
The Utility of the Behavior Assessment System for Children-2 
Behavioral and Emotional Screening System and Strengths and 
Difficulties Questionnaire in Predicting Mental Disorders in the 
Project to Learn About Youth-Mental Health

Melissa L. Danielson1, Hannah D. Kassab2, Mary Lee2, Julie Sarno Owens2, Steven W. 
Evans2, Corey Lipton1,3,a, Sana Charania1,3, Hayley Elia Young1,4,b, Lorraine F. Kubicek5, 
Kate Flory6, Steven P. Cuffe7

1Centers for Disease Control and Prevention, National Center on Birth Defects and 
Developmental Disabilities, Atlanta GA

2Department of Psychology, Ohio University, Athens, OH

3Oak Ridge Institute for Science and Education, Oak Ridge, TN

4Rollins School of Public Health, Emory University, Atlanta, GA

5Department of Pediatrics, University of Colorado Anschutz Medical Campus, Aurora, CO

6Department of Psychology, University of South Carolina, Columbia, SC

7Department of Psychiatry, University of Florida College of Medicine, Jacksonville, FL

Abstract

We examined the predictive utility of the Behavior Assessment System for Children-2 Behavioral 

and Emotional Screening System (BASC-2-BESS) and Strengths and Difficulties Questionnaire 

(SDQ) in identifying students with a mental disorder. Data were collected in a two-stage study 

over 34 months with kindergarten-12th grade (K–12) students (aged 5–19 years) in four U.S. 

school districts. In Stage 1, teachers completed the BASC-2-BESS and the SDQ. In Stage 2, 

parents of 1,054 children completed a structured diagnostic interview to determine presence of a 

mental disorder. Results suggest that teacher versions of the BASC-2-BESS and SDQ have modest 

utility in identifying children meeting criteria for a mental disorder based on parent report. Area 

Under the Curve (AUC) statistics representing prediction of any externalizing disorder (.73 for 

both measures) were higher than the AUCs predicting any internalizing disorder (.58 for both 
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measures). Findings can inform the use of teacher report in mental health screening, specifically 

the selection of measures when implementing screening procedures.
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Mental disorders including anxiety, depression, attention-deficit/hyperactivity disorder 

(ADHD), and conduct problems are common among youth in the United States (Bitsko 

et al., 2022; Costello et al., 2005; Danielson et al., 2021; Merikangas, He, Brody et al., 

2010; Merikangas, He, Burstein et al., 2010). National prevalence estimates indicate that 

approximately 9–10% of children aged 3–17 years have been diagnosed with ADHD, 9% 

with an anxiety disorder, 3–4% with a mood disorder, and 8–9% with conduct problems 

(Bitsko et al., 2022; Lebrun-Harris et al., 2022). Given these estimates, every classroom 

likely contains one to five students who are experiencing a mental disorder. Additionally, 

these disorders can be associated with negative impacts for the affected students, their peers 

and teachers, the school district, and society at large (e.g., Kessler, 2012; Robb et al., 2011).

Elementary school students who struggle with mental health problems experience 

difficulties in peer, student-teacher, and family relationships, as well as academic 

achievement (Grover et al., 2007; Hoza, 2007; Langley et al., 2004; Masten et al., 2005; 

Moilanen et al., 2010; Suldo et al., 2011). As children enter adolescence, both internalizing 

and externalizing problems place students at risk for additional problems including failing 

grades, school dropout, substance use, and suicide attempts (Erskine et al., 2016; Esch et 

al., 2014; Jaycox et al., 2009; Kent et al., 2011). Given these impacts, it is important that 

these concerns are detected early in their trajectory so that evidence-based interventions 

that have the potential to shift this trajectory can be provided (Evans et al., 2018; Long et 

al., 1994; Rimestad et al., 2019). For some children, anxiety or depression do not emerge 

until adolescence; yet early detection at this time provides the opportunity for the use of 

evidence-based treatments (Higa-McMillan et al., 2016; Weersing et al., 2017).

Early detection can occur when universal screening procedures are used in schools (Essex 

et al., 2009; Hill et al., 2004). Indeed, screening for academic, social, emotional, and 

behavioral problems is part of Tier 1 universal supports in most school-based multi-tiered 

systems of supports (Stoiber & Gettinger, 2016). Screening measures are often designed to 

capture as many students at risk for problems as possible, so that no one in need is missed 

(i.e., false positives are acceptable at this stage of supports, but false negatives should be 

avoided). When screening for mental health concerns, a variety of informants (e.g., parent/

guardian, teacher, self) can be used. In schools, teacher report can be especially useful 

because teachers see students interacting with a variety of individuals (e.g., friends, other 

peers, adults) and in a variety of contexts (e.g., completing academic work that may be 

challenging, less structured times like transitions, recess, lunch, and study halls), allowing 

them to provide information based on all of these factors.

