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Abstract

Mental health symptoms may compromise health-related quality of life (HRQOL), including 

among men who have sex with men (MSM) living with HIV, who experience high rates of trauma 

and other stressors. This study sought to examine the relative contributions of post-traumatic stress 

disorder (PTSD) symptoms, depression symptoms, and biological indices of HIV disease status 

on HRQOL in this population. Participants were 79 MSM with HIV (49% White; 35% Black; 

8% Hispanic/Latinx) with trauma histories (52% met current PTSD diagnostic criteria). HRQOL 

outcomes were general perceptions of health (0-100 visual analog scale) and functional disability 

(WHODAS 2.0). Dominance analysis was applied to examine the relative share of variance in 

these outcomes accounted for by PTSD symptom severity, depression symptom severity, viral 

suppression status, and CD4 count. Depression symptom severity accounted for 70% and 92% 

of variance in perceived health, respectively, across models (p’s < 0.05). Both PTSD symptom 

severity (45%) and depression symptom severity (43%) scores also accounted for significant 

variance in functional disability (p’s < 0.05). Medical indices of HIV disease progression did 

not explain significant variance in HRQOL in any model. A trauma-informed approach may aid 

clinicians in interpreting reports of health and physical functioning in MSM with HIV.
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INTRODUCTION

Health-related quality of life (HRQOL) has increasingly become a focus of clinical care 

for people living with HIV (PLWH) as advances in antiretroviral therapy (ART) have 

enabled large gains in life expectancy (Teeraananchai et al., 2017). In addition to its 

standalone importance as a clinical endpoint, improvements in HRQOL may also confer 

important benefits for HIV medical outcomes including HIV disease progression, HIV-

related symptom burden, and mortality (Chukwurah et al., 2020; Gill et al., 2002; Jacobson 

et al., 2003; Lorenz et al., 2006; Mathews & May, 2007; Milanini et al., 2017). Functional 

aspects of health may therefore play an important role in optimizing HIV treatment 

outcomes.

One factor hindering HRQOL in PLWH is the high burden of lifetime stress experienced, 

particularly among men who have sex with men (MSM). The minority stress model 

posits that MSM experience increased discrimination, stigma, and social stress relative 

to their peers, resulting in increased risk for mental health problems (Hatzenbuehler, 

2009; Hatzenbuehler & Pachankis, 2016; Meyer, 2003; Pachankis, 2007). Moreover, MSM 

experience high rates of lifetime trauma: estimated rates of childhood sexual abuse (CSA) 

range from 21.8% to 35.5% (Lenderking et al., 1997; Lloyd & Operario, 2012). CSA and 

resulting posttraumatic stress symptoms have been shown to increase HIV infection risk and 

other adverse health outcomes among MSM (Brezing et al., 2015; Mimiaga et al., 2009; 

Noor et al., 2020). In PLWH, these experiences often overlay additional stressors, such as 

interpersonal rejection, HIV symptom onset, and adult sexual trauma revictimization (Fazeli 

et al., 2017; O'Cleirigh et al., 2003; Pantalone et al., 2015).

Exposure to physical or sexual violence in early life is not only associated with increased 

risk of posttraumatic stress disorder (PTSD), but also with co-morbid psychological 

disorders such as major depressive disorder (MDD) and substance use disorders (Duncan 

et al., 1996; Kilpatrick et al., 2003). A sizeable body of research has examined the 

co-occurrence of PTSD and MDD, indicating that approximately half of people with 

PTSD also experience clinically significant depressive symptoms (Kessler et al., 1995; 

Rytwinski et al., 2013). Despite symptom overlap, network analysis has shown distinct 

relationships between specific PTSD and MDD symptom clusters and associated health 

behavior outcomes within MSM with histories of CSA (Choi et al., 2017). The cumulative 

burden of these co-morbid conditions is associated with increased health-related disability, 

as well as increased healthcare utilization and HIV disease progression in HIV-positive 

MSM (Batchelder et al., 2019; Boarts et al., 2006; Cruess et al., 2003; Glynn et al., 2019; 

Nichter et al., 2019).

