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Abstract

While persons with HIV (PWH) have benefited from significant advances in treatment and
resulting longevity, mental health problems remain elevated in this population. Adverse childhood
experiences (ACEs) are common among PWH and may negatively affect mental health and HIV-
related outcomes. We examined the association between ACEs, depression and anxiety symptoms,
substance use, and HIV-related outcomes in a sample of 584 PWH at risk for unhealthy alcohol
use enrolled in a primary care-based alcohol intervention study. Participants completed a baseline
questionnaire that included depression and anxiety symptoms, past-month substance use and
hazardous drinking, health-related quality of life, and antiretroviral therapy (ART) adherence; and
a 12-month questionnaire that included self-reported exposure to ACEs. HIV-related clinical
indicators (HIV RNA levels and CD4 count) were extracted at baseline from the electronic health
record. The sample was 96.9% male, 63.0% non-Hispanic white, with an average age of 49.0
years. ACEs were highly prevalent: 82.5% reported =1 ACE, including 34.2% reporting 1-2 ACEs,
25.0% reporting 3-4 ACEs, and 23.3% reporting =5 ACEs. The most prevalent ACEs were verbal
abuse (45.9%) and living with someone with a substance use problem (40.1%). Adjusting for
demographics, having 1-2, 3-4 or 25 ACEs was significantly associated with anxiety (ORs
(95%Cl): 3.41 (1.13-10.33), 4.36 (1.42-3.36), and 3.96 (1.28-12.19), respectively) and poorer
mental health quality of life (Betas (SE): —3.21 (1.40), —6.23 (1.51), and -7.09 (1.54),
respectively), but not with depression, substance use or HIV outcomes. Trauma-informed
interventions to reduce anxiety and improve mental health quality of life in PWH may reduce the
negative health sequelae associated with ACEs.
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Introduction

Effective antiretroviral therapies now allow persons with HIV (PWH) to live healthier and
longer lives (Hariri and McKenna, 2007; Marcus et al., 2016), but mental health problems
remain elevated in this population. PWH suffer disproportionately from hazardous drinking
and other substance use, anxiety and mood disorders, and have worse quality of life relative
to the general population (Bing et al., 2001; Galvan, Burnam, & Bing, 2003; Miners et al.,
2014; Myer et al., 2008; Olley, Seedat, & Stein, 2004; Pence et al., 2007; Satre, DeLorenze,
Quesenberry, Tsai, & Weisner, 2013; Williams et al., 2016). Notably, mental health
problems are elevated even among PWH who are virally suppressed on antiretroviral
treatment (Garey et al., 2015; Heywood and Lyons, 2016). To improve patient care, it is
critical to identify factors that contribute to disparities in mental health in this population.

Adverse childhood experiences (ACES), including sexual, emotional or physical abuse,
neglect, parental loss, and exposure to parental mental illness, substance misuse and
domestic violence, are increasingly recognized as clinically meaningful predictors of HIV
risk and HIV-related disease burden (Brown and Anda, 2009). ACEs are common among
PWH (Kalichman, Sikkema, DiFonzo, Luke, & Austin, 2002; Spies et al., 2012; Whetten et
al., 2006; Whetten, Reif, Whetten, & Murphy-McMillan, 2008), and contribute to health risk
behaviors that increase the transmission of HIV, including hazardous drinking and illicit
drug use, intimate partner violence, and risky sexual behaviors (Cohen et al., 2000; Dube et
al., 2003; Hillis, Anda, Felitti, & Marchbanks, 2001; Meade, Kershaw, Hansen, & Sikkema,
2009; Mimiaga et al., 2009; Mosack et al., 2010; Wilson and Widom, 2008).

In the general population, ACEs are associated with poorer health-related quality of life
(Weber, Jud, & Landolt, 2016) and have a strong, graded relationship with a broad range of
psychological and medical problems (Anda et al., 2006; Centers for Disease Control and
Prevention, 2016). A growing body of research suggests that ACEs are also related to
psychiatric disorders, worse mental quality of life and medication adherence, faster disease
progression, and greater mortality rates among PWH (Bekele et al., 2018; Brezing, Ferrara,
& Freudenreich, 2015; LeGrand et al., 2015; Leserman et al., 2007; Mugavero et al., 2009;
Pence et al., 2012; Pence, et al., 2007; Spies, et al., 2012; Wong, Sarkisian, Davis, Kinsler, &
Cunningham, 2007). However, much of the existing research is limited to studies with small
sample sizes or has only focused on childhood sexual abuse (Spies, et al., 2012).

