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Abstract

Background: Generalized Anxiety Disorder (GAD) is prevalent among people with HIV and is
associated with adverse health outcomes. This study investigates the suitability of the Generalized
Anxiety Disorder Scale-7 item (GAD-7) screening tool and its 2-item (GAD-2) version for use in
young adults with perinatally-acquired HIV (YAPHIV) and young adults perinatally exposed to
HIV but uninfected (YAPHEU).

Methods: Data come from the 7th follow-up interview (FU7) from a longitudinal study of youth
with PHIV and PHEU, first recruited when 9-16 years. The GAD-7 was administered along with
a diagnostic psychiatric interview (DISC-1V). Receiver Operating Characteristic analysis assessed
accuracy, sensitivity, and specificity of the GAD7 and GAD-2. Subgroup analyses considered HIV
status, ethnicity, and race.

Results: At FU7, participants (n = 204) were ages 20-29; 54% female; and the majority
African-American and/or Latinx. 12% met diagnostic criteria for GAD. Recommended GAD-7
(>10) and GAD-2 (>3) cut-scores showed suboptimal sensitivity (0.52 and 0.48, respectively)
and high specificity (0.91 and 0.90, respectively). Lowering cut-scores (GAD-7 >6 and GAD-2
>2) improved sensitivity (0.76 and 0.80) while sacrificing specificity (0.77 and 0.78). Stratified
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analyses by HIV status revealed similar accuracy in YAPHIV and YAPHEU. Race/ethnicity did
not significantly affect cut-scores.

Discussion: Anxiety disorders are common in YAPHIV, and efficient screening is essential.
While the GAD-7 and GAD-2 show promise, recommended cut-scores may not be optimal.
Lowering cut-scores may enhance sensitivity without losing clinical utility. Further research is
needed to refine cut-scores based on demographic characteristics and in global contexts, ensuring
effective anxiety screening in this population.
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1. Background

Generalized Anxiety Disorder (GAD) is a common mental health disorder in people with
HIV, which has significant implications for their overall well-being and treatment outcomes
[1-3]. GAD, according to Diagnostic and Statistical Manual of Mental Disorders (DSM)
criteria, is characterized by excessive, persistent, and difficult to control fear or worry [4].
12-month GAD prevalence in people with HIV has been estimated to range between 6.5—
20% [5], which is higher than that found for the general population (5.7%) [6]. Among

the general population, GAD has been found to significantly impair health-related quality
of life [7,8], and negatively influence help-seeking behavior, self-care, and interpersonal
functioning [9,10]. In people with HIV, not only does GAD significantly lower quality of
life [11-13], it is also associated with suboptimal antiretroviral (ART) adherence, lower
sustained viral suppression [14] and HIV care retention [1], as well as engagement in
sexual risk behavior [15], thereby increasing the risk for HIV-related morbidity and HIV
transmission. Thus, identifying and effectively treating mental health disorders, such as
GAD, in people with HIV is recognized as a necessary step to ending the HIV epidemic [3].

Young people with HIV are a critical population needing evidence-based treatments

for comorbid HIV and mental disorders, including those with perinatally-acquired HIV
[3,16,17]. In the United States, the vast majority of the approximately 12,000 people with
early-acquired HIV (the vast majority with perinatally-acquired HIV), are entering late
adolescence and young adulthood [18,19], a vulnerable developmental period frequently
accompanied by the onset of GAD [6,20]. Furthermore, most young adults with perinatally-
acquired HIV (YAPHIV) are Black and Latinx and come from communities affected by
poverty, neighborhood violence, substance use, and health care disparities, all of which can
affect health and behavioral outcomes [21-23]. Thus, YAPHIV may be at a higher risk of
experiencing anxiety and other negative behavioral health outcomes [24,25]. Unfortunately,
screening and treatment for GAD in these young people as well as in other age groups
living with HIV has received little attention [26—28]. Young adults perinatally exposed to
HIV but uninfected (YAPHEU) share many sociodemographic characteristics with YAPHIV
[29]. Prior literature has shown YAPHEU to have elevated rates of mental health disorders
including GAD [30,31] while being less likely to receive mental healthcare than YAPHIV
[25].
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The Generalized Anxiety Disorder Scale-7 (GAD-7) [28], is a brief, widely used screening
tool for GAD, which was developed as a response to the recognized paucity of brief,
clinically appropriate screening instruments for anxiety as compared to measures for other
common mental disorders, particularly depression [32]. The GAD-7 comprises seven items
reflecting DSM-defined symptoms for GAD [4]. The GAD-2, an abbreviated version,
consists of the first two items from the GAD-7. The GAD-7 and GAD-2 have both been
widely used in both primary care and population-based studies [33,34]. Previous validation
studies have shown that the recommended cut-score of 10 or higher on the GAD-7 has a
sensitivity of 89% and a specificity of 82% for detecting GAD [28] in adults, as evaluated by
the Structured Clinical Interview for DSM-IV (SCID;[35]). Similarly, the recommended cut-
score of 3 or higher on the GAD-2 was found to have a sensitivity of 86% and a specificity
of 83% [33]. While the performance of the GAD-7 as a screener for adolescents and young
adults has been examined by many investigators [28,34,36—38] with robust support for its
use, most of the samples used were Caucasian, and less is known about the psychometric
properties of the screener in other racial or ethnic groups or in populations known to have
high rates of mental health disorders, such as young adults living with HIV. One study
analyzing differential item functioning in the GAD-7 found that Black participants who
reported a high latent GAD trait tended to score lower on specific GAD-7 items 1, 5, and