Despite these links, there remains a lack of research examining the specific relationships 

between PTSD and depression symptoms and perceived health and functional impairment 
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in HIV-positive MSM. One prior study in over 500 relatively healthy urban HIV-positive 

MSM found that these mental health symptoms accounted for a significant share of variance 

in functional disability, over and above biological markers of HIV infection (O’Cleirigh et 

al., 2009). The present study seeks to corroborate and extend these findings by applying a 

novel analytic approach—i.e., dominance analysis—within a sample of urban HIV-positive 

MSM with histories of trauma. Dominance analysis provides a straightforward method 

for determining the relative importance of predictors when there is collinearity among 

the variable set by performing pairwise comparisons between independent variables in all 

possible subset regression models (Azen & Budescu, 2003; Budescu, 1993). In contrast to 

regression coefficients, which partition to each independent variable only the incremental 

variance explained above and beyond the most influential independent variable, dominance 

weights estimate the proportion of overall model variance accounted for by each of the 

independent variables (Azen & Budescu, 2003). In the present analysis, we seek to apply 

dominance analysis to examine the relative roles of post-traumatic stress and depression 

symptoms in shaping health perceptions and functional impairment in a sample of urban 

HIV-positive MSM with trauma histories.

MATERIALS AND METHODS

Trial design and procedures

This manuscript examines data collected during the baseline visit of a pilot randomized 

controlled trial conducted at Fenway Health in Boston, Massachusetts and Ryerson 

University in Toronto, Ontario. After informed consent, participants completed a self-report 

assessment battery. Trained clinicians assessed participants’ mental health. Participants were 

compensated $50 for their participation in the baseline assessment. All procedures were 

approved by the Institutional Review Boards at Fenway Health and Ryerson University.

Participants and Recruitment

Seventy-nine participants completed a baseline assessment across the two study sites. 

Participants were recruited via flyers (posted in HIV clinics, AIDS service organizations, 

and community centers in Boston, MA and Toronto, Ontario), ads in online dating apps, 

and community referrals. Eligible participants reported: 1) male sex at birth and having 

sex with men, 2) HIV-positive, 3) experiencing a traumatic life event, and 4) sub-optimal 

engagement in HIV care, operationalized as presence of a) detectable viral load; b) one or 

more missed HIV care appointments in the past six months or two in the past year; or c) 

self-reported antiretroviral adherence lower than 80% in the past two weeks (Mugavero et 

al., 2013; Thompson et al., 2020; Viswanathan et al., 2015).

Assessment Measures

Participants completed the following self-report measures: 1) a demographics assessment, 

2) the Center for Epidemiologic Studies Depression Scale (CES-D) as a measure of current 

depressive symptoms (Cronbach’s alpha=0.90) (Radloff, 1977), 3) the Davidson Trauma 

Scale as a measure of current trauma-related distress (Cronbach’s alpha=0.93) (Davidson 

et al., 1997), 4) the overall health perception item from the AIDS Clinical Trial Group 

Overall Health Status Assessment (0-100 visual analog scale) (Bozzette et al., 1995), and 
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5) the World Health Organization Disability Assessment Schedule (WHODAS) 2.0 to 

measure functional impairment (Cronbach’s alpha = 0.92) (Üstün et al., 2010). Clinician-

administered assessments included the MINI International Neuropsychiatric Interview 

(MINI) and Structured Clinical Interview for DSM-5 (SCID-5) for diagnosis of PTSD and 

MDD. Participants’ most recent CD4 and HIV viral load values were abstracted from their 

electronic medical records.

Data analysis

Descriptive statistics were calculated for the sample’s demographic and health 

characteristics. To assess for racial and ethnic differences in socioeconomic and health 

status, chi-squared analyses and independent sample t-tests compared members of the four 

most frequently represented racial and ethnic groups with the rest of the sample.

Two statistical approaches (hierarchical linear regression and dominance analysis) were used 

to examine relative contributions of psychological and HIV-related morbidity on MSM with 

trauma history’s perceptions of health and functional impairment. As a complement to our 

dominance analysis approach (using complete data), the regression approach using multiple 

imputation served to mitigate potential bias and loss of power (Rubin, 1987).

A significant proportion of HIV health-related data were missing in the current sample (30% 

self-reported viral suppression data were missing, 44% chart-abstracted viral load data, and 

47% chart-abstracted CD4 count data). These data appeared to be missing completely at 

random (MCAR) and therefore appropriate for multiple imputation, completed using mice 
package in R (Little & Rubin, 2014; van Buuren & Groothuis-Oudshoorn, 2010). Model R2 

variance was estimated using methods outlined by Harel (Harel, 2009).

