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Abstract

Background: It is critical to promptly identify and monitor mood and anxiety symptoms in 

young people with SUD. The primary aim of this study was to conduct a psychometric validation 

of the Patient Health Questionnaire (PHQ-9) and Generalized Anxiety Disorder scale (GAD-7) for 

depression and anxiety screening in young people seeking outpatient treatment for SUD. Our 

secondary aim was to compare the performance of the PHQ-9 and GAD-7 to their briefer two-item 

versions (PHQ-2 and GAD-2) in terms of detecting probable mood and anxiety disorders.

Method: Data were extracted from the electronic health records of patients (ages 14 to 26) who 

received a diagnostic evaluation following clinical implementation of the PHQ-9 and GAD-7 at a 

hospital-based outpatient SUD treatment program (N=121, average age 19.1 ± 3.1 years).

Results: The PHQ-9 and GAD-7 showed excellent internal consistency. A PHQ-9 cut score of 7 

or 8 (PHQ-2 cut score: 2) and GAD-7 cut score of 6 (GAD-2 cut score: 2) had the best balance of 
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sensitivity, specificity, and positive and negative predictive power in these data. These measures 

also showed good convergent and acceptable discriminant validity.

Limitations: The sample was predominantly White and non-Hispanic, and a validated 

(semi-)structured diagnostic interview was not used to establish mood and anxiety disorder 

diagnoses.

Conclusions: Results suggest the PHQ-9 and GAD-7 are reliable and potentially clinically 

useful screening tools for depression and anxiety in young people with SUD, and that the two-item 

versions may have similar clinical utility as the full measures.
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Substance use disorders (SUD) peak in prevalence in young adults ages 18 to 25 years, with 

recent twelve-month prevalence rates ranging from 15% (Substance Abuse and Mental 

Health Services Administration, 2019) to 44% (Arterberry et al., 2019) in this age group. 

Both young adults and adolescents with SUD commonly have co-occurring psychiatric 

conditions (Chan et al., 2008; Couwenbergh et al., 2006; Kandel et al., 1997), often mood 

and anxiety disorders (Armstrong & Costello, 2002; Grella et al., 2001; Lai et al., 2015; 

Lubman et al., 2007). Co-occurring mood and anxiety disorders in individuals with SUD are 

associated with more substance-related problems (e.g., Lubman et al., 2007), greater 

treatment attrition (e.g., Krawczyk et al., 2017), and poorer treatment outcomes (e.g., Boden 

& Moos, 2009). Adolescents and young adults with SUD and mood and anxiety disorders 

are also at increased risk for adverse and lethal sequelae of both conditions including 

overdose and suicide (Kelly et al., 2004; Lyons et al., 2019; Yule et al., 2018). Thus, there is 

a need for prompt, reliable identification of depressive and anxiety symptoms within young 

people with SUDs to inform assessment and treatment planning.

The 9-item Patient Health Questionnaire (PHQ-9; Kroenke et al., 2001) and the 7-item 

Generalized Anxiety Disorder scale (GAD-7; Spitzer et al., 2006) are brief, widely-used 

self-report screening tools for depression and anxiety (Dear et al., 2011; Titov et al., 2011; 

Toussaint et al., 2020; Zimmerman, 2019). Both measures were initially developed and 

validated in adult primary care, and have since been extended to general samples of 

adolescents (Allgaier et al., 2012a; Richardson et al., 2010; Tiirikainen et al., 2019) and 

young adults (Keum et al., 2018; Parkerson et al., 2015), as well as adults in psychiatric 

(e.g., Beard et al., 2016; Beard & Björgvinsson, 2014; Johnson et al., 2019; Kertz et al., 

2013; Kung et al., 2013; Rutter & Brown, 2017) and addiction treatment settings (e.g., 

Delgadillo et al., 2011, 2012; Dum et al., 2008; Hepner et al., 2009). Across samples and 

settings, the PHQ-9 and GAD-7 have shown robust internal consistency (α ≈ 0.82–0.90 for 

the PHQ-9 and α ≈ 0.85–0.92 for the GAD-7), as well as convergent validity with other self-

report measures of depression and anxiety (Beard & Björgvinsson, 2014b; Dum et al., 

2008b).

Recommended cut scores for the PHQ-9 and GAD-7 (indicating a probable diagnosis of 

major depressive disorder [MDD] or anxiety disorder, respectively) vary across the 
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literature. Whereas a cut score of ≥10 on the PHQ-9 is the most widely implemented cut 

point for depression screening in medical settings (Kroenke et al., 2001; Gilbody et al., 

2007), other suggested cut scores on the PHQ-9 have ranged from ≥ 8 in adolescents 

(Allgaier et al., 2012b) to ≥ 12 (Delgadillo et al., 2011b) and ≥ 16 (Levitt et al., 2021) for 

adults in outpatient and inpatient SUD treatment, respectively. Likewise, whereas the 

original GAD-7 validation study indicated a cut score of ≥ 10 (Spitzer et al., 2006b), other 

research proposes using ≥ 9 for adults in SUD treatment (Delgadillo et al., 2012b; Levitt et 

al., 2021), and results have been inconclusive for adults in psychiatric treatment (Kertz et al., 

2013b; Rutter & Brown, 2017b).