6, than white and Latinx participants reporting similar latent levels of GAD [39], which
could lead to under-identification of GAD among Black populations using the GAD-7 due
to underreporting of severity on these items. It remains unclear whether the recommended
cut-point of 10 is optimal for the detection of GAD in vulnerable HIV-affected populations,
a majority of whom are from Black and Latinx backgrounds in the United States [21].

While the GAD-7 and GAD-2 have been used in the United States and in low- and
middle-income countries [1,40-42], the accuracy of the recommended GAD-7 and GAD-2
cut-scores in people with HIV, including YAPHIV, is unclear. A prior study on the use of
the Patient Health Questionnaire-9 (PHQ-9), a similarly constructed depression screening
instrument, found that recommended cut-scores were not optimal for YAPHIV [43].
However, to our knowledge, there are no comparable studies looking at the GAD-7 and
GAD-2. This research gap is notable given high rates of anxiety disorders in YAPHIV and
YAPHEU, who are exposed to other stressors, and are primarily racial and ethnic minorities
[30].

To address this knowledge gap, we investigated the effectiveness of the recommended
GAD-7 and GAD-2 cut-scores, 10 and 3, respectively, in detecting DSM-defined GAD
in a sample of YAPHIV and a comparison group of YAPHEU who otherwise share
sociodemographic characteristics with YAPHIV (race, ethnicity, birth mother with HIV)
[16,30,44]. The sample is part of a longitudinal cohort study on the psychiatric and social
impact of perinatally-acquired HIV infection.

2. Methods

The Child and Adolescent Self-Awareness and Health study (CASAH) is an ongoing
longitudinal study of youth with perinatally-acquired HIV and perinatal HIV-exposure.
Study enrollment occurred between 2003-2008, with 340 participants between the ages
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of 9-16 years recruited from four medical centers in New York City. The primary

objectives of the study are to examine psychiatric and psychosocial outcomes in this
population and their relationship with HIV, young adult transition milestones, and other
psychological, biomedical, neurocognitive, and social determinants of health and behavioral
health. Detailed information on study procedures has been previously reported [30,44,45].
Briefly, the study identified 443 eligible participants at four medical clinics, of which 340
(77%) were successfully enrolled. Inclusion criteria were: perinatal HIV exposure, cognitive
ability to understand procedures and provide assent to complete the interview, youth living
with caregiver with legal capacity to sign consent for youth participation, and proficiency

in English (youth, caregiver) or Spanish (caregiver). Eligible participants were identified by
clinic providers who referred interested caregivers and youth to the study team. Participants
were interviewed at enroliment and follow-up (FU) time points approximately every 12—18-
months by trained research staff. Interviews consisted of psychosocial measures, including a
full psychiatric interview (see below). For this analysis, data were obtained from the seventh
follow-up interview (FU7), when the participants were between the ages of 20-29, and

the GAD-7 was added to the battery. The study was approved by the Institutional Review
Board of Columbia University—New York State Psychiatric Institute. All young adults who
participated in the study provided written informed consent at FU7 and were reimbursed for
their time and travel.

2.1. Measures

2.1.1. Sociodemographic information—Demographic factors encompassing age,
assigned sex at birth (male or female), HIV status at birth (YAPHIV or YAPHEU), race
(African American/Black or other), and ethnicity (Latinx or other), were collected at initial
enrollment.