Regression models were applied to the relations between the CES-D, DTS, viral suppression 

status, CD4 count, and the two dependent variables (perceived health and functional 

impairment), controlling for demographics.

We next performed dominance analyses to examine the relative importance of HIV-related 

health status indicators (HIV viral suppression status and CD4 count) and mental health 

indicators (CES-D and DTS) on perceived health and functional impairment (Azen & 

Budescu, 2003; Budescu, 1993). To further reduce potential bias and loss of power 

associated with missing data, CD4 count and HIV viral suppression were analyzed in 

separate models. As we were interested in overall predictor importance, we reported general 

dominance weights, which express the relative importance of each variable in terms of 

the estimated R2 contribution to the model attributable to that predictor. To summarize the 

proportion of total variance attributable to each predictor, these weights were divided over 

the full model R2 value and reported as percentages. Analyses were performed using the 

dominanceAnalysis package in R (Bustos & Coutinho Soares, 2020).

RESULTS

The demographic and HIV-related health characteristics of the sample are summarized in 

Table 1. The average age of the sample was 48.6 years (SD: 9.4). Participants tended to 
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have lower income (82% earned < $20,0000/year) and a range of education (10% had less 

than a high school degree; 61% had some college). On average, the sample reported that 

their health was poor (63.3/100, SD: 20.6). Functional disability was common, with a mean 

WHODAS score of 8.7 (SD: 8.9) on a scale of 0-48. Nearly all participants (97%) were on 

HAART. Participants had a median CD4 count of 633.5 cells/mm3 (IQR: 444.5—852.3). 

82% reported that their most recent HIV viral load was undetectable, comparable with 86% 

based on chart-abstracted values. Self-reported viral load showed good concordance with 

chart-abstracted values when both were available (94% agreement); thus, self-report was 

used in analyses due to decreased missingness.

Participants endorsed a range of trauma experiences: 48% reported childhood or adolescent 

sexual trauma, 63% intimate partner violence, and 56% childhood or adolescent physical 

abuse. 43% reported unwanted sexual experiences during adulthood. 51.8% met DSM-5 

criteria for PTSD, and 42% endorsed a history of MDD. The average DTS for the sample 

was 46.1 (SD: 26.6), ranging from 0-107, and the average CES-D was 27.5 (SD: 11.4), with 

a range from 1-55.

Our sample was racially and ethnically diverse. Of 79 participants, 49% identified as White, 

35% as Black or African American, 7% as Native American or Aboriginal/Indigenous 

Canadian. Other identities endorsed included Middle Eastern/North African/Arab (N=2), 

East or Southeast Asian (N=1), and South Asian (N=1). Six participants (8%) identified as 

Hispanic/Latinx. Table 1 compares sample characteristics across racial/ethnic groups. Black 

participants averaged older, and White participants younger, than the rest of the sample (p’s 

< 0.05). Black participants reported experiencing more PTSD criterion A trauma events than 

others in the sample (82% reported two or more traumas), yet they perceived themselves to 

be healthier on average than others in the sample (p < 0.05). Conversely, White participants 

endorsed greater post-traumatic stress (p < 0.05) and depression (p < 0.01) symptom severity 

than others in the sample. Rates of PTSD diagnosis did not differ significantly by race.

Our primary study questions were tested by means of four dominance analysis models 

(Table 2).

General Health Perceptions.

Overall, HIV-related and mental health indicators accounted for about 25% of the variance 

in general health perceptions. General dominance weights indicated that depression 

symptom severity (CES-D) accounted for 70% of that variance when compared with post-

traumatic stress (DTS) and self-reported HIV viral suppression status (Model A), and an 

even greater 92% of the variance relative to DTS and CD4 count (p’s < 0.05) (Model 

B). DTS and viral suppression contributions were modest in size and were not significant 

predictors of perceived health. CD4 count did not contribute to perceived health.

Functional disability.

HIV-related and mental health indicators accounted for 31%-39% of the total variance in 

functional disability across our two models. Mental health factors remained the indicators 

of greatest relative importance in these models, with DTS score accounting for the greatest 

share of variance in functional disability (55%; p < 0.05) relative to CES-D (38%; p = 
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0.06, n.s.) and viral suppression (6%, n.s.) (Model C). When CD4 count replaced viral 

suppression in the model, both DTS (44%) and CES-D (42%) showed similar importance in 

their contribution to variance explained in functional disability (p’s <0.05) (Model D). Viral 

load and CD4 count remained unimportant in their respective models (p’s > 0.05; n.s.).