There has also been recent interest in briefer versions of these measures – namely, the 

PHQ-2 (comprising the first two items of the PHQ-9; Kroenke et al., 2003) and the GAD-2 

(first two items of the GAD-7; Kroenke et al., 2007) – either as standalone screening tools or 

to identify patients (based on a cut score of typically 2 or 3; e.g., Levis et al., 202) to 

administer the full measure in a two-step screening process (Levis et al., 2020; Staples et al., 

2019). Indeed, a recent meta-analysis suggests that the PHQ-2 followed by the PHQ-9 may 

be the optimal approach, as it has higher sensitivity or specificity than the PHQ-2 alone, and 

reduces the number of patients needing to complete the full PHQ-9 (Levis et al., 2020). 

Regarding anxiety screening, a previous meta-analysis indicated that both the GAD-2 and 

GAD-7 had acceptable properties for screening for heterogeneous anxiety disorders 

(Plummer et al., 2016).

Despite the body of literature on the psychometric properties of the PHQ and GAD scales, 

no research to date has focused on adolescents or young adults with SUD. It is important to 

establish that these widely used tools are valid, reliable, and clinically useful screening tools 

in this specific and unique patient population. For one, measurement invariance has been 

observed for psychological measures used across in different populations and settings (e.g., 

Bach et al., 2018; Meredith, 1993), thus impacting clinical interpretation and utility. Indeed, 

the psychometric performance and clinical utility of screening measures for depression and 

anxiety have been shown to vary across age groups (Balsis & Cully, 2008; Morin et al., 

1999; Trainor et al., 2013). Converging evidence also indicates that depression and anxiety 

may have different presentations in, for example, adolescent versus adult populations (e.g., 

Dickstein, 2011; Rice et al., 2019), further underscoring the value of explicitly testing these 

screening measures for depression and anxiety screening in younger people with SUD (e.g., 

Stockings et al., 2015).

The current study aims to address this gap using electronic health record (EHR) data from 

intake evaluations at an urban hospital-based outpatient SUD treatment program for “young 

people” (here defined as ages 14 to 26, the age range served by the treatment program and 

thus including adolescents and young adults) after clinical implementation of the PHQ-9 and 

GAD-7 in 2018. To accomplish an overview of the validity, reliability, and clinical utility of 

these screening tools, we analyzed the internal consistency, classification accuracy, and 

convergent and discriminant validity of the PHQ-9 and GAD-7. We also compared the 

classification accuracy and convergent and discriminant validity of the PHQ-9 and GAD-7 to 

their briefer, and thus potentially easier to implement in routine SUD care, two-item 

versions.
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Method

Participants

The sample included young people aged 14 to 26 years who underwent an intake evaluation 

(and as part of this completed the PHQ-9 and GAD-7) between January and September 2018 

at an outpatient SUD treatment program for young people at an urban academic medical 

center in the Northeastern United States.

Measures

PHQ-9/2.—The 9-item PHQ-9 assesses the frequency of depressive symptoms in the past 

two weeks (Kroenke et al., 2001a). Items are rated on a Likert scale from 0 (not at all) to 3 

(nearly every day) and summed for a composite score ranging from 0 to 27. The PHQ-2 

consists of the first two items of the PHQ-9 (depressed mood and anhedonia), with total 

scores ranging from 0 to 6.

BDI-II.—The Beck Depression Inventory-II (BDI-II) is a 21-item self-report measure of 

depressive symptoms in the past two weeks (Beck et al., 1996). Patients respond to items on 

a Likert scale from 0 to 3, with total scores ranging from 0 to 63.

GAD-7/2.—The GAD-7 scale includes seven items that assess the frequency of generalized 

anxiety disorder (GAD) symptoms in the past two weeks (Spitzer et al., 2006a). Participants 

rate items on the same Likert scale as the PHQ-9/2 from 0 to 3, yielding a total score ranging 

from 0 to 21. The GAD-2 comprises the first two items of the GAD-7 (nervousness and 

uncontrollable worry), summed for a total score ranging from 0 to 6.

STAI.—The State-Trait Anxiety Inventory (STAI; Spielberger, 1983) measures anxiety 

symptoms via two 20-item subscales: the STAI-State (STAI-S) and STAI-Trait (STAI-T). 

Response choices are on a Likert scale from 1 (not at all/almost never) to 4 (very much so/

almost always), yielding a total score of 20 to 80 per subscale.

TAS.—The Trait Anger Scale (TAS) is a 10-item subscale of the State-Trait Anger 

Expression Inventory (STAXI-2; Spielberger, 1988, 1999) that evaluates overall proneness to 

feeling and reacting to anger. Items are rated on a Likert scale ranging from 1 (almost never) 

to 4 (almost always) for a composite score range of 10 to 40.

LDQ.—The 10-item Leeds Dependence Questionnaire (LDQ; Raistrick et al., 1994) 

measures psychological symptoms of substance dependence. Patients rate how frequently 

they experienced symptoms in the past week, using a Likert scale from 0 (never) to 3 (nearly 

always). Total scores thus range from 0 to 30, with higher values indicating greater 

dependence severity.