2.1.2. Generalized anxiety disorder measures—The Generalized Anxiety module
for the Young Adult version of the Diagnostic Interview Schedule for Children, version IV
(DISC-IV-YA) [46] was used to determine GAD diagnoses. The DISC is a widely used,
fully structured diagnostic interview that covers the most common disorders of youth and
young adults as defined in the American Psychiatric Association’s Diagnostic and Statistical
Manual of Mental Disorders (DSM) system, and it has been utilized and validated across

a wide range of populations including Black and Latinx groups [46—48]. DISC questions
are read to respondents exactly as written by trained research assistants with most responses
limited to yes and no, leaving little room for interviewer interpretation. The DISC-I1V
scoring algorithm determines a positive diagnosis for overall GAD, which is the focus of this
analysis.

At FU7 participants were administered the GAD-7 [28] in addition to the DISC. The GAD-7
consists of seven items that assess the severity of anxiety symptoms over the past two
weeks, in accordance with DSM-IV criteria for a diagnosis of GAD (e.g., “Feeling nervous,
anxious, or on edge”). Participants rate each item on a 4-point Likert scale ranging from

0 (not at all) to 3 (nearly every day), with higher scores indicating greater severity of
anxiety symptoms. The total score is calculated, with higher scores indicating higher levels
of anxiety. The first two items of the GAD-7 comprise the GAD-2.
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2.2. Analysis

Sensitivity and specificity of the GAD-7 and the GAD-2 at detecting GAD, using the DISC-
IV diagnosis, were first calculated using the recommended cut-points (GAD-7 score = 10;
GAD-2 score = 3). Receiver Operating Characteristic (ROC) curves were then constructed
using the GAD-7 and GAD-2 as the diagnostic tests of interest for the overall GAD DISC-
IV diagnosis. ROC analysis involved calculating AUC (Area Under the Curve) as a measure
of the accuracy of each test, while Youden’s Index (J statistic; Sensitivity + Specificity — 1)
was used to determine the optimal cut-points. Sensitivity and specificity were also examined
for both GAD-7 and GAD-2 for the optimal cut-points. All statistical tests were two-sided
and used a p < 0.05 to determine statistical significance. Analyses were completed for the
total CASAH population, as well as for the YAPHIV and YAPHEU populations separately.
All analyses were conducted using SAS version 9.4.

To further understand differences between the YAPHIV and YAPHEU populations,
differential rates of GAD-7 item endorsement by HIV status were assessed using Chi-square
and Fisher’s exact tests.

3. Results

3.1. Demographics

This analysis focused on 204 CASAH participants from FU7, who had DISC-1V information
and had a completed GAD-7 and GAD-2 (3 participants were excluded due to missing data),
with 62% participants (n = 127) YAPHIV and 38% (n = 77) YAPHEU. Participants were
predominantly Black and/or Latinx (45% Black, 38% Latinx, 12% Black Latinx 5% Other),
reflecting the full CASAH cohort and the HIV epidemic in women and children in New
York City at the time of enrollment [49]. There were no significant differences between the
YAPHIV and YAPHEU populations regarding race/ethnicity (p = 0.659). Participants were
an average age of 24.1 years (SD = 2.6), and 54% were female. The mean age of YAPHIV
was slightly (but statistically significantly) older than YAPHEU (24.4 (2.6) vs. 23.5 (2.6),

p = 0.013), as has been found throughout all CASAH FUs after enrollment. There were no
statistically significant HIV group differences by sex assigned at birth (p = 0.976). Twenty-
five participants in the full sample met diagnostic criteria for GAD (12%), as determined by
the DISC, with no significant differences between the YAPHIV and YAPHEU groups (13
[1096] vs. 12 [16%], p = 0.259).

3.2. Overall sample

The AUC values using the recommended cut-point for the GAD-7 and GAD-2 were both
acceptable (>.80), however they were not optimal. Using the recommended cut-point for
GAD-7 (> 10 points), 13 subjects screened positively for overall GAD, whereas 12 subjects
screened positively using the recommended cut-point for GAD-2 (>3 points). In this sample,
the optimal cut-points determined by our ROC analysis for GAD-7 and GAD-2 were >

6 and > 2 points, respectively). Using these optimal cut-points, 19 participants using the
GAD-7 and 20 participants using the GAD-2 screened positive for GAD. The recommended
cut-point of 10 points or greater for GAD-7 had a sensitivity of 0.52 (95% CI: 0.31, 0.72)
and a specificity of 0.91 (95% ClI: 0.86, 0.95) (Table 1); applying the optimal cut-point (>6
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points) improved the sensitivity to 0.76 (95% CI: 0.55, 0.91) but sacrificed some specificity
(0.77 (95% CI: 0.70, 0.83)). For GAD-2 (>3 points), the sensitivity was 0.48 (95% CI:

0.28, 0.69) and the specificity was 0.90 (95% CI: 0.85, 0.94). Again, applying the optimal
cut-point (>2 points), improved the sensitivity (0.80 (95% CI: 0.59, 0.93)), while decreasing
the specificity (0.78 (95% CI: 0.71, 0.84)).