Recent studies show that, even relative to parent-report, teachers provide unique information 

(e.g., Garcia-Rosales, et al., 2020; Tobia et al., 2019). Several studies document that teacher 
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report can be useful in identifying mental health problems in children (Headley et al., 

2011; Owens et al., 2016; Splett et al., 2019). Specifically, for externalizing concerns (e.g., 

disruptive behavior, oppositional behavior), there is evidence that screening by teacher 

report can detect concerns in elementary (e.g., Owens et al., 2016; Eklund et al., 2009; 

Renshaw et al., 2009) middle (Chin et al., 2013; Stoep et al., 2005) and high school (Dowdy 

et al., 2016) that are predictive of later outcomes such as office disciplinary referrals, grades, 

and course failures (Eklund et al., 2017). Additionally, while parent/guardians are a useful 

source for identification of problems in younger children, it may be challenging for school 

personnel to obtain a high response rate from parents (Ellickson & Hawes, 1989; Schanding 

& Nowell, 2013). Further, although self-report may be optimal for detecting internalizing 

problems in adolescents compared to teacher and caregiver report (e.g., Aebi et al., 2017; 

Kuhn et al., 2017; Margherio et al., 2019), self-report is not optimal for detecting either 

internalizing or externalizing problems in young children or for detecting externalizing 

problems in adolescents, as young children tend to overestimate their functioning, as do 

youth with externalizing problems (Owens et al., 2007). Thus, the use of screening tools 

completed by teachers for students at various grade levels creates the opportunity to identify 

problems that warrant intervention.

Although universal screening practices are beneficial, selecting a screener can be 

challenging for educators who have to select from multiple options that vary in cost, 

length, and predictive validity (Harrison et al., 2013). Thus, a comparison between universal 

screening tools would provide useful information for decision makers in schools who must 

make choices about what measure would best fit their situation. The goal of this study is 

to examine and compare the predictive validity of two established and widely used mental 

health screeners: the Behavior Assessment System for Children-2 Behavioral and Emotional 

Screening System (BASC-2-BESS; Kamphaus & Reynolds, 2007) and the Strengths and 

Difficulties Questionnaire (SDQ; Goodman, 2001). Below, we review the evidence for the 

utility of the teacher-report versions of the BASC-2-BESS and the SDQ in predicting school 

outcomes and mental health problems, as well as the limitations of this literature.

Strengths and Difficulties Questionnaire

The SDQ is a widely used, short, no-cost measure with adequate psychometric properties 

developed (Goodman & Scott, 1999) to screen for social and behavioral concerns among 

students such as emotional problems, peer problems, conduct problems, and hyperactivity/

inattention problems, as well as indicators of prosocial behavior. The teacher-report SDQ 

has been shown to have predictive validity for school-related outcomes. For example, in a 

sample of kindergarten children (N = 248), the teacher-report SDQ total score had moderate 

to high utility (area under the curve (AUCs) = .78 to .93) in predicting daily student 

behavior across the year, grades in kindergarten and 1st grade, and impairment (Owens et 

al., 2016), with positive predictive values ranging from .40 to .71. This study did not assess 

the predictive utility of the impact supplement scores (i.e., impairment items).

Additionally, the teacher-report total score on the SDQ has also been shown to have utility 

in predicting mental disorders. For example, in a British sample with teacher-reported data 

on over 13,000 children, Goodman and Goodman (2011) found that average teacher-report 
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SDQ total scores were predictive of population disorder prevalence in children aged 5 

to 16 years who were also assessed by diagnostic interviews with parents. Similarly, in 

a sample of 195 children aged 3 to 16 years in foster care in Norway (Lehmann et 

al., 2014), teacher-report SDQ scores differentiated between children with and without a 

mental disorder, with AUCs ranging from .74 (emotional problems subscale predicting 

an internalizing disorder) to .86 (conduct problems subscale predicting an externalizing 

disorder). Teacher-report SDQ impact supplement scores were assessed in this study and had 

similar predictive utility (AUC = .75) as did total scores (AUC = .77) in the prediction of any 

disorder. This study did not examine differences in teacher prediction by age of the student. 

Considering the established difficulties with teachers identifying mental health concerns 

in adolescence, especially when risk for internalizing problems is high, understanding the 

change in prediction across development is important.

In summary, there is some evidence supporting the predictive utility of the teacher version 

of the SDQ in identifying mental disorder diagnoses. This utility has been replicated in 

two samples, but not in the United States and not within a school-based sample. Further, 

these studies did not examine predictive utility separately for elementary and secondary 

school students. Because elementary school teachers spend significantly more time with 

students and thus may have a more in-depth understanding of student problems compared 

to secondary school teachers, separate analyses are warranted. Lastly, only one study 

assessed the predictive utility of SDQ impact supplement scores, which provide additional 

information about the severity of the student’s problems. Thus, including these items could 

improve predictive validity.

Behavior Assessment System for Children-2 Behavioral and Emotional 

Screening System (BASC-2-BESS)

The BASC-2-BESS was developed with the goal of screening for emotional and behavior 

problems (Kamphaus & Reynolds, 2007). Several studies evaluating the teacher-report 

BASC-2-BESS have focused on predictive utility of student outcomes. In a study with 

3rd and 4th grade students (N=48), Renshaw et al. (2009) found evidence that total 

scores correctly identified students with (88%) and without (67%) problems in academic 

achievement, academic engagement, and behavioral performance according to report card 

data. Similarly, in a larger elementary school sample (N = 496), total scores had a sensitivity 

of 68.4% and specificity of 77.1% in identifying students referred to the office one or 

more times by midyear (King et al., 2012). A study examining predictive validity with 

kindergarten students (N = 248) found that total scores had moderate to high utility (AUCs 

= .84 to .90) in predicting daily student behavior across the year, grades in kindergarten and 

1st grade, and impairment (Owens et al., 2016), with positive predictive values ranging from 

.32 to .71 across outcomes. This study directly compared the SDQ to the BASC-2-BESS 

and found them both to be significant predictors of all outcomes, and both demonstrated 

incremental predictive validity beyond the prediction of kindergarten-entry literacy scores. 