Mood and anxiety disorders.—Presence versus absence of current and lifetime 

Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5; American 

Psychiatric Association, 2013) non-substance induced unipolar depressive, bipolar, and 

anxiety disorders (i.e., GAD, social anxiety, panic disorder, specific phobias, post-traumatic 
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stress disorder (PTSD), obsessive-compulsive and related disorders) was extracted from the 

intake evaluation note.

Procedures

Evaluation.—Participants completed a self-report questionnaire battery on paper followed 

by a standardized biopsychosocial evaluation with a MA- or PhD-level provider with 

advanced training in addiction care. Providers had access to the self-report questionnaire 

data prior to conducting the evaluation, during which they used a structured note template in 

the EHR that included DSM-5 criteria for lifetime and current SUD and other psychiatric 

diagnoses. Evaluations were reviewed in multidisciplinary rounds with doctoral (PhD and 

MD) providers with formal advanced training in child and addiction psychiatry. Self-report 

questionnaire data were ultimately scanned into the EHR by administrative staff.

Data extraction.—Data were collected through a systematic, retrospective chart review 

study (with a waiver of informed consent) that was approved by the institutional human 

subjects committee. Clinic staff provided a medical record number and date of intake 

evaluation for each new patient who initiated care between January and September 2018. 

Eligible records (i.e., those with item-level PHQ-9 or GAD-7 data) were assigned a study ID 

in a password-protected file, and clinical information was recorded in a deidentified 

REDCap database hosted by Partners HealthCare (Harris et al., 2009). Study staff followed a 

standard operating procedure to code the following information from the intake evaluation: 

demographic characteristics, diagnoses, and self-report questionnaire data. If these variables 

were not included or clearly identified in the initial visit record, study staff consulted data 

from all clinic encounters within 30 days of the initial visit to clarify such information. Two 

BA- or MA-level study staff members (KLL and LRT) extracted diagnostic and behavioral 

data from the clinical assessment; all ambiguous cases or disagreements were reviewed and 

resolved by co-lead author and licensed clinical psychologist KHB.

Statistical Analysis

First, we compared total questionnaire scores as a function of age, gender, race, and 

ethnicity, and calculated internal consistencies (both alpha and omega; Dunn et al., 2014; 

McDonald, 1999) of the PHQ-9 and GAD-7. Second, to investigate the degree to which the 

PHQ-9 and PHQ-2 discriminated between individuals with and without a mood disorder 

diagnosis, we computed Hedge’s g effect size estimates of differences in means for patients 

with/without current (and then lifetime) unipolar or bipolar depression.1 For the GAD-7 and 

GAD-2, the same analysis was conducted for current and lifetime anxiety disorder 

diagnosis.

Third, to assess classification accuracy, we generated receiver operating characteristics 

(ROC) curves with PHQ-9, PHQ-2, GAD-7, and GAD-2 score as the continuous variable 

and the presence versus absence of a current mood or anxiety disorder as the categorical 

1Whether patients with bipolar disorder (n = 15) were currently (or most recently) in a depressed, manic, or mixed episode at the time 
of the intake evaluation (which we expect to impact PHQ scores) was not consistently documented in the EHR. Thus, though our 
primary analyses collapsed across current unipolar and bipolar disorders, we also re-ran the diagnostic analyses excluding patients 
with current bipolar disorder (see footnotes in Results).
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outcome. A ROC curve is a plot of the true positive rate (sensitivity) against the false 

positive rate (1 – specificity) for different possible cut points. Thus, ROC curves offered 

visual representations of the trade-off between sensitivity and specificity of cut scores when 

using the questionnaire as a diagnostic measure. Chi-square tests, sensitivity (e.g., 

percentage of those who were diagnosed with a mood disorder correctly identified by the 

PHQ as depressed), and specificity (e.g., percentage of those who were not diagnosed with a 

mood disorder correctly identified by the PHQ as nondepressed) were used to determine the 

percentage of patients correctly classified. Estimates of positive predictive power (PPP; e.g., 

percentage of those classified by the PHQ as depressed who were actually diagnosed with a 

mood disorder) and negative predictive power (NPP; e.g., percentage of those classified by 

the PHQ as nondepressed who were not diagnosed with depression) at each potential cut 

score were calculated. Given that PPP and NPP are affected by the prevalence of individuals 

classified as depressed or anxious, the base rates of those classified by the PHQ-9/2 as 

depressed and the GAD-7/2 as anxious at each cut score were determined to facilitate 

interpretation of these values. Kappa coefficients indicating agreement between the 

questionnaire score and diagnostic classification after correcting for chance (Cohen, 1960) 

were computed to provide further indication of diagnostic utility after correcting for base 

rates. These various indices were used to select an appropriate cut score on the PHQ-9/2 for 

identifying patients with a probable current mood disorder and the GAD-7/2 for those with 

probable current anxiety.

