-

P:
 6

-1
1)

; T
hr

es
ho

ld
=

R
an

ge
 o

f 
hi

gh
es

t r
is

k 
sc

or
es

 (
C

D
I-

Y
: 1

5 
an

d 
up

; C
D

I-
P:

 1
2 

an
d 

up
);

 S
en

si
tiv

ity
=

L
ik

el
ih

oo
d 

of
 c

or
re

ct
ly

 id
en

tif
yi

ng
 a

 d
ep

re
ss

iv
e 

ep
is

od
e;

 
Sp

ec
if

ic
ity

=
L

ik
el

ih
oo

d 
of

 c
or

re
ct

ly
 id

en
tif

yi
ng

 a
 n

on
-d

ep
re

ss
iv

e 
ep

is
od

e;
 P

PV
=

Po
si

tiv
e 

Pr
ed

ic
tiv

e 
V

al
ue

; T
he

 p
ro

ba
bi

lit
y 

th
at

 s
ub

je
ct

s 
w

ith
 a

 p
os

iti
ve

 s
cr

ee
ni

ng
 te

st
 tr

ul
y 

ha
ve

 d
ep

re
ss

io
n;

 N
PV

=
N

eg
at

iv
e 

Pr
ed

ic
tiv

e 
V

al
ue

; T
he

 p
ro

ba
bi

lit
y 

th
at

 s
ub

je
ct

s 
w

ith
 a

 n
eg

at
iv

e 
sc

re
en

 tr
ul

y 
do

 n
ot

 h
av

e 
de

pr
es

si
on

; C
om

bi
ne

d 
M

od
el

s=
 D

if
fe

re
nt

 c
om

bi
na

tio
ns

 o
f 

th
e 

C
D

I-
Y

 a
nd

 C
D

I-
P 

an
d 

th
e 

co
rr

es
po

nd
in

g 
D

L
R

s 
fo

r 
al

l 
co

m
bi

na
tio

ns
 a

nd
 P

PV
/N

PV
 f

or
 a

t-
ri

sk
 c

om
bi

na
tio

ns
 o

n 
th

e 
C

D
I-

Y
 a

nd
 C

D
I-

P.
 O

ut
co

m
es

 f
or

 c
on

cu
rr

en
t m

od
el

s 
re

fl
ec

t t
he

 a
ve

ra
ge

 s
co

re
s 

ac
ro

ss
 th

e 
6 

w
av

es
 o

f 
da

ta
 c

ol
le

ct
io

n.
 O

ut
co

m
es

 f
or

 c
on

cu
rr

en
t 

ep
is

od
es

 a
t e

ac
h 

w
av

e 
ar

e 
av

ai
la

bl
e 

by
 c

on
ta

ct
in

g 
th

e 
fi

rs
t a

ut
ho

r.

Child Psychiatry Hum Dev. Author manuscript; available in PMC 2020 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Cohen et al. Page 21

Table 3.

“Stoplight” Recommendations Based on Different Screening Scenarios

Sample Concurrent DLR Prospective DLR Post-test Probability Interpretation

3rd Grade Girls and Boys: Concurrent: 4.02%; Over Three Years:■ 13.5%

Moderate CDI-Y 
(8-14);
Moderate CDI-P 
(5-11)

CDI-Y: 2.88
CDI-P: 1.49
Combined: 3.72

CDI-Y: 1.40
CDI-P: 1.45
Combined: 1.61

CDI-Y:
Concurrent: 10.32%
Prospective: 18.30%
CDI-P:
Concurrent: 5.62%
Prospective: 18.83%
Combined:
Concurrent: 12.95%
Prospective: 20.40%

Green: Despite DLRs above 1.00 for both parent 
and youth report, low base rates for girls and boys of 
this age suggest that it is still rather unlikely they are 
currently experiencing depression or will go on to 
experience depression. Specifically, 4 out of 5 youth 
with this profile will not go on to develop depression 
in the next 3 years.

