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Abstract
Background—The impact of alcohol consumption on depressive symptoms over time among
patients who do not meet criteria for alcohol abuse or dependence is not known.

Objective—To evaluate the impact of varying levels of alcohol consumption on depressive
symptoms over time in patients with and without HIV infection.

Design—We used data from the Veterans Aging Cohort Study (VACS). We used generalized
estimating equations models to assess the association of alcohol-related categories, as a fixed
effect, on the time-varying outcome of depressive symptoms.

Participants—VACS is a prospectively enrolled cohort study of HIV-infected patients and age-,
race- and site-matched HIV uninfected patients.

Main Measures—Hazardous, binge drinking, alcohol abuse and alcohol dependence were
defined using standard criteria. Depressive symptoms were measured by the Patient Health
Questionnaire (PHQ-9).

Key Results—Among the 2446 patients, 19% reported past but not current alcohol use, 50%
non-hazardous drinking, 8% hazardous drinking, 14% binge drinking, and 10% met criteria for
alcohol or dependence. At baseline, depressive symptoms were higher in hazardous and binge
drinkers than in past and non-hazardous drinkers (OR=2.65; CI=1.50/4.69; p<.001) and similar to
those with abuse or dependence. There was no difference in the association between alcohol-
related category and depressive symptoms by HIV status (OR=0.99; CI=.83/1.18; p=.88).
Hazardous drinkers were 2.53 (95% CI = 1.34/4.81) times and binge drinkers were 2.14 (95% CI
= 1.49/3.07) times more likely to meet criteria for depression when compared to non-hazardous
drinkers. The associations between alcohol consumption and depressive symptoms persisted over
three years and were responsive to changes in alcohol-related categories.

Conclusions—HIV-infected and HIV-uninfected hazardous and binge drinkers have depressive
symptoms that are more severe than non-hazardous and non-drinkers and similar to those with
alcohol abuse or dependence. Patients who switch to a higher or lower level of drinking
experience a similar alteration in their depressive symptoms. Interventions to decrease unhealthy
alcohol consumption may improve depressive symptoms.
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1. INTRODUCTION
High levels of alcohol consumption, alcohol abuse and alcohol dependence are associated
with higher levels of depressive symptoms (Sullivan et al., 2005). A recent study examined
the association between alcohol abuse or dependence and major depression (Fergusson et
al., 2009). Using data from a 25-year longitudinal study of a birth cohort this study
determined that there was a significant association between alcohol abuse or dependence
and major depression at all ages and for both genders. Those with alcohol abuse or
dependence were 1.9 times more likely to also have major depression. Using a series of
structural equation models (Muthen et al., 1984) including one that assumed a reciprocal
association, one that assumed a unidirectional association with major depression leading to
alcohol problems and one that assumed a unidirectional association with alcohol problems
leading to major depression, their results suggested a unidirectional causal association in
which alcohol problems lead to an increased risk of major depression. There was no
evidence of a reverse effect with major depression leading to alcohol abuse or dependence.

Patients with alcohol problems are routinely cared for in primary care. Less severe alcohol
problems, such as at-risk drinking, is identified in close to 20% of patients seen in primary
care (Fleming et al., 1998). In addition, the prevalence of depression ranges from 5% to 9%
in primary care settings (1993; Simon and VonKorff, 1995) with between 40% and 60% of
depression treatment occurring in this setting (Harman et al., 2006; Katon et al., 1996; Katon
et al., 1995; Katz et al., 1998; Kessler et al., 2003; Pincus et al., 1998).