However, the SDQ was a stronger predictor of daily behavior and peer relationships, 

whereas the BASC-2-BESS was a stronger predictor of student grade point average (GPA). 

Taken together, these studies show that the teacher-report BASC-2-BESS scores suggest 
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promise for predicting school-related student outcomes, but that the SDQ and BASC-2-

BESS may have different capacities to predict outcomes among school-aged children and 

adolescents.

Compared to the SDQ, the utility of BASC-2-BESS teacher-report scores in predicting 

mental disorders has been less studied. In fact, we are aware of only one study assessing 

the association between teacher BASC-2-BESS scores and mental health problems. With 

a diverse student sample (N = 359 K – 5th graders), Kamphaus and colleagues (2007) 

examined correlations between the teacher-report BASC-2-BESS screener completed by 

teachers in Year 1 of the study with subscales of the Behavioral Assessment System for 

Children (BASC) in Year 2 of the study. Correlations between the teacher-report BASC-2-

BESS total scores and BASC ratings of conduct problems, psychoticism, and social skills 

ranged from .48 to .50; correlations with depression (r = .37), withdrawal (r = .35), and 

anxiety (r = .20) subscales were lower. Thus, we may expect teacher ratings of the BASC-2-

BESS to better predict externalizing disorders than internalizing disorders. One limitation of 

this study is that the BASC-2-BESS items were derived from the BASC; thus, there may be 

some inflation in these statistics as a function of shared item variance.

In summary, additional studies assessing the utility of the teacher-report BASC-2-BESS 

scores in identifying mental disorders among elementary and secondary students would 

advance the literature in this area. There is some evidence supporting the predictive utility 

of the teacher BASC-2-BESS in identifying mental health problems (dimensionally), but this 

study lacked independence in measurement (Kamphaus et al., 2007). There is more evidence 

of the utility of the teacher BASC-2-BESS in identifying school problems. However, most 

studies of the teacher version included elementary school students only. Lastly, there is 

one study that directly compares the utility of the SDQ and the BASC-2-BESS; however, 

this sample was restricted to kindergarten students (Owens et al., 2016). Given the high 

prevalence of mental health problems for students in kindergarten–12th grade (K–12) and 

the importance of early intervention in modifying risk trajectories, additional research that 

informs the screening decisions of school personnel is warranted.

Current Study

We examined the predictive utility of teacher-report scores from the BASC-2-BESS and 

the SDQ (subscales and impact supplement) in identifying students who meet criteria for a 

mental disorder. This study advances the literature by: (a) examining the predictive utility 

of two screening tools in the same sample, (b) examining the utility of teacher ratings for 

elementary and secondary school students separately, and (c) assessing multiple disorders 

(internalizing and externalizing disorders broadly, as well as specific disorders). Based on 

the literature, we hypothesized that both screening tools would have significant predictive 

utility in identifying those who meet criteria for a mental disorder at both the elementary and 

secondary levels, but that the prediction at the elementary level may be stronger given the 

relative depth of student-teacher relationships in younger grades compared to older grades. 

We also hypothesized that both measures may more strongly predict externalizing disorders 

relative to internalizing disorders. Ultimately, this comparative study of universal screeners 
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provides insight regarding the choice of screening measures to facilitate early detection and 

referral of youth who could likely benefit from mental health services.

Method

Participants

Data were collected for the Project to Learn About Youth-Mental Health (PLAY-MH), a 

multi-site, community-based, cross-sectional study designed to produce population-based 

estimates of mental disorder prevalence, disorder co-occurrence, and receipt of associated 

mental health treatment in K–12 students (aged 5–19 years). Details on the study methods 

and demographic characteristics of the samples have been published elsewhere (Danielson, 

et al., 2021; Wanga, et al., 2022). Data were collected using a two-stage study design. In 

Stage 1, teachers completed the BASC-2-BESS and the SDQ on 18,107 students. Teachers 

also completed a screener for the presence of tics1 that was incorporated into the sample 

selection (see next paragraph), but this screener was not evaluated for predictive utility in 

this analysis and no data from the tic screener were included in any of the analyses presented 

in this manuscript. Of the students who were screened by both the BASC-2-BESS and SDQ, 

parents of 1,054 children completed a structured diagnostic interview to determine presence 

of a mental disorder in Stage 2.