Our dominance analyses were accompanied by corresponding linear regression models 

(Table 3). These models corroborated the patterns of statistical significance demonstrated in 

our dominance analysis models while accounting for potential bias and loss of statistical 

power by imputing missing data. These models also demonstrated that the pattern of 

effects held stable after controlling for sample demographic characteristics, such as the 

greater perceived health in Black PLWH. CES-D remained the only statistically significant 

indicator of perceived health. DTS remained the strongest indicator of functional disability, 

followed by CES-D. HIV-related health indicators remained non-significant predictors. F-

tests indicated that all models accounted for a statistically significant share of variance in the 

dependent variables (p’s < 0.05).

DISCUSSION

This study examined the relative importance of mental health and HIV-related health 

indices in self-reports of health and functional impairment in a sample of HIV-positive 

MSM with trauma histories. We found that mental health symptoms predicted appraisals 

of health and functional impairment over and above biological markers of HIV disease 

status. Depression symptom severity accounted for the majority of variance in participants’ 

perceptions of their health, and thus may be a primary factor shaping reports of physical 

health in this population. Both depression and PTSD symptom severity were influential in 

accounting for functional impairment. These findings support and extend previous findings 

that both depression and PTSD symptoms are predictors of general health perceptions, 

physical functioning, functioning without pain, and role functioning in HIV-positive MSM 

(O’Cleirigh et al., 2009).

The findings of our dominance analyses were corroborated by regression analyses that 

used multiple imputation and demographic covariates. The parallel findings lend increased 

confidence that our findings are robust to potential bias arising from missingness, statistical 

power limitations, or confounding variables.

Notably, across all analyses, neither HIV-related health indicator explained significant 

variance in participants’ self-perceptions of health or functional disability. These findings 

suggest that symptoms of depression and PTSD may be more important than control over 

HIV disease processes in accounting for perceptions of health and functional disability in 

HIV-positive MSM with trauma histories. One explanation for this surprising finding is that 

depression and PTSD are themselves highly debilitating conditions; MDD is among the 

three leading causes of disability worldwide, and both depression and PTSD have shown 

well-established links with poor physical health outcomes (James et al., 2018; K. M. Keyes 

et al., 2013; Nichter et al., 2019; Schnurr et al., 2009). Another explanation is that many 

HIV symptoms are well controlled by HAART. Although participants eligible for this study 

were MSM with suboptimal engagement in HIV care, 81.8% reported an undetectable HIV 
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viral load, and 90.5% had a CD4 count greater than 200. Additionally, many participants 

may have been managing their HIV for decades, yet dealing with current mood problems or 

posttraumatic responses.

Our findings add to a sizable body of literature indicating that MSM are vulnerable to poor 

physical and mental health outcomes due to an increased cumulative burden of lifetime 

stress. The minority stress model suggests that MSM experience elevated stress due to 

sexual orientation stigma and discrimination, which impacts physical and mental health 

via numerous mechanisms, including interpersonal prejudice, expectations of rejection, 

sexual identity concealment, internalized homophobia, and avoidance coping (Batchelder 

et al., 2018; Hatzenbuehler, 2009; Martin et al., 2005; Meyer, 2003). Consistent with this 

framework, the current sample exhibited striking rates of psychological morbidity; 51.9% 

met DSM-5 criteria for current PTSD at the time of assessment and 41.8% met criteria for 

lifetime MDD. Alcohol use disorders (25.3%) and other substance use disorders (34.2%) 

were also prevalent. For HIV-positive MSM, the presence of PTSD and depression may 

not only exacerbate perceived health and functional impairment but may also interfere with 

adaptive engagement in HIV care (O’Cleirigh et al., 2009).

Black HIV-positive MSM were more likely to report multiple lifetime traumas, yet had 

similar rates of PTSD diagnosis and reported less severe PTSD and depression symptoms 

than White participants. Several explanations may account for this paradoxical finding. 