Patients with HIV are now commonly viewed as having a chronic medical condition and the
majority of them receive their care from general internists. Data from the HIV Costs and
Service Utilization Study, a study of a probability sample of HIV-infected patients in the
U.S., revealed in one survey that of 379 physicians providing care to HIV-infected patients,
56% of them were general internists (Landon et al., 2002). As is true of other patients cared
for by primary care physicians, alcohol use is common in patients with HIV and it, along
with depression, adversely impacts outcomes in these patients (Cook et al., 2001; Palepu et
al., 2004; Samet et al., 2004). The prevalence of alcohol problems and alcohol use disorders
in patients with HIV is estimated to range from 22% to 60%(Cook et al., 2001; Lefevre et
al., 1995; Petry, 1999; Phillips et al., 2001). Alcohol can lead to enhanced HIV viral
replication (Bagasra et al., 1989; Cook et al., 1997), immunosuppression, high-risk sexual
behaviors, impaired adherence to antiretroviral medication (Cook et al., 2001; Fabris et al.,
2000; Galvan et al., 2002) decreased CD4-lymphocyte counts and higher HIV RNA levels
(Samet et al., 2003). Depression is associated with immunosuppression, and poor medication
adherence in patients with HIV (Cruess et al., 2003; Evans et al., 2002; Leserman, 2003;
Turner et al., 2003).

Given the high rates of both alcohol consumption and depressive symptoms in HIV-infected
and uninfected patients seen in primary care, and the spectrum of adverse consequences, it is
critical to evaluate the impact of alcohol consumption on depressive symptoms in patients
who do not meet criteria for alcohol abuse or dependence and to examine the potential
differential effect based on HIV status. Therefore, the current study is designed to determine
the impact of varying levels of alcohol consumption and alcohol-related categories on
depressive symptoms over time in patients with and without HIV infection.
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2. METHODS
2.1 Study Sample

The Veterans Aging Cohort Study (VACS) is a prospectively enrolled cohort study of HIV-
infected patients attending Infectious Disease (ID) clinics and age-, race- and site-matched
HIV uninfected patients in General Medicine (GM) clinics. The VACS is a multi-site,
multiwave study being conducted at eight Veterans Health Administration (VA) healthcare
facilities: Atlanta, GA; Baltimore, MD; Bronx, NY; Houston, TX; Los Angeles, CA, New
York City, NY; Pittsburgh, PA; and Washington, DC. The study is Institutional Review
Board-approved at the VACS coordinating center at the VA Connecticut Healthcare System,
at Yale University, and each of the local sites. All study participants provide written
informed consent. Patients from two sites (Baltimore, MD and Washington, DC) were not
enrolled until after the first wave of follow-up assessments so are not included in the current
analysis. Of 3192 potential subjects, 708 were excluded because they had fewer than two
follow-up assessments, 11 were excluded because they were missing one or more depression
assessments, and 27 were excluded because they indicated that they never had a drink of
alcohol in their life. This left the final analytic sample of 2446 patients. The patients
excluded from the analyses did not differ significantly from those included on gender, race,
marital status, employment status, hepatitis C status, drug, alcohol, or alcohol strata. General
medicine patients were more likely to be excluded, as were younger patients; while those on
selective serotonin reuptake inhibitors (SSRIs) were more likely to be included.

2.2 Data Collection
Data was collected between 2002 and 2008 using self-administered questionnaires,
administrative, pharmacy and laboratory records. The self-report questionnaire was
administered at baseline and after one, two, and three years. International Classification of
Diseases, Ninth Revision (ICD-9) (1978) diagnostic codes were extracted from the VA
administrative data (Justice et al., 2006b). CD4 lymphocyte counts, HIV log10 RNA, and
hepatitis antibody status were extracted from laboratory files. Information on use and
adherence to highly active antiretroviral (HAART) medication and SSRIs was extracted
from the VA pharmacy database. Pharmacy data was reviewed for all prescription
medications dispensed. HAART adherence was based on cumulative days exposure to
HAART prior to each survey date with less than 90% adherence considered non-adherent
(Braithwaite et al., 2007). Alcohol consumption was measured using the Alcohol Use
Disorders Identification Test (AUDIT) (Saunders et al., 1993). Depressive symptoms were
assessed using the Patient Health Questionnaire (PHQ-9) (Kroenke et al., 2001).