Data were collected between 2014 and 2018 in four school districts in four states (Colorado, 

Florida, Ohio, South Carolina) that collectively included urban, suburban, and rural areas 

(Figure 1). The Stage 1 screening results were used to stratify students into high risk 

and low risk groups by student sex (male, female; additional sex options not available 

in the original data collection) and school level (elementary school, middle/high school) 

and an approximately equal number of students in each strata were randomly sampled for 

participation in the second stage of data collection. In Stage 2, parents of the sampled 

students completed a structured diagnostic interview that was used to identify students who 

met diagnostic criteria for a set of externalizing and internalizing disorders. The South 

Carolina site was funded for two complete iterations of data collection (PLAY-MH and 

Re-PLAY-MH in 2014 through 2017; Wanga, et al., 2022), while the other three sites 

collected data in one round. Only the data from the second iteration of SC data collection 

(Re-PLAY-MH) are included in this analysis because of the larger sample size in Stage 2 

of the second data collection and limited availability of BASC-2-BESS data in Stage 1 of 

the first data collection. The overall sample size for each site’s data collection for Stage 

1 ranged from 4,198 (Colorado) to 6,937 (South Carolina) and for Stage 2 ranged from 

160 (Ohio) to 572 (South Carolina). Stage 1 completion rates ranged from 71.9% (South 

Carolina) to 78.1% (Ohio), and Stage 2 response rates ranged from 3.5% (Ohio) to 22.6% 

(Colorado) among the families sampled and contacted for participation in Stage 2. Data 

were collected over 21 months (Ohio) to 34 months (Florida), and the median time between 

the Stage 1 screener and the Stage 2 interview ranged from 8 months in Ohio to 21 months 

in Florida. All study procedures including informed consent were reviewed and approved 

1One of the primary objectives of the PLAY-MH study was to estimate the prevalence of tic disorders in a school-based sample. To 
facilitate this objective, a tic screener was included in the Stage 1 data collection and teacher report of tics was included as a criterion 
for a student to be categorized into the high risk group.
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by the respective Institutional Review Boards associated with each site’s project team and 

the administrators in each school district. All authors certify responsibility of the results 

reported herein.

Measures and Case Definitions

Behavior Assessment System for Children-2 Behavioral and Emotional 
Screening System (BASC-2-BESS)—The BASC-2-BESS was developed in the United 

States with the goal of being a screener for emotional and behavior problems (Kamphaus 

& Reynolds, 2007). Versions are available for children in preschool through grade 3 

by parent (30 items) and teacher (27 items) report as well as for youth in grades 3 

through 12 by parent, teacher, and self-report. Respondents can choose between four 

options based on frequency of symptom occurrence (1=Never, 2=Sometimes, 3=Often, 

4=Almost always). Scoring instructions are available in the BASC-2-BESS user manual 

(Kamphaus & Reynolds, 2007). Typically, only the BASC-2-BESS total score is reported 

and studied, however, there is some support for a four-factor structure (internalizing, 

hyperactivity–inattention, school problems, personal adjustment) for students in grades 3 

to 5, with adequate internal consistencies (α’s ranging from .83 to .94; Dever et al., 

2012) and in high school students (Harrell-Williams et al., 2015), albeit with slightly lower 

internal consistencies (α’s ranging from .72 to .83). Total scores are invariant across males 

and females (Kamphaus & Reynolds, 2007), and students of different ethnicities (Harrell-

Williams et al., 2015). Only the BASC-2-BESS total score was used in the current study.

Strengths and Difficulties Questionnaire (SDQ)—The SDQ is a widely-used, short, 

no-cost measure with versions for different informants: for youth aged 3 to 11 years, 

parent and teacher versions are available, and for youth aged 11 to 16 years, parent, 

teacher, and self-report versions are available. All versions have 25 items and five subscales: 

emotional problems, peer problems, conduct problems, hyperactivity/inattention problems, 

and prosocial behavior. Respondents can select between three options (i.e., Not True, 

Somewhat True, Certainly True) based on how applicable a statement is for a child. 

In addition, all versions include impact supplement items assessing the extent to which 

the child’s problems create distress, burden, and/or interfere with functioning (e.g., in 

relationships, classroom, leisure activities). Forms and scoring instructions are available at 

sdqinfo.org. There is evidence for both a five-factor structure (Bosik et al., 2021; Goodman 

& Scott, 1999; Hall et al., 2019) and a two-factor structure wherein the conduct problems 

and hyperactivity/inattention problems subscales are combined to form an externalizing 

dimension and the emotional problems and peer problems subscales are combined to 

represent an internalizing dimension (Goodman et al., 2010). The factor structure of the 

SDQ is invariant across gender and ethnicity, at least in a US sample (He et al., 2013). In 

the current study, the SDQ total score (i.e., sum across all subscales except the prosocial 

subscale) was used to determine risk status, as suggested by Goodman (1997).

Categorization of Risk Status in Stage 1—Using guidelines from the BASC-2-BESS 

user manual (Kamphaus & Reynolds, 2007) and published thresholds (Goodman, 1997), 

students were categorized in the high-risk strata for sampling for Stage 2 if they had a 
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t-score on the BASC-2-BESS greater than 60, an SDQ total score greater than 11, or had any 

teacher-reported tics on the tics screening measure.