Last, to investigate convergent and discriminant validity, correlations between the PHQ-9/2 

and GAD-7/2 and other well-established measures of depression (BDI-II), anxiety (STAI-

T/S), anger (TAS), and substance dependence (LDQ) were computed. The magnitudes of 

correlations were interpreted in accordance with commonly used benchmarks suggested by 

Cohen (1988); effect sizes between .10 and .30 were considered small; between .30 and .50 

were considered medium, and .50 or above were considered large. Large positive 

correlations of the PHQ/2) with the BDI-II and the GAD-7/2) with the STAI-T/S were 

interpreted as evidence for convergent validity, whereas correlations with the TAS and LDQ 

of small to moderate magnitudes were considered supportive of discriminant validity. A two-

tailed p value of < 0.05 was considered statistically significant for all tests. All statistical 

analyses were conducted using the Statistical Package for Social Science (SPSS) version 

24.0 (IBM Corp, 2016).

Results

Sample Demographics

The mean age of the sample (N = 121) was 19.6 years (SD = 3.1) (see Table 1). The sample 

identified as 68.6% male (including .01% transgender male) and 31.4% female. The sample 

primarily identified as White (75.2%), followed by 5.8% Asian, 2.5% Black/African 

American, and 4.1% more than one race; information about race was unavailable for 12.4% 

of the sample. Regarding ethnicity, 82.6% identified as not Hispanic or Latino, 9.1% 

identified as Hispanic or Latino; information about ethnicity was not available for 8.3% of 

the sample.
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The mean number of SUD diagnoses was 1.44 (SD = 0.97, range 0–5). The most common 

SUD was cannabis use disorder (63.6%), followed by alcohol use disorder (32.2%), opioid 

use disorder (17.4%), stimulant use disorder (13.2%), sedative, hypnotic, or anxiolytic use 

disorder (11.6%), and inhalant use disorder (0.8%). Almost half (46.3%) of the sample met 

criteria for current unipolar depressive disorder (71.9% lifetime) and 12.4% for bipolar 

disorder (20.7% lifetime). Just over half (51.2%) met criteria for a current anxiety disorder 

(74.4% lifetime).

PHQ-9 and GAD-7 Scores and Internal Consistency

There was very little missing item-level data (0.6% for the PHQ-9 and 0.2% for the GAD-7). 

The mean PHQ-9 and GAD-7 scores (N = 121) were 10.6 (SD = 7.9, range = 0 to 27) and 

8.5 (SD = 6.6, range = 0 to 21). The mean PHQ-2 and GAD-2 scores were 2.6 (SD = 2.2, 

range = 0 to 6) and 2.7 (SD = 2.1, range = 0 to 6). See Supplemental Material for descriptive 

statistics and response frequencies for individual items (Table S1). Females scored higher 

than males on the PHQ-9 (M = 13.5, SD = 8.6 versus M = 9.2, SD = 7.2; t(119) = −2.66, p 
< .05), GAD-7 (M = 10.4, SD = 7.0 versus M = 7.6, SD = 6.2; t(119) = −2.22, p < .05), and 

GAD-2 (M = 3.3, SD = 2.3 versus M = 2.5, SD = 2.0; t(119) = −2.04, p < .05). GAD-7/2 

scores also differed by age, in that older age was correlated with higher scores (r = .21, p 
< .05 and r = .22, p < .05). Although there was an overall effect of race on PHQ-2 scores 

(F(4, 115) = 2.6, p < .05), no significant between-group differences were observed in post-hoc 

tests. Hispanic patients (n = 10) scored higher on the PHQ-2 than non-Hispanic patients (M 

= 4.3, SD = 1.8 versus M = 2.5, SD = 2.2; t(108) = −2.60, p < .05). Cronbach’s alphas for the 

nine PHQ-9 and seven GAD-7 items were .92 and .93, and coefficient omegas were also .92 

(95% CI: .89, .94) and .93 (95% CI: .91, .95), indicating excellent internal consistency.

Effects of Mood and Anxiety Disorder Diagnoses

Patients with a current mood disorder had higher PHQ-9 and PHQ-2 scores than those 

without (Hedge’s g = 0.97 and 1.06) (see Table 2). Patients with a lifetime mood disorder 

also had higher PHQ-9 and PHQ-2 scores than those without (Hedge’s g = 1.03 and 0.86).2 

Patients with a current anxiety disorder had higher GAD-7 and GAD-2 scores than those 

without (Hedge’s g = 0.97 and 0.99). Patients with a lifetime anxiety disorder also had 

higher GAD-7 and GAD-2 scores than those without (Hedge’s g = 1.06 and 1.13). The 

magnitudes of these effect sizes indicate that the presence of a mood disorder was strongly 

associated with PHQ-9/2 scores, and the presence of an anxiety disorder strongly associated 

with GAD-7/2 scores.