ACEs screening is an emerging strategy for understanding potential clinical and social
service needs of patients in healthcare settings (Flanagan et al., 2018; Goldstein, Athale,
Sciolla, & Catz, 2017; Korotana, Dobson, Pusch, & Josephson, 2016). While ACES may not
significantly affect HIV outcomes for patients actively engaged in healthcare, they may still
contribute to worse mental health and well-being. Contemporary research, with large sample
sizes and inclusion of multiple forms of ACEs, is needed to better understand whether ACEs
are associated with mental health and HIV outcomes. The current study was designed to
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address key gaps in the literature by examining whether ACEs are associated with
depression and anxiety, substance use, physical and mental quality of life, and HIV
outcomes in a large sample of PWH at risk for unhealthy alcohol use recruited in a primary
care setting.

Study sample

Measures

This study uses data from “The Health and Motivation Study,” a randomized, controlled trial
testing two interventions for unhealthy alcohol use among PWH in a primary care clinic in
Kaiser Permanente Northern California (KPNC), San Francisco Medical Center. The
interventions involved either motivational interviews or brief information delivered by
secure message, both compared with usual care. The study population comprised adult
primary care patients identified as having HIV through the KPNC HIV patient registry, who
were at risk for unhealthy alcohol use (= 3 drinks in a day for women and =4 drinks in a day
for men) at least once in the past year. Given the high prevalence of hazardous drinking
among PWH (Williams, et al., 2016), this sample of PWH at risk for unhealthy alcohol use
was identified as appropriate for examination of effect of ACEs on quality of life and other
outcomes. Exclusion criteria included a clinical recommendation from a provider that the
patient was not appropriate to be recruited due to acute psychiatric and/or medical problems
or likely inability to understand the consent procedures (1.1%). Study methods and
additional details on the study population have been described previously (Silverberg et al.,
2018). Of the 614 patients enrolled in the Health and Motivation Study, the 584 (95.1%)
who completed a follow-up survey with questions about their exposure to ACES were
included. The study was approved by the KPNC and University of California, San Francisco
Institutional Review Boards.

All measures for this cross-sectional study came from the electronic health record (EHR) or
interview at baseline with the exception of ACEs, which were measured at the 12-month
follow-up. Exposure to ACEs was measured using questions adapted from the original ACE
Study (“Got your ACE score?,” 2018) and includes questions that are standard to ACEs
research. The 10-item questionnaire includes experiences that happened during the first 18
years of life, including verbal, physical, and sexual abuse, emotional and physical neglect,
witnessing physical abuse to mother, parents divorced or separated, family member
incarcerated, living with someone with a substance use problem, and living with someone
with mental illness. Scores range from 0-10 and the questionnaire has demonstrated good
reliability and validity (Dong et al., 2004; Dube, Williamson, Thompson, Felitti, & Anda,
2004). Reliability in our sample was acceptable (0.73). Prior studies with very large samples
have categorized ACEs as 0, 1, 2, 3, 4, and 5+ (Chapman et al., 2004; Dube, et al., 2003),
however, due to sample size limitations and several relatively uncommon outcomes, we
categorized ACEs as 0, 1-2, 3-4, and 5+ ACEs in order to have an adequate sample in each
ACE category.
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Health-related quality of life was measured using the 12-item Short Form Survey (SF-12),
which includes domains of physical quality of life and mental quality of life in the past four
weeks (Ware, Kosinski, & Keller, 1996). Scores for each domain range from 0-100, with
higher scores indicative of better quality of life. Differences of two to three points on
physical quality of life, and three points on mental quality of life, are considered clinically
significant. The SF-12 is commonly used in studies of PWH (Drewes, Gusy, & Ruden,
2013) and has demonstrated good reliability and validity (Delate and Coons, 2000).