6th Grade boys: Concurrent: 4.13%; Over Three Years: 15.4%

High: CDI-Y 
(15+);
Low CDI-P (0-4)

CDI-Y: 5.68
CDI-P: 0.60
Combined: 2.03

CDI-Y: 3.27
CDI-P: 0.64
Combined: 1.40

CDI-Y:
Concurrent: 18.51%
Prospective: 37.05%
CDI-P:
Concurrent: 2.34%
Prospective: 10.33%
Combined:
Concurrent: 7.51%
Prospective: 20.12%

Yellow: It is unlikely that boys with these scoring 
proflies are experiencing depression currently-
despite the elevated DLR for the CDI-Y. However, 
the elevated CDI-Y should give one pause for 
prospective depressive episodes. Probably best to 
monitor symptoms in the immediate future, though a 
referral to outpatient mental health services may be 
premature absent any critical symptoms (i.e., 
suicidal thoughts).

6th Grade girls: Concurrent: 9.03%; Over Three Years: 26.7%

Moderate CDI-Y 
(8-14),
High P-CDI-P 
(12+)

CDI-Y: 2.88
CDI-P: 4.25
Combined: 5.07

CDI-Y: 1.40
CDI-P: 3.00
Combined: 5.14

CDI-Y:
Concurrent: 22.36%
Prospective: 34.23%
CDI-P:
Concurrent: 29.82%
Prospective: 52.60%
Combined:
Concurrent: 33.64%
Prospective: 65.53%

Red: Across parent and youth report, findings 
suggest an approximate 3-fold increase in the risk 
for currently having a depressive episode when 
compared to the base rate for this subsample. Even 
more concerning, approximately 2/3 of these girls 
will go on to develop a depressive episode in the 
next 3 years with this demographic and scoring 
profile. A referral for an assessment should be made.

9th Grade Boys: Concurrent: 8.63%; Over Three Years: 31.4%

High CDI-Y (15+);
Moderate CDI-P 
(5-11)

CDI-Y: 5.68
CDI-P: 1.49
Combined: 5.07

CDI-Y: 3.27
CDI-P: 1.45
Combined: 5.14

CDI-Y:
Concurrent: 36.22%
Prospective: 59.53%
CDI-P:
Concurrent: 12.97%
Prospective: 39.48%
Combined:
Concurrent: 33.64%
Prospective: 69.81%

Red: Similar to the profile described prior a referral 
should probably be made for this youth. The CDI-Y, 
the superior indicator for concurrent episodes, 
suggests a 4-fold increase in risk compared to the 
pre-test base rate. Furthermore, nearly 70% of youth 
with this demographic and scoring profile will 
experience an episode in the next 3 years.

9th grade Girls: Concurrent: 17.16%; Over Three Years: 47.2%

Low CDI-Y (0-7);
High P-CDI-P 
(12+)

CDI-Y: 0.59
CDI-P: 4.25
Combined: 2.03

CDI-Y: 0.64
CDI-P: 3.00
Combined: 1.40

CDI-Y:
Concurrent: 10.55%
Prospective: 36.29%
CDI-P:
Concurrent: 45.94%
Prospective: 72.75%
Combined:
Concurrent: 28.87%
Prospective: 55.47%

Yellow: Low CDI-Y suggest that a current episode 
is unlikely. Although the combined report suggests 
that over half of these youth will experience an 
episode this is only a slight increase from the pre-
test base rate for this subsample. Elevated parent 
report suggests a considerable risk for a prospective 
episode warranting continued monitoring but not yet 
a referral.

Note: The following are a presentation of potentially challenging screening cases. Prevalence estimates derived from our sample for concurrent and 
prospective episodes are provided after describing demographic details (i.e., sex, grade) for each exemplar. DLR= (True positives within a specific 
scoring range/total number of positive cases)/(The number of false positives within a scoring range/total number of negative cases; [37]). DLRs are 
presented for both concurrent and prospective episodes. Post-test probability= (pre-test odds x DLR)/(pre-test odds x DLR+1); 
Interpretation=Decision making based on post-test probability; Green=No action; Yellow=Monitor; Red=Refer for assessment. CDI-Y=Children’s 
Depressive Inventory (CDI; [30])-Youth Report; CDI-P=CDI-Parent Report; Combined=Predictive Probabilities of CDI-Y and CDI-P predicting 
depressive episodes; Low, Moderate, High=CDI scoring categories derived from Table 2.
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