Diagnostic Interview Schedule for Children-IV (DISC-IV)—In Stage 2, parents 

completed the Diagnostic Interview Schedule for Children-IV (DISC-IV; Shaffer, et al., 

2000) to determine if their child met the Diagnostic and Statistical Manual of Mental 

Disorders version IV (DSM-IV; American Psychiatric Association, 1994) criteria for 

selected mental disorders. The disorder modules included in the Stage 2 interview for all 

four sites were separation anxiety disorder, generalized anxiety disorder, panic disorder, 

agoraphobia, obsessive-compulsive disorder (OCD), post-traumatic stress disorder, major 

depressive disorder, dysthymic disorder, mania, hypomania, attention-deficit/hyperactivity 

disorder (ADHD), oppositional defiant disorder, and conduct disorder; the social phobia 

module was also completed in each site except Ohio. For most modules, a child was 

considered to have the disorder if they met symptom criteria and had at least two moderate 

or one severe rating of impairment for the given disorder in the past year. For OCD and 

panic disorder, only symptom criteria in the past year needed to be met, consistent with 

disorder criteria set forth in the DSM-IV. For ADHD, a child was considered to have the 

disorder if they met symptom criteria in the past year, had at least two moderate or one 

severe rating of impairment, and had at least two ADHD symptoms reported by their teacher 

on the BASC-2-BESS or the SDQ.

Statistical Analysis

The data from all four sites were combined and treated as a convenience sample for 

this study’s psychometric analysis. Students who were missing the BASC-2-BESS, SDQ, 

or DISC-IV (for Stage 2 analyses only) were excluded from the analytic sample. The 

percentage of students who were grouped into the high-risk category based on their 

teacher screener was calculated for the BASC-2-BESS (t-score greater than 60) and SDQ 

(total score greater than 11). Among those who were selected for and participated in 

Stage 2, the percentage who met criteria for any disorder, any internalizing disorder, any 

externalizing disorder, and each individual disorder were calculated by high-risk status on 

the two screeners. Sensitivity, specificity, positive predictive value, and negative predictive 

value were also calculated by high-risk status for both screeners for any disorder, any 

internalizing disorder, any externalizing disorder, and each individual disorder. Receiver 

operating characteristic (ROC) curves were plotted and the area under the curve (AUC) 

was calculated to predict the presence of any disorder, any internalizing disorder, and 

any externalizing disorder by the BASC-2-BESS t-score and the SDQ total and subscale 

(emotion, conduct, hyperactivity, peer, prosocial, and impact) scores.

Results

The study sample’s demographic characteristics are displayed in Table 1. Among the 18,107 

students who were screened in Stage 1 with both the BASC-2-BESS and SDQ, 15.9% 

screened as high-risk on both measures, 4.1% screened high on the BASC-2-BESS only, 

and 6.6% screened high on the SDQ only (Table 2). A higher percentage of males screened 

high on both screeners than females at both the elementary and middle/high school levels. 
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A higher percentage of students at the Colorado and Florida sites screened high on both 

screeners than at the Ohio and South Carolina sites.

Of those with both BASC-2-BESS and SDQ screening data and who participated in Stage 

2 (n=1,054), 267 students (25.3%) met criteria for at least one externalizing or internalizing 

disorder. Of these students, 59.2% screened as high-risk on either the BASC-2-BESS 

or SDQ (Table 3). Among those who met criteria for an internalizing disorder, 46.0% 

screened high on either the BASC-2-BESS or SDQ. Among those who met criteria for 

an externalizing disorder, 68.0% screened high on either screener. Among those meeting 

criteria for one or more of the 12 disorders included in this study, an equal or higher 

percentage of students screened high on the SDQ than on the BASC-2-BESS. The disorders 

with the highest percentage of students who screened high on either measure were mania/

hypomania (n = 5; 100.0%), ADHD (n = 88; 87.1%) and conduct disorder (n = 18; 72.0%), 

and the disorders with the lowest percentage of students who were in the high-risk group 

were generalized anxiety (n = 5; 26.3%), panic disorder (n = 3; 33.3%), and social phobia 

(n = 13; 36.1%). Of those who screened high on the BASC-2-BESS and/or SDQ, 40.1% met 

criteria for at least one disorder (compared to 16.5% of those who screened low on both; 

data not shown). Of those who screened high on the BASC-2-BESS regardless of screening 

status on the SDQ, 40.1% met criteria for at least one disorder (compared to 19.9% of low 

screens). Of those who screened high on the SDQ regardless of screening status on the 

BASC-2-BESS, 41.1% met criteria for at least one disorder (compared to 17.2% of low 

screens).

The sensitivity, specificity, positive predictive value, and negative predictive value for the 

BASC-2-BESS and the SDQ in predicting the presence of any disorder, any internalizing 

disorder, any externalizing disorder, and each of the individual disorders are presented in 

Table 4. The sensitivity was the same or higher for the SDQ than the BASC-2-BESS for 

all disorders and disorder groupings, while the specificity was higher for the BASC-2-BESS 

for all disorders and disorder groupings. Positive predictive values for both measures ranged 

from 0.6% to 41.1%, and negative predictive values were above 80% for all disorders and 

disorder groupings by both measures. The AUC for the prediction of meeting criteria for 

any disorder among all students was .69 for both the BASC-2-BESS and the SDQ total 

score (Table 5). The AUC for the SDQ subscales ranged from .57 for the emotion subscale 

to .70 for the hyperactivity subscale. The AUC for the total BASC-2-BESS in predicting 

any disorder was higher for elementary school students (.72) than for middle (.64) and 

high school students (.65). The AUC for the total SDQ predicting any disorder was higher 

for elementary (.72) and middle school (.67) students than for high school students (.60). 