Sensitivity, Specificity, PPP, NPP, Agreement, and Correct Classification

ROC curves with PHQ-9 and PHQ-2 scores and presence versus absence of current mood 

disorder are shown in Figure 1. The chi-square, sensitivity and specificity, PPP and NPP, 

base rates, kappa coefficients, and percentages of patients correctly classified are presented 

in Table 3. Cut scores of ≥ 7 or ≥ 8 on the PHQ-9 correctly classified 71% of the sample and 

evidenced the most favorable balances of sensitivity and specificity (≥ 7: .77 and .62; ≥ 

2As a sensitivity analysis, we also excluded those patients with current bipolar disorder (n = 15) and the interpretability of results (i.e., 
large effect sizes) did not change.
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8: .74 and .66) and PPP and NPP (≥ 7: .74 and .66; ≥ 8: .75 and .65) in these data. These cut 

scores also had the highest rates of agreement between clinical mood disorder diagnosis and 

PHQ-9 classification (κ =.39 and .40). Of note, a PHQ-9 cut score of ≥ 6 also correctly 

classified 71% of patients, but when we excluded patientsn with current bipolar disorder, ≥ 7 

or ≥ 8 clearly outperformed ≥ 6.3 A cut score of ≥ 2 on the PHQ-2 successfully classified 

74% of the sample, evidenced the most favorable balance of sensitivity (80%) and 

specificity (65%), and PPP (77%) and NPP (70%), and showed the highest agreement 

between mood disorder diagnosis and PHQ-2 classification (κ =.46).4

ROC curves with GAD-7 and GAD-2 scores and presence versus absence of current anxiety 

disorder are presented in Figure 1, and chi-square, sensitivity and specificity, PPP and NPP, 

base rates, kappa coefficients, and percentages of patients correctly classified in Table 4. A 

GAD-7 cut score of ≥ 6 was optimal as it successfully classified 73% of patients, evidenced 

the most favorable balance of sensitivity (81%) and specificity (64%), and PPP (70%) and 

NPP (76%), and showed the highest agreement between anxiety disorder diagnosis and 

GAD-7 classification (κ=.45). A GAD-2 cut score of ≥ 2 successfully classified 74% of the 

sample, evidenced the most favorable balance of both sensitivity (87%) and specificity 

(60%), and PPP (70%) and NPP (81%), and showed the highest agreement between anxiety 

disorder diagnosis and GAD-2 classification (κ=.48).

Convergent and Discriminant Validity

Associations between the PHQ-9 and PHQ-2 and other measures are displayed in Table 5. 

The PHQ-9 demonstrated convergent validity with the BDI-II (large, statistically significant 

correlation of .88). The PHQ-9 also evidenced positive, significant correlations of moderate 

to large magnitudes with the TAS and LDQ scores (.35 and .56). The PHQ-2 showed 

convergent validity with the BDI-II (large, significant correlation of .78), and positive, 

significant correlations of small to medium magnitudes with the TAS and LDQ scores (.21 

and .49). There was also evidence of convergent validity of the GAD-7 with the STAI-S and 

STAI-T (large, significant correlations of .72 and .77). The GAD-7 also had positive, 

significant correlations with the TAS and LDQ (.52 and .58). The GAD-2 demonstrated 

convergent validity with the STAI-S and STAI-T scores (large, significant correlations of .63 

and .70). Additionally, the GAD-2 evidenced positive, significant correlations of moderate to 

large magnitudes with the TAS and LDQ (.45 and .53).

Discussion

Results suggest that the PHQ-9 and GAD-7 are valid, reliable, and potentially clinically 

useful screening tools for depression and anxiety in young people with SUD. The briefer 

two-item versions performed similarly in terms of identifying patients with probable mood 

or anxiety disorders. The high rate of mood and anxiety disorders in this sample highlights 

3When excluding bipolar patients (n = 15) in a sensitivity analysis: a PHQ-9 cut-score of ≥ 7 had sensitivity = .80, specificity = .62, 
PPP = .70, NPP = .74, and κ = .42, and ≥ 8 had sensitivity = .76, specificity = .66, PPP = .71, NPP = .72, and κ = .43. Both ≥ 7 and ≥ 8 
correctly classified 71% of the sample.
4When excluding bipolar patients (n = 15), in a sensitivity analysis, a PHQ-2 cut-score of ≥ 2 was optimal: sensitivity = .80, 
specificity = .65, PPP = .72, NPP = .74, κ = .46, and 73% correctly classified.
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the importance of assessing and monitoring depressive and anxiety symptoms in young 

people with SUD.

Regarding clinical utility as screening measures, cut-scores of 7 or 8 for the PHQ-9, 6 for the 

GAD-7, and 2 for the PHQ-2 and GAD-2 appeared optimal in these data for identifying 

probable mood or anxiety disorders in this population. There is substantial variability across 

the literature in terms of recommended cut scores for the PHQ-9 (e.g., Moriarty et al., 2015), 

with one meta-analysis showing no significant differences for scores from 8 to 11 across 

clinical settings (Manea et al., 2012), and for the GAD-7, one meta-analysis recommending 

a cutoff of 8 or 9 for screening adult patients (Plummer et al., 2016). Thus, we found 

evidence of slightly lower PHQ-9 and GAD-7 cut scores in young people with SUD.