Depression and anxiety symptoms in the past two weeks were measured via the 9-item
Patient Health Questionnaire (PHQ-9) (Kroenke, Spitzer, & Williams, 2001) and the 7-item
Generalized Anxiety Disorder (GAD-7) (Spitzer, Kroenke, Williams, & Lowe, 2006).
PHQ-9 scores range from 0-27, with scores 210 indicative of moderate-to-severe depression
(Kroenke, et al., 2001), and were dichotomized as none/mild (0-9) or moderate-to-severe
(10-27) as done in prior research of PWH (Silverberg, et al., 2018). The PHQ-9 has
demonstrated adequate reliability and validity among PWH.30:31 GAD-7 scores range from
0-21, with scores >10 indicative of moderate-to-severe anxiety (Spitzer, et al., 2006), and
were dichotomized as none/mild (0-9) and moderate-to-severe (10-21) as done in prior
research of PWH (Silverberg, et al., 2018). The GAD-7 has demonstrated good reliability
and validity (Shacham, Morgan, Onen, Taniguchi, & Overton, 2012; Spitzer, et al., 2006).

Past 30-day substance use was measured via a self-administered questionnaire. Participants
reported whether they had used tobacco, marijuana or other substances (including
prescription drug use other than as prescribed, tranquilizers, stimulants, cocaine, painkillers,
heroin, hallucinogens, and ecstasy) in the prior 30 days. Hazardous drinking was defined as
>4 or =5 drinks/day, for =1 of the past 30 days, for women and men, respectively.

HIV clinical factors included HIVV RNA, categorized as <75 copies/mL or >75 copies/mL, to
quantify the lower level of virus detection as done in prior research (Mitsuya et al., 2006;
Panel on Antiretroviral Guidelines for Adults and Adolescents, 2018; Silverberg, et al.,
2018), and CD4 cell counts/ul (continuous), obtained from the EHR. Adherence to HIV
antiretroviral medication was obtained from the following question on the baseline
questionnaire, “What is your best guess about how much of your prescribed HIV
medications you have taken in the last month?”. Responses were dichotomized to < or =
90% adherence, as prior studies have shown that HIV medication adherence of at least
90-95% is associated with successful viral suppression (E. Machtinger and Bangsberg,
2005).

Age, sex, race/ethnicity (non-Hispanic white, non-Hispanic Black, Hispanic, other,
unknown), education (< high school, some college/college degree, graduate school),
employment status, income (=$50,000, <$50,000 household income), and marital status
(married/domestic partner/intimate partner vs. single) were obtained from the questionnaire.

Statistical analysis

We examined baseline characteristics of study participants overall and by ACEs category.
We used multivariable linear regression analyses to evaluate whether ACEs were associated
with CD4 T-cell count and quality of life, and multivariable logistic regression analyses to
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evaluate whether ACEs were associated with mental health and substance use, medication
adherence, and HIV RNA, adjusting for demographics. Analyses were conducted in SAS
(\ersion 9.4, Cary, NC).

The sample (N=584) had a mean (SD) age of 49.0 (10.9) years, and was 96.9% male, 63.0%
white; 9.2% black; 14.2% Hispanic; 4.1% other; and 9.4% unknown (Table 1). Over half had
at least some college education (52.1%), and were employed (72.8%), with income >
$50,000 (61.5%), and single marital status (54.6%) (Table 1); 14.2% self-reported moderate-
to-severe anxiety and 16.3% self-reported moderate-to-severe depression. Moderate-to-
severe depression and anxiety were highly correlated (Chi-square=222.93, p <.0001), with
72% of those with anxiety also having depression, and 63% of those with depression also
have anxiety. Past-month tobacco use (24.1%), marijuana or other drug use (59.9%), and
hazardous drinking (48.3%) were common. HIV was well controlled with only 6.7% having
a HIV RNA =75 copies/mL and 12.9% reporting <90% HIV medication adherence. Average
CD4 counts were 672.1 cells/ul (SD=279.0 cells/ul ).

ACES were highly prevalent, with 82.5% of participants reporting =1 ACE; 34.2% 1-2
ACEs, 25.0% 3-4 ACEs, and 23.3% =5 ACEs. The prevalence of individual ACEs is
provided in Figure 1. The most common adverse childhood exposures were verbal abuse
(45.9%) and living with someone with a substance use problem (40.1%). Having a greater
number of ACEs was associated with lower education and income, single marital status, and
moderate-to-severe anxiety (Table 1). Age, race, substance use, and HIV-related outcomes
did not differ significantly by ACE score, although there was a non-significant trend with
greater ACEs associated with a higher percentage of HIV RNA >75 copies/mL. Mean
physical and mental quality of life scores were significantly lower among PWH with greater
ACEs (Table 1).