3.3. Stratified sample

Repeating the ROC analysis by HIV status shows similar accuracy of both the GAD-7

and GAD-2 questionnaires among YAPHIV (GAD-7: AUC=0.86 (95% CI: 0.77, 0.96);
GAD-2 0.79 (95% ClI: 0.64, 0.93)) and YAPHEU (GAD-7: AUC=0.80 (95% ClI: 0.65,
0.95); GAD-2 0.83 (95% CI: 0.70, 0.96)). As shown in Table 2 among YAPHIV, using the
optimal cut-points on the GAD-7 and GAD-2 (of 6 and 2, respectively) improves sensitivity
uniformly for both instruments (from 0.46 (95% CI: 0.19, 0.75) to 0.77 (95% ClI: 0.46,
0.95)). This improvement in sensitivity also was found for YAPHEU using the same optimal
cut-points (GAD-7: 0.58 (95% Cl: 0.28, 0.85) to 0.75 (95% CI: 0.43, 0.95)); GAD-2: 0.50
(95% CI: 0.21, 0.79) to 0.83 (95% CI: 0.52, 0.98)) (Table 3).

When stratifying by ethnicity, ROC analyses revealed that the optimal cut-point for GAD-7
was > 6 for the Latinx group, but > 7 in the non-Latinx group. There were no differences in
the optimal cut-point between ethnicity groups for the GAD-2 score. Lastly, there were no
differences in the optimal cut-point between racial groups (Black vs. Non-Black) for either
the GAD-7 or GAD-2 scores.

3.4. Item response differences by HIV-status

Chi-square and Fisher’s exact tests were used to examine whether there were any differences
in endorsement of any of the GAD-7 items by HIV-status. Only one statistically significant
difference in GAD-7 item endorsement between YAPHIV and YAPHEU was found (p =
0.004): item 7 “Feeling afraid, as if something awful might happen.” YAPHIV endorsed the
“Several Days” response (score of 1 on Likert scale) significantly more (29 (22.8%) vs. 4
(5.2%)) than YAPHEU, (p < 0.001), and the “Not at all” response significantly less than the
YAPHEU (88 (69.3%) vs 64 (83.1%), p = 0.028).

3.5. Discussion

Anxiety disorder prevalence is notably elevated in young people affected by HIV. Brief
screeners such as the GAD-7 and GAD-2 have shown great utility in identifying those
at-risk in busy or resource-limited clinical settings. However, these screeners have not
been extensively validated for use among diverse populations, including Black and Latinx
young adults in general and particularly in those perinatally-affected by HIV. This study
examined the accuracy of GAD-7 and GAD-2 cut-points of > 10 and > 3, respectively,

to identify GAD among a sample of primarily Black and Latinx YAPHIV and YAPHEU.
When compared with a widely used psychiatric diagnostic interview, our results indicate
that the commonly recommended cut-points may be too high to identify probable GAD
in minoritized populations affected by HIV. Lower cut-points might be important for
identifying those most at risk for anxiety. These findings are similar to previous work done
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examining cut-points when screening for depression in young minoritized populations in the
United States affected by HIV [43].

We found the GAD-7 had only a sensitivity of.52, meaning nearly half of all participants
with a GAD diagnosis did not score above the recommended clinical cut-point of 10.
Sensitivity was similarly low for the GAD-2. Lowering the cut-points of the GAD-7 and
GAD-2 to > 6 and > 2, respectively, increased their sensitivity to detect GAD; however,
this in turn decreased the specificity of both screeners from.91 to.77 on the GAD-7 and
from.89 t0.77 on the GAD-2. If the aim of an anxiety screener is to maximize identification
of those at-risk for GAD, then maximizing sensitivity at the expense of specificity may

be an acceptable tradeoff, because early intervention for GAD has been found to be vital

in reducing negative mental health outcomes [50,51]. Primary care settings are ideal for
routine screening for mental health disorders with at-risk groups [27,52]. Notably, our
results found comparable sensitivity and specificity between the GAD-7 and GAD-2 in our
sample, suggesting the even briefer screener may be a valuable and effective tool in busy
or low-resource clinic settings. Early identification of youth/young adults affected by HIV
who are at risk for GAD may promote positive mental and behavioral health outcomes and
prevent worse outcomes through timely linkage to care. However, using the GAD-7 and
GAD-2 in these populations may require adjusting the recommended cut-points to optimize
their sensitivity.