The AUCs were higher for the prediction of any externalizing disorder among elementary 

school and middle school students than for the prediction of any internalizing disorder at 

any level, whereas the AUCs for internalizing and externalizing disorders were similar for 

high school students. The AUCs were higher for males than females for the prediction of 

any disorder and any internalizing disorder for both the BASC-2-BESS and the SDQ total 

score, whereas the AUCs were relatively similar for males and females for the prediction of 

any externalizing disorder (Table 6). Figure 2 presents the receiver operating characteristic 

(ROC) curves for the BASC-2-BESS and SDQ total scores prediction of the presence of any 

disorder, any internalizing disorder, and any externalizing disorder. The ROC curves show 
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the larger area under the curve for the prediction of externalizing disorders than internalizing 

disorders for both measures.

Discussion

Using a large school-based sample of students in grades K–12, we examined the predictive 

utility of the teacher-report BASC-2-BESS and the SDQ (including subscales and impact 

supplement items) in identifying students meeting criteria for a mental disorder, and with 

specific types of mental health problems (internalizing, externalizing). Consistent with 

other studies, the screening data suggest that approximately a quarter of students may be 

struggling with social, emotional, or behavioral problems and that teachers report higher 

problems in males than females, in both elementary and secondary samples (Costello et 

al. 2005, Merikangas, He, Brody et al., 2010; Merikangas, He, Burstein, et al., 2010). 

Broadly speaking, our findings suggest that teacher versions of the BASC-2-BESS and SDQ 

have modest utility in identifying children meeting criteria for a mental disorder based on 

parent report. As hypothesized, the AUCs representing the prediction of any externalizing 

disorder (.73 for both measures) were higher than the AUCs predicting any internalizing 

disorder (.58 for both measures). The strongest true positive rates were found for those 

meeting criteria for mania and ADHD, where 100.0% and 85.2% of those meeting criteria 

for these disorders, respectively, were detected by a high screen on the SDQ total score. 

Otherwise, true positive rates were below 65% for all other disorders besides mania and 

ADHD by both the SDQ and the BASC-2-BESS. It should also be noted that there were 

few cases of mania (n=5), which may limit the generalizability of 100% true positive rate. 

The AUCs suggested a slight advantage in detecting any disorder or internalizing disorders 

in males relative to females, whereas the AUCs were similar between males and females 

for externalizing disorders. The high specificity and negative predictive values suggest that 

low scores on either measure offers confidence in a low likelihood of a child meeting 

criteria for a parent-reported mental disorder. Conversely, the low to moderate sensitivity 

values indicate that a considerable percentage of students with a mental disorder will not be 

identified by either of the two measures.

On one hand, the overall modest predictive utility may not be surprising given the cross-

informant methodology, as there is less shared variance between teacher screening scores 

and parent report of mental health problems, as compared to when teacher screening 

scores are used to predict other teacher-based measures (e.g., Kamphaus & Reynolds, 

2007; Owens et al., 2016). Further, the procedures used in this study are akin to Tier 1 

universal screenings in a school-based community sample, where false positives are to be 

expected (McCormick et al., 2009). On the other hand, the modest utility suggests caution 

may be warranted when using the teacher version of BASC-2-BESS or SDQ to indicate 

the likelihood of a child meeting criteria for a mental disorder. Because obtaining teacher 

report is aligned with evidence-based assessment procedures for most childhood problems 

(Youngstrom et al., 2020), additional research on the predictive utility of teacher-based 

screening tools could offer further evidence for school-based screening efforts. Below, we 

interpret the findings and discuss implications for research and practice.

Danielson et al. Page 10

Psychol Sch. Author manuscript; available in PMC 2024 January 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Elementary School Level

As hypothesized, the pattern for both the BASC-2-BESS and SDQ total scores suggests 

that the prediction of the presence of any disorders (AUCs = .72 for both measures) and 

any externalizing disorders (AUCs = .75 for both measures) was strongest at the elementary 

school level. This likely represents the relatively greater amount of time teachers spend 

with students at the elementary school level relative to the middle and high school levels. 

The AUCs detected in this study are slightly lower than those found in the Owens et 

al. (2016) study and those found in the Goodman and Goodman (2011) study. However, 

Owens and colleagues were predicting school outcomes (e.g., GPA, daily behavior notes) 

determined and/or observed by the same teacher who completed the screening tool, which 

may have shared variance. Findings may differ from Goodman and Goodman because they 

used different SDQ cut-points to define risk status. Although the AUCs are modest (.75 for 

both measures), these data suggest that the BASC-2-BESS and SDQ total scores may be 

adequate screeners to detect which elementary school students are likely to meet criteria for 

an externalizing disorder. In contrast, the AUCs for the BASC-2-BESS and SDQ total scores 

detecting the presence of an internalizing disorder at elementary school were low and not 

much better than a chance prediction (AUCs = .59 for both measures), suggesting caution in 

using scores from either measure if detection of internalizing disorders is the goal.

When predicting any disorder at the elementary level, there were no benefits to using the 

SDQ subscale scores relative to the SDQ total score, though the impact score was typically 

more predictive than most of the other subscale scores. Given that completion of the impact 

scores take less time to complete than the full SDQ (25 items), additional research on 

the psychometric properties of the impact scores could inform screening implementation 

practices. Teachers may be better able to detect functional impairment than any given set 

of symptoms. Only a few studies have examined the predictive utility of teacher-rated SDQ 

impact scores (e.g., Lehmann et al., 2014), yet this may be a fruitful area for future research 

and for screening purposes, as it may increase feasibility to have teachers rate impairment.