In adjusted regression models (Table 2), PWH with 1-2 ACEs (OR=3.41,
95%CI=1.13-10.33, P=.030), 3-4 ACEs (OR=4.36, 95%CI=1.42-13.36, P=.010), and =5
ACEs (OR=3.96, 95%CI=1.28-12.19, P=.017) had significantly higher odds of anxiety
relative to those with 0 ACEs. PWH with 1-2 ACEs (p=-3.21, SE=1.40, P=.023), 3-4 ACEs
(B=-6.23, SE=1.51, P<.001), and =5 ACEs (B=-7.09, SE=1.54, P<.001) had lower mean
mental quality of life relative to those with 0 ACEs, suggesting that mental health quality
decreases as ACEs increase. PWH with =5 ACEs (but not 1-2 or 3-4 ACESs) had significantly
poorer physical quality of life relative to those with 0 ACEs (p=-2.53, SE=1.21, P=.037).
ACEs were not significantly related to depression, substance use, or HIV-related outcomes.

Discussion

This study used contemporary data obtained from a large, primary care-based sample of
PWH at risk for unhealthy alcohol use to examine whether ACEs were associated with
mental health and HIV outcomes. We found that the prevalence of ACEs was alarmingly
high among PWH, with the majority of the sample exposed to at least one ACE and nearly
half exposed to three or more ACEs. The most prevalent ACEs were verbal abuse and living
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with someone who had a substance use problem. Adjusting for socio-demographic
characteristics, having a greater number of ACEs was associated with higher odds of
clinically significant anxiety and poorer mental health.

HIV morbidity and mortality are increasingly related to mechanisms other than successful
treatment with ART (Smith et al., 2014), and mental health and quality of life may be
significant contributors. With increasing longevity among PWH, HIV primary care now
includes a focus on aging well and reducing disparities in mental health and quality of life.
ACEs can affect the physiologic stress response and alter neurological, immune, hormonal,
and cardiovascular systems, mediating increased vulnerability to anxiety and poor mental
health in adulthood (Ridout et al., 2015). Our results suggest that with advances in HIV
treatment, ACEs may not have a measurable effect on HIV outcomes for patients engaged in
healthcare, yet may still contribute to worse mental health.

Few studies have examined whether ACEs are associated with quality life among PWH.
Prior research has found inconsistent associations between ACEs and physical quality of life
(Bekele, et al., 2018; Pence, et al., 2012), and ACEs were only associated with poorer
physical quality of life in this study among PHW with =5 ACEs. In contrast, our findings of
worse mental quality of life associated with ACEs are consistent with a small but growing
body of research indicating that ACEs may have a significant and long-lasting impact on
mental health among PWH. In this study, ACEs were strongly related to anxiety. Anxiety
among PWH is common but has been under-investigated relative to depression (Brandt et
al., 2017; Heywood and Lyons, 2016). However, like depression, it is associated with poor
ART adherence and HIV outcomes (Willie, Overstreet, Sullivan, Sikkema, & Hansen, 2016)
and cognitive behavioral treatment models have been developed to address anxiety among
PWH (Spies, Asmal, & Seedat, 2013). Our results add to growing evidence suggesting that it
is important to have a trauma-informed approach to primary care and to consider the impact
that ACEs may have on anxiety and mental health symptoms when developing treatment
plans.

In contrast to prior research, ACEs were not significantly associated with depression
symptoms, substance use, or HIV medication adherence (Bekele, et al., 2018; Pence, et al.,
2012). The lack of association with depression symptoms is notable and may be attributable
to low power. Our measure of depression combined moderate and severe depression scores,
due to low sample size for severe depression when stratifying by ACE categories. While
results were not significant, the pattern of findings was in the expected direction, with
greater ACEs associated with higher odds of depression. Further, the majority of PWH with
anxiety also had depression (72%), and ACEs may contribute to the co-occurrence of both
conditions. Our sample comprised PWH who were at risk for unhealthy alcohol use, which
may partially explain differences in results relative to prior studies that have found an
association between ACEs and substance use in PWH (Bekele, et al., 2018; Spies, et al.,
2012). Finally, unlike prior studies, we did not find an association between ACEs and
medication adherence or HIV RNA levels (Bekele, et al., 2018; Spies, et al., 2012).
However, the lack of association between ACEs and CD4 counts has been previously found
(Bekele, et al., 2018). ACEs may not impact adherence to HIV medication among PWH
receiving care in integrated healthcare systems like KPNC, where access to quality HIV care
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and high rates of HIV medication adherence and HIVV RNA control are the norm (Satre et
al., 2016).