Overall, accuracy of the PHQ-9 (e.g., sensitivity and specificity of .77 and .62 for the 

optimal cut-score) and GAD-7 (e.g., .81 and .64) for mood and anxiety disorder screening 

were lower than would be ideal and relative to other recent work. For example, the Manea et 

al. (2012) PHQ-9 meta-analysis reported pooled sensitivity and specificity estimates 

from .83 to .89 and .73 to .89 (for cut scores 7 to 11) for detecting major depressive disorder 

across different clinical settings, and Plummer et al. (2016) found pooled sensitivity and 

specificity estimates of .83 and .84 for their recommended GAD-7 cut score of 8. Our results 

suggest that about 23% of patients with depression and 20% with anxiety will be missed 

when using the PHQ-9 and GAD-7 to screen young people with SUD. Thus, providers 

working with this high-risk population are cautioned against assuming a “low” PHQ-9 or 

GAD-7 score means no additional assessment is needed and should consider inquiring 

verbally about depression and anxiety if time permits. It is also noteworthy that sensitivity 

was consistently higher than specificity for candidate PHQ-9 and GAD-7 cut scores. Given 

the purpose of mood and anxiety disorder screening, prioritizing sensitivity over specificity 

(i.e., reducing the number of false negatives versus false positives) may not be inherently 

problematic, as the benefit of identifying more patients with depression or anxiety (and thus 

potentially changing the course of mental illness, especially for young people) may 

outweigh the additional time burden associated with following up on false positives.

The PHQ-2 and GAD-2 had similar (and based on absolute values, even slightly better) 

performance in terms of detecting probable mood and anxiety disorders than the 9-item and 

7-item versions. These findings are in line with previous work indicating that both the 

GAD-2 and the GAD-7 have acceptable properties for anxiety disorder screening (e.g., 

Plummer et al., 2016), but less consistent with a recent large meta-analysis showing 

significantly lower specificity or sensitivity (depending on the cut-score) for the PHQ-2 

versus the PHQ-9 alone (Levis et al., 2020). Given the obvious advantages of using 

screening tools that are as brief as possible, future research that replicates these findings 

among young people with SUD would be valuable. Given that young people with SUD are 

at particularly high risk for suicidal behavior (Yule et al., 2018), using the PHQ-9 (that 

contains suicidal/self-injury ideation item) may alert providers from the outset to clinically 

meaningful information about suicidal thoughts, and thus be worth the additional time 

investment of a longer screening tool.
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The PHQ-9, PHQ-2, GAD-7, and GAD-2 all demonstrated strong convergent validity. Only 

the PHQ-2, however, met our a priori definition of discriminant validity. That said, it is not 

unexpected that depressive and anxiety symptoms would track with anger (e.g., Cassiello-

Robbins & Barlow, 2016) and substance dependence (e.g., Conner et al., 2009; Lai et al., 

2015), and the magnitudes of these correlations were consistently smaller than those with 

measures of depression and anxiety. Future research that incorporates measures of constructs 

less strongly linked to depression and anxiety (e.g., personality traits such as openness and 

agreeableness) (e.g., Kotov et al., 2010) may be optimally relevant to establishing 

discriminant validity.

Results from this study must be considered in light of its limitations. The sample was 

predominantly White and non-Hispanic; whether findings on the psychometric properties of 

these measures extend to young people with SUD from minority groups is unclear. Second, 

the diagnostic information used in this study was from routine clinical evaluations, not a 

“gold-standard” structured or semi-structured diagnostic interview. Classification accuracy 

might have been increased with use of a validated or structured interview as the reference 

standard (versus clinical interviewing); indeed, results from a recent meta-analysis indicate 

that the type of clinical interview used to diagnose disorders impacts classification accuracy 

for the PHQ-2 (Levis et al., 2020). Third, the relatively small sample size and ordinal (and in 

some cases, not normally distributed) item-level PHQ-9 and GAD-7 data rendered us unable 

to conduct adequately powered factor analyses to examine the latent structure of these 

scales. Given controversy about whether for example the PHQ-9 has a single- or two-factor 

structure (e.g., (Boothroyd et al., 2019), future studies on these measures in young people 

with SUD should evaluate this. Fourth, the small number of patients aged 17 or younger (n = 

38) in this sample rendered us unable to formally test for measurement invariance between 

adolescents (under 18) and for example young adults (ages 18 to 25), which may be an 

important step for future research especially it is perhaps more typical for clinics to either 

serve patients under 18 or ages 18+. Last, and as noted earlier, the assessment of 

discriminant validity was limited.

In summary, our findings indicate the PHQ-9 and GAD-7 are valid, reliable, and potentially 

clinically useful screening tools for depression and anxiety in young people with SUDs. The 

briefer PHQ-2 and GAD-2 also appear to discriminate just as well between patients with and 

without mood and anxiety disorders. Providers and settings that treat young people with 

SUD may consider using these brief, relatively low-burden tools to screen for depression and 

anxiety. Several key directions for future research remain, such as examining the sensitivity 

to change of these measures for monitoring progress of dually diagnosed young people over 

time (e.g., Zimmerman, 2019) and the performance and effectiveness of step-wise combined 

screening approaches (e.g., Levis et al., 2020) in this unique, high-risk population.
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Highlights

• Depression and anxiety screening in young people with substance use is 

critical

• PHQ-9/2 and GAD-7/2 had good convergent and acceptable discriminant 

validity

• Classification accuracy was similar across brief (two-item) and full measures

• The two-item versions may have comparable clinical utility to the full 

measures

Bentley et al. Page 16

J Affect Disord. Author manuscript; available in PMC 2022 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Receiver operating characteristic (ROC) curves for (a) PHQ-9 and (b) PHQ-2 scores to 

predict presence of current mood disorder; (c) GAD-7 and (d) GAD-2 scores to predict 

presence of current anxiety disorder.
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Table 1.