Secondary School Level

For middle and high school students, the pattern of results showed some variability. 

Namely, for externalizing disorders, both the BASC-2-BESS and the SDQ totals had slightly 

larger AUCs for middle school students (AUCs = .71 and .74, respectively) than for high 

school students (AUCs = .67 and .59, respectively), with the SDQ hyperactive subscale 

(.75) and impact scores (.74) having the highest AUCs for middle school students. For 

internalizing scores, the pattern was the opposite. We found higher AUCs for high school 

students (.64 and .62, respectively) than middle school students (.53 and .56, respectively), 

although the AUCs were low for both groups of students. This relative difference between 

internalizing and externalizing problems may be associated with the relative increase in 

the manifestation of internalizing problems as adolescents age from pre-teens to teenagers 

(Merikangas, He, Burstein, et al., 2010), as well as the change in the presentation of some 

externalizing problems, during adolescence, like for ADHD (e.g., hyperactivity manifests 

more as internal restlessness than external fidgeting (e.g., Turgay et al., 2012)). Despite this 

relative pattern, the AUCs predicting internalizing problems in secondary students are quite 

modest. However, similar to the utility for elementary school students, the SDQ may be 
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a useful screener for middle school students when interested in risk for an externalizing 

disorder. As recommended by Margherio and colleagues (2019) and others (Aebi et al., 

2017), adolescent self-report may be more helpful than teacher report for detection of 

internalizing problems in middle and high school students.

Implications

This is the first study to examine utility of two teacher-based screening tools in the same 

sample to identify mental health problems in elementary and secondary school students 

in the United States. First, understanding the comparative utility of the BASC-2-BESS 

and SDQ is important, as screening is a critical part of Tier 1 services within multi-tier 

frameworks (i.e., part of the process of identifying and delivering services to students 

in need). Screening may be particularly important to consider at significant timepoints 

throughout development. For instance, universal screening tools may help address the 

needs of students with disruptive behavior problems in elementary school, as a number 

of evidence-based practices (such as classroom behavioral interventions) are available 

for students in this age range (Evans et al., 2018). Similarly, screening for internalizing 

problems in late elementary, middle, and high school allows school personnel to determine 

who may benefit most from Tier 2 (targeted services) for adjustment problems, anxiety, 

and/or depression. Catching at-risk students at these critical junctures provides rationale for 

research into which screeners are most effective at identifying students in need of services.

Second, when using the BASC-2-BESS with elementary school students or the SDQ as 

a screener with elementary or middle school students, the scores have moderate utility 

in detecting those with externalizing manifestations (ADHD and conduct disorder) and in 

ruling out the likelihood of any disorders. Thus, scores from the BASC-2-BESS or SDQ 

may serve as a reasonable starting point to consider students who may need additional 

assessment. Indeed, gated screening procedures (i.e., universal screening then targeted 

follow-up of those deemed high risk by initial screening results) may be warranted 

to enhance diagnostic certainty (Kilgus et al., 2016). Another approach to enhancing 

understanding of a diagnostic likelihood is to use a probability nomogram method. A 

probability nomogram allows the user to leverage the properties of the measure (e.g., 

sensitivity and specificity) and local base rates within a setting of interest to enhance 

understanding of diagnostic probability (see Van Meter, 2020 for discussion). Nomograms 

can be utilized to predict individual risk level and can also be leveraged to integrate multiple 

sources of information, which can be useful for assessment purposes since cross-informant 

reports are often relied upon for identifying concerns in children and adolescents. Tools 

such as nomograms that take into account more data (i.e., multiple informant reports) and 

context-specific information (i.e., setting-specific base rates) to inform diagnostics have the 

potential to contribute in a meaningful way to our understanding of how to more accurately 

identify at-risk students.

Third, in comparing these two screeners, it is important to note that the SDQ is free and 

publicly available and the BASC-2-BESS is not. Given that this study did not identify 

any incremental utility of the BASC-2-BESS over the SDQ, this price differential may 

be a consideration for those choosing which screener to use. Because cost may be a 
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barrier to using screening tools for some schools, research on the comparative utility of the 

SDQ with other publicly available measures could further inform school decision making. 

A developing list of cost-free measures can be found at https://en.wikiversity.org/wiki/

Evidence-based_assessment/Which_Questionnaire_Should_I_Use%3f. In addition, since the 

data collection for this study, several additional social, emotional, and behavioral screening 

tools with adequate psychometric properties have been developed, including the Social, 

Academic, and Emotional Behavior Risk Screener (SAEBRS; Kilgus et al., 2016) and the 

Social Skills Improvement System Social and Emotional Learning Brief Scales–Student 

Form (SSIS SELb-S; Anthony et al., 2021). A newer version of the BASC-BESS was also 

published in 2015 (midway through the completion of this study). Items on the BASC-3-

BESS are similar to those on the BASC-2-BESS, and there is currently no published 

evidence to suggest that the two versions are not comparable in terms of prediction (Kettler, 

et al., 2017). However, testing the comparative utility of each of these newer measures in 

the prediction of mental disorders could offer additional information on the relative validity 

of available screeners. Similarly, various cut-off scores and algorithms that include SDQ 

symptom and impact scores from teacher and/or parent report for identifying risk status 

(e.g., Goodman et al., 2004; Nielsen et al., 2019), could be examined to determine if these 

methods improve the predictive utility of the SDQ scores and/or help school personnel make 

decisions about identification and referral rates.