Some healthcare systems and clinicians have proposed screening patients for exposure to
ACEs as one approach to better understand their medical and mental health needs (Flanagan,
et al., 2018; Goldstein, et al., 2017; Korotana, et al., 2016). ACEs screening may increase the
likelihood that clinicians provide trauma-informed care, and patients screened for ACEs may
benefit from an improved relationship with their healthcare provider (Flanagan, et al., 2018).
Education about ACEs may help PWH to understand the connection between their early
childhood experiences and mental health, and could serve as a motivator to seek out
resources for stress management. Notably, the stigma and shame associated with mental
health problems may also be reduced if these problems are understood by PWH as an
attempt to cope with ACEs.

However, while our study shows that ACEs are associated with anxiety and poorer mental
health among PWH, additional research is needed to determine whether routine ACEs
screening in primary care is appropriate and beneficial for PWH. It may be more important
that clinicians understand what to do when they learn that patients have history of ACEs or
other childhood and adult traumatic exposures, and that healthcare organizations have
systems in place to connect patients with effective tools and resources to understand and
manage their symptoms (E. L. Machtinger et al., 2018). Curriculums have been developed to
provide clinicians with education and training in screening for and addressing ACEs and
posttraumatic stress disorder in persons with HIV (Tavakkoli et al., 2014), but more studies
are needed to understand how to improve mental health and quality of life among PWH who
have trauma histories (Willie, et al., 2016). Relatively few PWH with mental health
disorders access psychiatric specialty treatment (Satre, et al., 2013), and the presence of
ACEs could signal a need for additional assistance in linkage to care. Results from our study
suggest that clinicians could benefit by recognizing the high prevalence of ACEs among
HIV-positive patients, understanding the potential health impacts of ACEs, and providing a
safe and sensitive environment, while being aware of potential trauma triggers (Whetten, et
al., 2008).

This study has several limitations. First, our sample was primarily male and was limited to
PWH in the San Francisco Bay Area who were at risk for unhealthy alcohol use, and results
may not be generalizable to the uninsured or PWH in the general US population. Second,
PWH who didn’t participate in the study may have unique risk factors; however, the sample
was demographically similar to PWH in Northern California (California Department of
Public Health, 2016). Third, there are likely important gender and sex differences in the
relation between ACEs, mental health, quality of life, and HIV outcomes, which we were
unable to investigate due to the small number of women in our sample. Future studies with
larger samples are needed to test the potential role of sex differences in the mechanisms and
impact of ACEs and other forms of trauma on health and mental health (Croce-Galis, Gay, &
Hardee, 2015). Fourth, our measures of ACEs, quality of life, depression and anxiety,
substance use and adherence to HIV antiretroviral medication were self-reported and may be
subject to social desirability bias and recall bias, which would lead to an underestimation of
the association between ACEs and outcomes. Fifth, while our ACEs measure was more
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comprehensive than many prior studies, we did not include all childhood adversities (e.g.,
living in foster care, bullying) or details on ACEs severity, timing, frequency or duration,
and we did not access trauma exposure in adulthood, which may have also impacted study
outcomes. Finally, our study was cross-sectional and longitudinal research is necessary to
understand the mechanisms underlying the association between ACEs and mental health
among PWH.

Conclusion

Our study contributes to increasing evidence that ACEs are prevalent and may constitute a
risk factor for anxiety and poorer overall mental health among PWH, even in the era of
highly successful HIV treatment. Trauma-informed interventions to reduce anxiety and
improve mental health quality of life in PWH with childhood exposure to adversity may
reduce negative health sequelae associated with ACEs. Further research is needed to identify
and test these interventions for PWH in primary care with the goal of improving mental
health outcomes in this population.
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Figure 1.
Prevalence of ACEs among Persons with HIV (PWH) (N = 584)
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Table 1.
Sample Characteristics of Persons with HIV (PWH) Overall and by Adverse Childhood Experiences (ACES)