Demographic and Diagnostic Information

n % Mean (SD)

Age -- -- 19.6 (3.1)

Gender --

 Female 38 31.4% --

 Male 83 68.6% --

Race --

 White/Caucasian 91 75.2% --

 Asian 7 5.8% --

 Black/African American 3 2.5% --

 More than one race 5 4.1% --

Ethnicity --

 Non-Hispanic 100 82.6% --

 Hispanic 11 9.1% --

SUD diagnoses

 Alcohol use disorder 39 32.2% --

 Cannabis use disorder 77 63.6% --

 Opioid use disorder 21 17.4% --

 Stimulant use disorder 16 13.2% --

 Sedative use disorder 14 11.6% --

 Inhalant use disorder 1 0.8% --

Mood and anxiety disorders

 Unipolar depressive disorder 56 46.3% --

 Bipolar disorder 15 12.4% --

 Anxiety disorder 62 51.2% --

Note. SUD = substance use disorder. Only current (not lifetime) diagnoses presented here. SUD and mood and anxiety disorders could be primary 
or secondary, so percentages add to over 100%. Anxiety disorders include GAD, anxiety disorder unspecified, PTSD, social anxiety disorder, panic 
disorder, OCD, adjustment disorder, body dysmorphic disorder, and trichotillomania.
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Table 2.

PHQ-9, PHQ-2, GAD-7, and GAD-2 Scores in those with and without Mood and Anxiety Disorder Diagnoses

PHQ-9

Mean SD Range n Hedge’s g

Current mood disorder
Yes 13.5 7.7 0–27 70

0.97
No 6.5 6.3 0–27 50

Lifetime mood disorder
Yes 12.5 7.8 0–27 90

1.03
No 5.0 5.1 0–18 31

PHQ-2

Current mood disorder
Yes 3.5 2.1 0–6 70

1.06
No 1.4 1.8 0–6 49

Lifetime mood disorder
Yes 3.1 2.2 0–6 90

0.86
No 1.3 1.7 0–6 30

GAD-7

Current anxiety disorder
Yes 11.2 6.2 1–21 62

0.97
No 5.4 5.7 0–21 58

Lifetime anxiety disorder
Yes 10.1 6.3 0–21 90

1.06
No 3.7 4.9 0–19 31

GAD-2

Current anxiety disorder
Yes 3.6 1.9 0–6 62

0.99
No 1.7 1.9 0–6 58

Lifetime anxiety disorder
Yes 3.3 2.0 0–6 90

1.13
No 1.1 1.8 0–6 31

Note. Current and lifetime mood disorder included unipolar and bipolar depression. Anxiety disorder included prototypical anxiety disorders (e.g., 
GAD, panic disorder, social anxiety disorder) and related conditions (e.g., obsessive-compulsive and related disorders, PTSD).
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Table 3.