Black MSM experience greater rates of exposure to trauma and violence than White MSM, 

yet tend to have lower rates of common mental health disorders, potentially indicative of a 

greater amount of resiliency compared to White MSM (Bogart et al., 2017; Brewer et al., 

2020; C. L. Keyes, 2009; Mustanski et al., 2019; Quinn et al., 2020). Additionally, some 

research suggests that Black people may be socialized to report less distress, and thus may 

underreport psychological symptoms (Bardwell & Dimsdale, 2001). Both explanations may 

indicate clinician bias in assessment. Altogether, these findings suggest more research is 

needed to disentangle these paradoxical trends—research particularly warranted in North 

America given the current sociopolitical context of disproportionate police killings of Black 

men and enormous racial disparities in HIV incidence (CBC News; Centers for Disease 

Control and Prevention, 2019; Haddad et al., 2018; Washington Post).

Our findings hold important implications for HIV clinical care. Brief assessment of mental 

health symptoms in HIV primary care settings will help clinicians interpret self-reports of 

physical impairment and global estimates of health. Given high rates of posttraumatic stress 

symptoms among HIV-positive MSM, a trauma-informed approach (TIA) may enhance 

treatment outcomes in primary care (Brezing et al., 2015). In particular, integration of 

case managers, health navigators, peer support models, and warm hand-offs may facilitate 

mental health treatment engagement in MSM already struggling to engage with the HIV 

care cascade. A TIA may be especially important in settings serving Black MSM, who face 

syndemic risk factors contributing to disproportionate HIV incidence and poor outcomes 

across the HIV treatment cascade (Centers for Disease Control and Prevention, 2019; Quinn 

et al., 2020).
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Research implications of the current study include the need for longitudinal and randomized 

study designs to disentangle the causality of mental health problems and HRQOL in HIV-

positive MSM. Should longitudinal findings confirm these results, these findings would 

underscore the priority for development of integrated treatments that address overlapping 

mental health issues and support optimal engagement in HIV care.

Limitations of the present study include possible overlap between HRQOL constructs and 

physical symptoms of depression and PTSD, which we aimed to reduce through use of the 

CES-D and DTS, which focus minimally on physical symptoms of depression and PTSD. 

Additionally, our findings may be influenced by a negative response bias among depressed 

individuals who have greater posttraumatic stress symptom burden (i.e., more distressed 

people may be inclined to perceive health more negatively or view themselves as more 

impaired).

CONCLUSIONS

The present analysis suggests that depression and PTSD may contribute to poor health 

perceptions and functional disability in HIV-positive MSM with trauma histories who are 

poorly engaged in care. These results indicate the need for a TIA to HIV treatment in 

primary care settings.
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Table 1:

Participant demographic and health characteristics with comparisons among racial and ethnic identity 

subgroups

Mean (SD) or number (%)

Characteristic Total
Sample
(N=79)

White
(N=39)

Black/
African

American/
Black

Canadian
(N=28)

Other or
unknown

racial
identity
(N=12)

Ethnicity:
Hispanic/

Latinx
(N=6)

Demographic characteristics

Age (years) 48.6 (9.4) 47.0 (9.2) 53.0 (7.9)** 46.8 (8.6) 49.5 (7.1)

Education

 Less than HS degree 8 (10.1%) 4 (10.3%) 2 (7.1%) 2 (16.7) 1 (16.7%)

 HS degree 20 (25.3%) 10 (25.6%) 9 (32.1%) 2 (16.7) 1 (16.7)

 Some College 25 (31.6%) 14 (35.9%) 8 (28.6%) 4 (33.3) 4 (66.7%)

 College Degree or more 23 (29.1%) 11 (28.2%) 9 (10.7%) 4 (33.3) 0 (0%)

Annual income
a

 Less than $10,000 26 (32.9%) 11 (28.2%) 14 (50%) 4 (33.3%) 3 (50%)

 $10,000 to $20,000 39 (49.4%) 20 (51.3%) 12 (42.9%) 7 (58.3%) 3 (50%)

 $20,000 to $40,000 10 (12.7%) 7 (17.9%) 2 (7.1%) 1 (8.3%) 0 (0%)

 $40,000 to $60,000 1 (1.3%) 1 (2.6%) 0 (0%) 0 (0%) 0 (0%)

HIV-related and general health 
characteristics

CD4 count (cells/mm3)

 < 200 4 (9.5%) 2 (9.1%) 0 (0%) 2 (25%) 0 (0%)

 200-799 25 (59.5%) 15 (68.2%) 9 (64.3%) 2 (25%) 0 (0%)