Overall, our analyses showed that there were no significant differences in performance
of the GAD-7 and GAD-2 for the YAPHIV and YAPHEU subgroups. Both groups come
from similar sociodemographic backgrounds (e.g. resource-limited communities affected
by violence, substance use and neighborhood stressors) [22,53,54]. Thus, any contextual,
racial/ethnic, or cultural biases of the GAD-7 and GAD-2 are likely to similarly impact
both groups. When looking at differences in GAD-7 item endorsement by HIV status,
only one item was significantly different: YAPHIV were more likely to endorse “feeling
afraid, as if something awful might happen” on “several days.” Being born with HIV, a
highly stigmatized chronic illness, may cause YAPHIV to feel that they are at increased
risk of something bad happening to them. Future studies should include a Black/Latinx
non-HIV-affected subgroup to better understand the effect of HIV-infection or exposure on
GAD-7 and GAD-2 performance and item endorsement.

3.6. Limitations

This study’s findings must be considered in the context of its limitations. Although our
study sample is reflective of the recruitment clinics and the US pediatric HIV epidemic at
the time, the overall number of participants in our study sample is relatively small given

the prevalence of perinatally-acquired HIV in the US. Moreover, although we found that
anxiety disorders are more widespread in our participants than mood disorders, the number
of participants meeting criteria for a GAD diagnosis on the DISC-IV is still relatively small.
Thus, our ability to detect the predictive validity of the cut-points in identifying GAD

may have been limited, particularly when examining ethnic, racial, or gender subgroup
differences. Given the epidemiology of HIV in women and children in the U.S. (i.e.,
predominantly in Black and Latinx populations), the study participants were predominantly
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Black and Latinx; therefore, it is difficult to draw direct conclusions regarding the influence
of race and ethnicity or perinatal HI\V-exposure on optimized GAD-7 cut-points without

a Black/Latinx non-HIV affected comparison group. Previous literature on GAD in Black/
Latinx people living in New York City have found a comparable prevalence of GAD

(12%) [55], however future studies are comparing GAD-7 performance between HIV and
non-HIV affected Black/Latinx participants are needed. Also, given the elevated prevalence
of adolescent HIV (e.g., perinatal or behavioral transmission) in Sub-Saharan Africa [56],
further GAD assessment in these regions would be helpful. Lastly, although both the GAD-7
and GAD modules on the DISC-1V were developed using DSM-1V and not DSM-V criteria
for GAD, there were no changes in GAD criteria between DSM-1V and DSM-V [4].

3.7. Conclusions

There have been many calls for integrating mental health screening and treatment into HIV
care for all populations, necessitating brief, validated screening tools [3]. Screeners such

as the GAD-7 and GAD-2 take only one to two minutes to administer- a significantly
shorter administration time than other anxiety diagnostic tools that may take upwards of 20
min [57]. Therefore, it is an efficient way to identify those at risk for impairing anxiety
disorders. This shortened time frame can be critically important to increasing the feasibility
of mental health screening, particularly in resource-constrained settings, including busy HIV
care clinics. Our data support the use of GAD-7 and GAD-2 but suggest utilizing lower
cut-points for GAD screening in young adults perinatally affected by HIV. This finding is
similar to a prior analysis of the validity of using the standard cut-scores on the PHQ-9 as

a depression screener for the same participant population [43]. These findings, along with
those cited in Mufson et al. (2022), suggest that prioritizing sensitivity in mental health
screening instruments may maximize their clinical utility for identifying at-risk patients
and facilitating earlier linkage to care [43]. Future studies with larger sample sizes, more
diverse ethnic/racial comparison groups, and a non-HIV affected comparison group would
be helpful in identifying the impact of specific demographic characteristics on GAD-7
performance. This would enable more precise optimization of the GAD-7 and GAD-2 cut-
points for use among young adults perinatally affected by HIV, thereby ensuring effective
anxiety screening in this population and prevention of increasing psychiatric disorders and
impairment.
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