2.3 Alcohol-Related Categories and Depressive Symptoms Measures
All patients were categorized into alcohol-related categories in a sequential and hierarchical
fashion based upon their baseline survey AUDIT responses and ICD-9 information. If a
patient had been treated for an alcohol use disorder or related diagnosis in the year prior to
or up to six months after the survey date based on ICD-9 codes, they were categorized as
meeting criteria for alcohol abuse or dependence. Among the remaining patients, those who
reported consuming 6 or more drinks on one occasion 3 or more times during the past year
were categorized as binge drinkers (Gual et al., 2002). Patients who had an AUDIT score of
5 (females) or 7 (males) or more were categorized as hazardous drinkers (U.S. Department
of Health and Human Services (U.S. Department of Health and Human Services, 1995).
Those who reported they had consumed alcohol in the past year but did not meet criteria for
the above categories were considered to be non-hazardous drinkers. Patients missing an
AUDIT assessment score but who drank in the past year were considered to be non-
hazardous drinkers. Patients who ever had a drink, but had not had a drink in over one year,
were categorized as past drinkers. “Unhealthy” drinkers were those that fit into the category
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of hazardous drinking, binge drinking or alcohol abuse or dependence (Saitz, 2005). Low-
risk drinkers included those with non-hazardous or no use. A PHQ-9 score of greater than
nine has an 88% sensitivity and 88% specificity for a diagnosis of major depression
(Kroenke et al., 2001).

2.4 Statistical Analyses
Analyses of demographic and clinical characteristics at baseline included descriptive
statistics, chi-square, and t-tests. We conducted longitudinal models to evaluate the
association between AUDIT and PHQ-9 scores over a 3 year period of time. In these
models, using repeated PHQ-9 scores as the outcome, we examined alcohol*HIV*time
interaction. Because the primary outcome was binary (depressed or not depressed), we used
a generalized estimating equation (GEE) model to assess the association of alcohol-related
category, as a fixed (or time-invariant) effect on the time-varying outcome of PHQ
depression, with an unstructured covariance structure between the repeated measures.
Finally, in patients with all four waves of data (n=1634), we also documented a change from
baseline alcohol-related category to alcohol-related category in a subsequent wave and
examined their median PHQ-9 scores. “Unhealthy to Unhealthy” were those with unhealthy
drinking at all four time points; “Unhealthy to Low-risk” were those with unhealthy drinking
at baseline but one subsequent categorization as a low-risk drinker; “Low-risk to Low-risk”
were those with Low-risk drinking at all four time points; and “Low-risk to Unhealthy” were
those with low-risk drinking at baseline but one subsequent categorization as an unhealthy
drinker. All statistical analyses were performed using SAS version 9.1.3 (SAS, Inc., Cary,
North Carolina).

3. RESULTS
3.1 Characteristics

At baseline, 19% (464) reported past but not current alcohol use, 49% (1213) non-hazardous
use, 8% (191) hazardous, 14% (338) binge, and 10% (240) abuse or dependence. The mean
(SD) AUDIT score at baseline was 4.3 (4.2). One thousand six hundred and sixty-seven
(68%) were identified as low-risk drinkers, 32% (769) were identified as unhealthy drinkers.
The mean (SD) PHQ-9 score at baseline was 5.5 (6.1). Twenty-one percent (501) had a
PHQ-9 greater than 9 indicating that they met our criteria for major depression. The baseline
demographic, clinical and substance use characteristics of all of the patients, those identified
as low-risk drinkers and those identified as unhealthy drinkers are provided in Tables 1 and
2.

A greater proportion of those classified as unhealthy drinkers were older (p=.003), male (p<.
001), unemployed (p<.001), had evidence of Hepatitis C infection by antibody (p<.001),
were current illicit drug users (p<.001), were more likely to meet criteria for depression (p<.
001), had higher PHQ-9 scores (p<.001), and were taking an SSRI (p<.001).