 ≥ 800 13 (31%) 5 (22.7%) 5 (35.7%) 4 (50%) 2 (100%)

Viral Load (mean plasma HIV 
RNA: copies/ml)

14,230.9 
(55,259.27)

11,914.7 
(39,034.7)

3,644.5 (13,543.7) 42,479.8 
(111,692.4)

60,666.7 
(105,077.7)

Viral Load (self-reported)

 Undetectable 45 (81.8%) 22 (78.6%) 18 (85.7%) 6 (85.7%) 4 (80%)

 Detectable 10 (18.2%) 6 (21.4%) 3 (14.3%) 1 (14.3%) 1 (20%)

Perceived Physical Health 
(0-100 VAS)

63.3 (20.6) 60.2 (21.0) 70.3 (18.1)* 64.4 (12.1) 64.2 (10.2)

Functional Disability Score 
(WHO DAS 2.0)

8.7 (8.9) 9.9 (8.3) 7.6 (9.9) 3.4 (2.6)*** 7.2 (4.2)

Trauma history and mental 
health characteristics

Current PTSD diagnosis 41 (51.9%) 25 (64.1%) 17 (60.7%) 5 (41.7%) 2 (33.3%)

Multiple (2 or more) PTSD 
Criterion A traumas endorsed

52 (65.9) 23 (59) 23 (82.1)* 8 (66.7) 5 (83.4)

Index trauma type

 Sexual assault or rape 21 (26.6) 7 (17.9)* 10 (35.7) 4 (33.3) 1 (16.7)

 Physical violence 16 (20.3) 7 (17.9) 9 (32.1) 2 (16.7) 1 (16.7)

 Discrimination/Stigma 12 (15.2) 10 (25.6) 1 (3.6) 1 (8.3) 2 (33.3)
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Mean (SD) or number (%)

Characteristic Total
Sample
(N=79)

White
(N=39)

Black/
African

American/
Black

Canadian
(N=28)

Other or
unknown

racial
identity
(N=12)

Ethnicity:
Hispanic/

Latinx
(N=6)

 Witnessed or heard about 
violence or death

7 (8.9) 3 (7.7) 2 (7.1) 2 (16.7) 0 (0)

 Other 23 (29.1) 12 (30.7) 6 (21.4) 3 (25) 2 (33.3)

PTSD symptom score (DTS) 46.1 (26.6) 53.1 (24.5)* 39.8 (28.8) 37.0 (23.5) 42.2 (22.8)

Sexual abuse before age 13 31 (41.9%) 20 (51.3%) 10 (37%) 2 (16.7%) 4 (66.7%)

Adolescent sexual abuse 22 (29.7%) 11 (28.2%) 9 (33.3%) 1 (8.3%) 2 (33.3%)

Childhood or adolescent sexual 
abuse

40 (50.6%) 23 (59%) 14 (50%) 3 (25%) 4 (66.7%)

Physical abuse before age 17 45 (60.8%) 27 (69.2%) 12 (44.4%)* 6 (50%) 4 (66.7%)

Intimate Partner Violence 50 (67.6%) 30 (76.9%) 15 (55.6%) 6 (50%) 5 (80%)

Sexual assault during adulthood 34 (45.9%) 18 (46.2%) 12 (44.4%) 4 (33.3%) 1 (16.7%)

Lifetime MDD diagnosis 33 (41.8%) 20 (51.3%) 10 (35.7%) 3 (25%) 1 (20%)

Depression Symptom Score 
(CES-D)

27.5 (11.4) 30.9 (10.5)** 24.8 (11.5) 20.9 (11.2)* 24.8 (10.8)

Current Alcohol Use Disorder 20 (25.3%) 10 (25.6%) 8 (28.6%) 3 (25%) 4 (66.7%)*

Other current substance use 
disorder

27 (34.2%) 16 (41%) 9 (32.1%) 3 (25%) 4 (66.7%)

PTSD = Post-Traumatic Stress Disorder; DTS = Davidson Trauma Scale frequency + severity total score (0-XX; higher score indicates greater 
impairment); CES-D = Center for Epidemiological Studies Depression Scale (0-XX; higher score indicates greater severity of depression 
symptoms); WHO DAS = World Health Organization Disability Assessment Schedule 2.0; VAS = Visual analog scale

a
Income was reported in either US or Canadian dollars as per the location of each participant.

p-values denote results of t-tests and χ2 analyses comparing each racial or ethnic subgroup against all other participants.