Page 13

Overall 0 ACEs
Characteristics

N=584  N=102 (17.5%)

1-2 ACEs
N = 200 (34.2%)

3-4 ACEs
N = 146 (25.0%)

>5 ACEs
N = 136 (23.3%)

Demographic Characteristics N (%) N (%) N (%) N (%) N (%)
Malel 566 (96.9) 101 (99.0) 192 (96.0) 144 (98.6) 129 (94.9) 0.155
Age (years) 0.315

18-39 106 (18.2) 18 (17.6) 34 (17.0) 23 (15.8) 31(22.8)

40-49 185 (31.7) 30 (29.4) 65 (32.5) 45 (30.8) 45(33.1)

50-59 187 (32.0) 33(32.4) 56 (28.0) 56 (38.4) 42 (30.9)

=60 106 (18.2) 21 (20.6) 45 (22.5) 22 (15.1) 18 (13.2)
Race/ethnicity 0.108

Non-Hispanic White 368 (63.0) 78 (76.5) 124 (62.0) 88 (60.3) 78 (57.4)

Non-Hispanic Black 54 (9.2) 5(4.9) 19 (9.5) 14 (9.6) 16 (11.8)

Hispanic 83 (14.2) 11 (10.8) 23 (11.5) 25 (17.1) 24 (17.6)

Other 24 (4.1) 3(2.9) 13 (6.5) 3(2.1) 5(3.7)

Unknown 55 (9.4) 5(4.9) 21 (10.5) 16 (11.0) 13 (9.6)
Education <.001

< High school 151 (25.9) 14 (13.7) 36 (18.0) 50 (34.2) 51 (37.5)

Some college/college degree 304 (52.1) 61 (59.8) 103 (51.5) 76 (52.1) 64 (47.1)

Graduate school 129 (22.1) 27 (26.5) 61 (30.5) 20 (13.7) 21 (15.4)
Employed 425(72.8) 78 (76.5) 145 (72.5) 110 (75.3) 92 (67.6) 0.391
Income > $50,0002 346 (61.5) 65 (67.7) 129 (66.8) 76 (54.3) 76 (56.7) 0.041
Single 319 (54.6) 46 (45.1) 103 (51.5) 82 (56.2) 88 (64.7) 0.017
Mental Health Characteristics
Moderate-to-severe anxiety 83(14.2) 6(5.9) 26 (13.0) 26 (17.8) 25(18.4) 0.023
Moderate-to-severe depression 95 (16.3) 10 (9.8) 30 (15.0) 29 (19.9) 26 (19.1) 0.135
Hazardous drinking3 282 (48.3) 45 (44.1) 99 (49.5) 73 (50.0) 65 (47.8) 0.798
Tobacco use4 141 (24.1) 22 (21.6) 47 (23.5) 38 (26.0) 34 (25.0) 0.861
Marijuana or other drug use4’5 350 (59.9) 60 (58.8) 115 (57.5) 86 (58.9) 89 (65.4) 0.507
HIV-Related Variables
HIV RNA > 75 copies/mL5 39 (6.7) 4(3.9) 8 (4.0) 15 (10.3) 12 (8.9) 0.056
HIV medication adherence <90%’ 73 (12.9) 14 (14.1) 19(9.7) 18 (12.9) 22 (16.5) 0.329
CD4 count cells/uL (Mean (SD))&‘Q 672.1(279.0)  657.9 (258.5) 661.8 (267.8) 680.5 (298.5) 689.1 (290.0) 0.763
Quiality of Life (Mean (SD))g
Physical quality of life 49.6 (9.6) 50.7 (8.0) 50.3 (9.5) 49.7(10.3) 47.6 (9.7) 0.043
Mental quality of life 445 (11.8) 48.8 (10.5) 45.8 (11.1) 42.9 (12.0) 41.2 (12.3) <.001

Notes:

1 .
P-value from Fisher’s exact test.
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221 patients were missing income information.

3Drinking at the 24/5 level for =1 day in past month.

4In prior 30 days.

5Prescription drug use other than as prescribed, tranquilizers, stimulants, cocaine, painkillers, heroin, hallucinogens, and ecstasy.
62 patients with missing HIV RNA information.

718 patients with missing adherence information.

82 Patients with missing CD4 count information.

gP—vaIues from ANOVA comparing means.

Bold = significant at P<.05.
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