Among the 1339 HIV-infected patients, 79% (1058) were on HAART and of those, 51%
(539) were considered to have adherence greater than 90%. The mean CD4 was 416, and the
mean log10 HIV RNA was 3.1. Thirty percent (401) met criteria for unhealthy drinking and
47% (630) met criteria for depression. Among HIV-infected patients there were no
differences in antiretroviral medication adherence, CD4 counts or HIV log RNA levels
based on their alcohol-related category.

3.2 Association Between Alcohol-Related Categories and Depressive Symptoms
The association between alcohol-related category and depression is strong and consistent
(Figure 1). Hazardous and binge drinkers have depressive symptoms similar to those with
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alcohol abuse or dependence and significantly higher than past drinkers and non-hazardous
drinkers (OR=2.65; CI=1.50/4.69; p<.001) and this association persists over time. There is
no difference in depressive symptoms between the groups with hazardous drinking versus
abuse/dependence (OR=.87; CI=.63/1.22; p.43), between the groups with binge versus
hazardous drinking (OR=1.11; CI=.81/1.52; p=.53) or between the groups with past drinking
versus non-hazardous drinking (OR=1.15; CI=.93/1.42; p=.21). After adjusting for
correlated outcome data, gender, race, and age, patients with hazardous drinking were 2.53
(95% CI = 1.34/4.81) times and those with binge drinking were 2.14 (95% CI = 1.49/3.07)
times more likely to meet criteria for depression when compared to those with non-
hazardous levels of drinking (Table 3). Patients with alcohol abuse or dependence were 2.29
(95% CI = 1.44/3.63) times more likely to meet criteria for depression when compared to
those with non-hazardous levels of drinking.

3.3 Association Between Change in Alcohol-Related Categories and Depressive
Symptoms over Time

There is an impact of changing from one drinking category to another on depressive
symptoms (Table 4). Those patients who remained in the unhealthy drinking category had
the highest level of depressive symptoms and those who remained in the low-risk category
had the lowest level of depressive symptoms, while those who switched from low-risk to
unhealthy had higher levels than those who switched from unhealthy to low-risk drinking
categories. Finally, there was no significant difference in the association of alcohol-related
category with depressive symptoms by HIV status (3-way interaction was not significant)
(OR=0.99; CI=.83/1.18; p=.88).

4. DISCUSSION
This study is one of the first to examine the impact of lower levels of alcohol consumption
(not alcohol abuse or dependence) on depressive symptoms in both HIV-infected and HIV-
uninfected patients over time. After demonstrating a high prevalence of unhealthy drinking
and depressive symptoms in the overall sample (32% identified as unhealthy drinkers and
44% with depressive symptoms – 21% of whom were likely to have greater than mild
depression) and among HIV-infected patients (30% identified as unhealthy drinkers and
47% with depressive symptoms-21% of whom were likely to have greater than mild
depression), we found that for both HIV-infected and HIV-uninfected individuals, those
with lower levels of drinking (hazardous, binge) had depressive symptoms similar to those
with alcohol abuse or dependence and that this association persisted over the three year
study period.

Hazardous and binge drinking, along with alcohol abuse or dependence were all
independently associated with depression after adjusting for potential confounding variables.
Perhaps most notably, patients who switched to either a higher or lower level of alcohol-
related category experienced a similar alteration in their level of depressive symptoms.
Finally, the current study demonstrated that these findings were the same, regardless of HIV
status.