Additionally, when selecting a mental health screening measure, it is important to choose 

a culturally-relevant tool that has been validated and normed on a sample similar to the 

district’s student population. The SDQ is available in over 75 languages and is one of 

the mostly widely-used mental health measures in the world with many published works 

originating from countries outside the U.S. (https://sdqinfo.org). Thus, especially when 

working with diverse student populations, this may be an important consideration for which 

screener to use.

Lastly, we acknowledge that obtaining teacher report is aligned with evidence-based 

assessment procedures for most childhood behavioral and emotional problems (Youngstrom 

et al., 2020). Thus, it may be beneficial for school personnel, primary care physicians, and 

mental health care providers to seek out teacher-based ratings, as they can offer critical 

information about child symptoms and functioning. If educators or providers have access to 

BASC-2-BESS or SDQ scores for elementary or middle school students, this study suggests 

that the scores may offer information about the child’s risk for externalizing problems that 

could add information to parent report, though it is important to remember that rating scale 

data from any informant simply represents one piece of the diagnostic picture (Youngstrom 

et al., 2020).

Limitations

This study was subject to a number of limitations. First, although the DSM-5 was 

published in 2013, this study relied on DSM-IV-based case definitions and may not reflect 

epidemiological patterns for the more recent diagnostic criteria. However, the criteria for 

disorders considered for this study were comparable in the latest version of the DSM-5 

(APA, 2013). Second, the case definitions for each disorder were based primarily on 
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parent responses to a structured interview and may not match diagnoses given by clinical 

judgement nor have they been compared against medical records. The study case definition 

for ADHD also included criteria based on data collected in the screener, potentially affecting 

the independence of the screener to predict disorder status. Relatedly, the diagnostic 

interview may not identify children with a mental disorder who are adequately treated. 

Third, because time elapsed between when the teacher screener was administered and when 

the parent diagnostic interview was completed, the student’s symptoms and impairment may 

have changed over this interval (e.g., if the student received school- or community-based 

mental health treatment during this time). Further, changes in symptoms and impairment 

over time (with or without treatment) might have occurred more frequently for internalizing 

disorders than externalizing disorders given the episodic nature of some internalizing 

disorders (e.g., depression) versus the chronicity of externalizing disorders (e.g., ADHD; 

American Psychiatric Association, 2013). This might account, in part, for differences in 

prediction of the disorder categories. Fourth, the response rates for Stage 2 were relatively 

low, which may have resulted in some participation bias. Fifth, we acknowledge that the 

primary purpose of a universal screener is to identify students at risk who may benefit from 

services (rather than the prediction of a mental health disorder). Nonetheless, it is important 

to understand the utility of these measures in predicting disorder presence, as it is important 

to understand the utility of these measures to predict a variety of key youth outcomes. 

Finally, the data in this analysis were treated as a convenience sample and the results 

may not be generalizable to other populations with different demographic characteristics. 

Relatedly, this study focused on the psychometrics of the BASC-2-BESS and SDQ for the 

overall study population and by child sex and school level. It will be important for future 

work to delve into other characteristics that may exhibit differential levels of predictive 

utility, such as by race and ethnicity.

Conclusions

In this study we examined comparative utility of the teacher versions of the BASC-2-

BESS and SDQ screening tools in identifying parent-reported mental health problems in 

elementary and secondary school students in the United States. Results suggest that teacher 

versions of the BASC-2-BESS and SDQ have modest utility in identifying children meeting 

criteria for a mental disorder based on parent report. AUCs representing the prediction of 

any externalizing disorder were higher than the AUCs predicting any internalizing disorder 

and higher for elementary school students than secondary school students. Low scores 

on either measure have utility in ruling out the likelihood of any disorder. Findings have 

implications for the utility of effective universal screening tools. If interpreted cautiously and 

used as a part of a larger process to identify children with mental disorders, teacher report 

can have benefits for maximizing the potential of improving student outcomes (Eklund et al., 

2009). Studies like this one can help improve the identification of at-risk students in need 

of school-based services by informing the selection of measures used for implementation of 

school-based mental health screening.
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Figure 1: 
Flow chart showing how the study population was derived by site

CO: Colorado; FL: Florida; OH: Ohio; SC: South Carolina
† Population in participating schools; not all schools in the CO or FL districts participated in 

the PLAY-MH study
‡ The Colorado site sampled students in participating schools for Stage 1 screening; all 

students in participating schools in other sites were generally eligible for Stage 1 (see 

Danielson, et al., 2021 for details).
§ Colorado site collected the SDQ on only a subset of students in Stage 1; students with only 

BASC-2-BESS data were excluded from these analyses.
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Figure 2. 
ROC curves showing BASC-2-BESS and SDQ total scores predicting any disorder, any 

internalizing disorder, and any externalizing disorder on the DISC, Project to Learn About 

Youth-Mental Health.

ROC=Receiver Operating Characteristic; BASC-2-BESS = Behavior Assessment System for 

Children-2 Behavioral and Emotional Screening System; SDQ = Strengths and Difficulties 

Questionnaire
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