*
p < 0.05

**
p < 0.01

***
p < 0.001

Percentages denote percent of valid values (excluding missing data).
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Table 2:

Dominance analysis for HIV-related and mental health correlates of perceived health and functional disability

A: Health Perception

CES-D Davidson Viral Load Total R2

GD Weight (%) 0.177* (69.9%) 0.040 (15.8%) 0.036 (14.2%) 0.253

95% CI (0.038, 0.316) (−0.043, 0.115) (−0.075, −0.155)

B: Health Perception

CES-D Davidson CD4 Count R 2

GD Weight (%) 0.204* (91.5%) 0.018 (8.1%) 0.001 (0.4%) .223

95% CI (0.056, 0.352) (−0.064, 0.099) (−0.108, 0.110)

C: Functional Disability

CES-D Davidson Viral Load R 2

GD Weight (%) 0.119 (38.6%) 0.170* (55.2%) 0.019 (6.2%) .308

95% CI (−0.017, 0.254) (0.044, 0.296) (−0.036, 0.072)

D: Functional Disability

CES-D Davidson CD4 Count R 2

GD Weight (%) 0.165* (42.5%) 0.173* (44.6%) 0.050 (12.9%) .388

95% CI (0.046, 0.284) (0.034, 0.312) (−0.059, 0.158)

GD weight = general dominance weight; 95% CI = 95% confidence intervals. % = the proportion of R2 accounted for. This proportion is derived 

from the ratio of the general dominance weight to the total R2.

*
p < 0.05.

Models A and C examine CES-D and DTS relative to HIV RNA viral suppression status, whereas models B and D examine these psychological 
symptom measures in relation to CD4 count.
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Table 3:

Linear regression analyses examining the relationship between HIV-related (viral load, CD4 count) and mental 

health (post-traumatic stress and depression symptom severity) indicators with two health-related quality of 

life outcomes: perceived general health and functional disability

Health Perception

β:
Step
1

β: Step 2
(Model A)

β: Step 3
(Model A)

β: Step 2
(Model B)

β: Step 3
(Model B)

Age 0.144 0.132 0.033 0.142 0.031

Education 0.139 0.133 0.129 0.155 0.126

Race

 White 0.129 0.131 0.301 0.089 0.312

 Black 0.315 0.317 0.392* 0.269 0.413*

 Native/Indigenous
North American

0.068 0.072 −0.034 0.076 −0.045

Hispanic/Latinx ethnicity 0.001 0.010 −0.021 −0.027 −0.017

HIV Viral Suppression Status −0.078 −0.071

CD4 count (cells/mm3) 0.106 −0.053

Depression symptoms (CES-D) −0.451** −0.465**

PTSD symptoms (DTS) −0.062 −0.065

F 1.845 1.603 3.263* 1.680 3.335*

df 72 71 69 71 69

R 2 0.138 0.147 0.334 0.158 0.328

ΔR 0.138 0.009 0.187** 0.020 0.170*

Functional Disability

β:
Step

1

β: Step 2
(Model C)

β: Step 3
(Model C)

β: Step 2
(Model D)

β: Step 3
(Model D)

Age −0.090 −0.094 −0.091 −0.091 −0.077

Education −0.013 −0.014 −0.080 −0.027 −0.069

Race

 White 0.177 0.179 −0.026 0.210 −0.012

 Black 0.087 0.089 0.084 0.126 0.041

 Native/Indigenous
North American

−0.041 −0.039 0.065 −0.047 0.080

Hispanic/Latinx ethnicity 0.036 0.040 0.065 0.060 0.038

HIV Viral Suppression Status −0.023 −0.015

CD4 count (cells/mm3) −0.083 0.101

Depression symptoms (CES-D) 0.252 0.275*

PTSD symptoms (DTS) 0.385** 0.402**

F 0.224 0.193 3.093* 0.167 3.229*

df 72 71 69 71 69

R 2 0.040 0.043 0.297 0.050 0.308
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Health Perception

β:
Step
1

β: Step 2
(Model A)

β: Step 3
(Model A)

β: Step 2
(Model B)

β: Step 3
(Model B)

ΔR 2 0.040 0.003 0.254** 0.258 0.268*

*
p < 0.05.

**
p < 0.01.
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