Diagnostic Utility of the PHQ-9 and PHQ-2

χ2 Sensitivity Specificity PPP NPP Base rate κ % correctly classified

PHQ-9 score

0 -- 1.00 0.00 0.58 -- 1.00 0.00 58

1 2.50 0.96 0.12 0.60 0.67 0.93 0.09 61

2 4.56* 0.94 0.18 0.62 0.69 0.89 0.14 63

3 14.51** 0.94 0.32 0.66 0.80 0.83 0.29 68

4 15.32** 0.91 0.38 0.67 0.76 0.79 0.32 69

5 18.01** 0.86 0.50 0.71 0.71 0.71 0.37 70

6 18.17** 0.81 0.56 0.72 0.68 0.66 0.38 71

7 18.76** 0.77 0.62 0.74 0.66 0.61 0.39 71

8 19.37** 0.74 0.66 0.75 0.65 0.58 0.40 71

9 17.12** 0.64 0.74 0.78 0.60 0.48 0.37 68

10 13.58** 0.60 0.74 0.76 0.57 0.46 0.33 66

11 19.75** 0.59 0.82 0.82 0.59 0.42 0.38 68

12 20.57** 0.57 0.84 0.83 0.58 0.40 0.39 68

13 22.46** 0.54 0.88 0.86 0.58 0.37 0.39 68

14 19.93** 0.51 0.88 0.86 0.56 0.35 0.37 67

15 15.32** 0.46 0.88 0.84 0.54 0.32 0.31 63

16 14.19** 0.41 0.90 0.85 0.52 0.28 0.28 62

17 17.60** 0.40 0.94 0.90 0.53 0.26 0.31 63

18 16.50** 0.39 0.94 0.90 0.52 0.25 0.29 62

19 13.71** 0.31 0.96 0.92 0.50 0.20 0.24 58

20 10.82* 0.27 0.96 0.90 0.48 0.18 0.20 56

21 6.46* 0.20 0.96 0.88 0.46 0.13 0.14 52

22 5.66* 0.19 0.96 0.87 0.46 0.13 0.13 51

23 3.43 0.14 0.96 0.83 0.44 0.10 0.09 48

24 2.75 0.13 0.96 0.82 0.44 0.09 0.08 48

25 0.98 0.09 0.96 0.75 0.43 0.07 0.04 45

26 0.18 0.06 0.96 0.67 0.42 0.05 0.01 43

27 0.79 0.01 0.96 0.33 0.41 0.03 −0.02 41

PHQ-2 score

0 -- 1.00 0.00 0.59 -- 1.00 0.00 59

1 15.85** 0.91 0.39 0.68 0.76 0.79 0.33 70

2 24.95** 0.80 0.65 0.77 0.70 0.61 0.46 74
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χ2 Sensitivity Specificity PPP NPP Base rate κ % correctly classified

3 17.14** 0.59 0.80 0.80 0.57 0.43 0.36 67

4 17.05** 0.49 0.88 0.85 0.54 0.34 0.33 65

5 15.92** 0.41 0.92 0.88 0.52 0.28 0.30 62

6 6.66* 0.27 0.92 0.83 0.47 0.19 0.17 54

Note. PPP = positive predictive power; NPP = negative predictive power; base rate = percentage scoring at or above cut score; κ = agreement 
between PHQ-9 and clinical diagnosis of current mood disorder after corrective for chance.

*
= p < .05.

**
p < .001.
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Table 4.

Diagnostic Utility of the GAD-7 and GAD-2

χ2 Sensitivity Specificity PPP NPP Base rate κ % correctly classified

GAD-7 score

0 -- 1.00 0.00 0.52 -- 1.00 0.00 52

1 10.40* 1.00 0.16 0.56 1.00 0.93 0.16 59

2 10.85** 0.94 0.29 0.59 0.81 0.83 0.23 63

3 16.72** 0.92 0.40 0.62 0.82 0.77 0.32 67

4 22.97** 0.89 0.52 0.66 0.81 0.69 0.41 71

5 21.66** 0.84 0.57 0.68 0.77 0.64 0.41 71

6 24.49** 0.81 0.64 0.70 0.76 0.59 0.45 73

7 22.43** 0.74 0.69 0.72 0.71 0.53 0.43 72

8 22.70** 0.69 0.74 0.74 0.69 0.48 0.43 72

9 16.84** 0.61 0.76 0.73 0.65 0.43 0.37 68

10 12.69** 0.50 0.81 0.74 0.60 0.35 0.31 65

11 13.53** 0.47 0.84 0.76 0.60 0.32 0.31 65

12 12.35** 0.45 0.84 0.76 0.59 0.31 0.29 64

13 14.04** 0.45 0.86 0.78 0.60 0.30 0.31 65

14 14.06** 0.40 0.90 0.81 0.58 0.26 0.29 64

15 8.48* 0.32 0.90 0.77 0.55 0.22 0.21 60

16 7.07* 0.27 0.91 0.77 0.54 0.18 0.18 58

18 4.02* 0.19 0.93 0.75 0.52 0.13 0.12 55

19 3.22 0.18 0.93 0.73 0.51 0.13 0.11 54

20 5.35* 0.16 0.97 0.83 0.52 0.10 0.12 55

21 5.40* 0.13 0.98 0.89 0.51 0.08 0.11 54

GAD-2 score

0 -- 1.00 0.00 0.52 -- 1.00 0.00 52

1 17.00** 0.95 0.34 0.61 0.87 0.81 0.30 66

2 29.33** 0.87 0.60 0.70 0.81 0.64 0.48 74

3 14.89** 0.65 0.71 0.70 0.65 0.48 0.35 68

4 11.53** 0.48 0.81 0.73 0.59 0.34 0.29 64

5 14.06** 0.40 0.90 0.81 0.58 0.26 0.29 64

6 5.64* 0.27 0.90 0.74 0.54 0.19 0.17 58

Note. PPP = positive predictive power; NPP = negative predictive power; base rate = percentage scoring at or above cut score; κ = agreement 
between GAD-7 and clinical diagnosis of current anxiety disorder after corrective for chance.

*
= p < .05.
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**
p < .001.
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Table 5.

Correlations of PHQ-9, PHQ-2, GAD-7, and GAD-2 with Convergent and Discriminant Validity Measures

BDI-II TAS LDQ

PHQ-9 0.88** 0.35** 0.56**

PHQ-2 0.78** 0.21* 0.49**

STAI-S STAI-T TAS LDQ

GAD-7 0.72** 0.77** 0.52** 0.58**

GAD-2 0.63** 0.70** 0.45** 0.53**

Note. BDI-II = Beck Depression Inventory-II, LDQ = Leeds Dependence Questionnaire, STAI-S = State-Trait Anxiety Inventory-State subscale, 
STAI-T = State-Trait Anxiety Inventory-Trait subscale, TAS = Trait Anger Scale

**
p < 0.001.
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