Our study has important strengths including a clinical sample, a longitudinal design,
demographically similar HIV infected and HIV-uninfected comparators, a large multi-racial,
multi-ethnic sample, widely dispersed geographic sites, and long term follow-up. Our
sample reflects the racial and ethnic distribution of HIV in the United States and anticipates
the aging of the HIV epidemic in that the median age is approximately 10 years older than
that reported by the CDC nationally (Justice et al., 2006a) . Nonetheless, Veterans in care
may not represent non- Veterans in care more generally.
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A recent study examined the impact of alcohol use on depressive symptoms in 400
individuals with HIV and a documented history of alcohol-related diagnoses (Sullivan et al.,
2008). This study found that alcohol dependence and heavy alcohol use were significantly
associated with higher depression scores in unadjusted models but in adjusted analyses, the
association of current alcohol dependence persisted (p<.0001), however, the effect of heavy
drinking was no longer noted (p=.11). Therefore, this study, conducted in an exclusively
HIV-infected cohort with prior or current alcohol related diagnoses, found in contrast to the
current study, that lower levels of alcohol consumption did not have a similar impact as
alcohol dependence on depressive symptoms in HIV-infected patients. This finding may be
in part due to the fact that the study cohort had a considerable burden of depressive
symptoms at baseline and therefore may be masking some of the effect that varying levels of
alcohol had on these symptoms.

Our study reveals the interesting finding that the patients with lower levels of drinking in the
form of hazardous or binge drinking behaved similarly in terms of their depressive
symptoms as those with a diagnosis of alcohol abuse or dependence. These findings
highlight the importance of screening for alcohol consumption in this at-risk group (32% of
this clinical population were unhealthy drinkers). Although patients with hazardous and
binge drinking do not meet criteria for alcohol abuse or dependence, the consequences with
respect to depressive symptoms may be very similar. Interestingly, a recent study examining
the characteristics of hazardous drinkers found that they were more similar in their socio-
demographic characteristics to individuals with alcohol abuse or dependence than they were
to those with moderate drinking (Halme et al., 2008). These data prompt the question as to
whether these lower levels of drinking, hazardous and binge, should be viewed similar to
alcohol abuse or dependence in terms of the evaluation and treatment of these patients?

The current study has limitations. The cohort was comprised of U.S. Veterans and the vast
majority were men. Therefore these findings may not be completely generalizable to other
populations. In addition, while the data on alcohol consumption and depressive symptoms
were collected via self-report raising the concern for some potential bias, the assessments
used for this data collection are well-established and validated instruments (Brown et al.,
1992; Hesselbrock et al., 1983). We used an eighteen month window around the baseline
survey to detect evidence of alcohol abuse or dependence and some individuals with a
lifetime history of an alcohol use disorder, and increased risk for depression, may have been
misclassified. Most individuals with alcohol use disorders are not diagnosed nor do they
receive treatment for their disorder (Hasin et al., 2007) and there is evidence that a major
reason is that these individuals do not perceive a need for treatment (Edlund et al, 2009).
Given this finding, there is a possibility that individuals in our study who would have met
criteria for an alcohol use disorder but who did not receive treatment were misclassified and
included in the undiagnosed group in our analysis. This would bias our results toward not
finding a difference in depressive symptoms unless the majority of those misclassified were
included in the hazardous or binge drinking groups. We believe our use of ICD-9 codes
from a variety of settings, both alcohol treatment and non-treatment settings, self-report data
on alcohol consumption, and hierarchical assignment to risk categories has increased the
specificity of our alcohol classifications and helped to reduce the potential impact of
misclassification bias. The PHQ-9 as a measurement of depressive symptoms may be
subject to interference by symptoms of the alcohol withdrawal syndrome. There is strong
data indicating that alcohol withdrawal symptoms may mimic depressive symptoms (Hasin
et al., 2002, Schuckit et al., 1997, Martinotti et al., 2008), therefore some of the subjects in
our sample may have been experiencing alcohol withdrawal that was reflected as depressive
symptoms on the PHQ-9. The fact that these assessments were conducted during routine
clinical care and not during periods of acute alcohol detoxification should diminish the
impact of withdrawal on the assessment of depressive symptoms. Nonetheless, alcohol
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withdrawal occurs over a prolonged period of time and with reductions in alcohol
consumption as well as abstinence, therefore future research with more detailed assessments
of alcohol withdrawal and specific depression measures could help parse out the overlap
between these syndromes. Finally, we did not include in our analyses whether a given
subject was currently receiving medication therapy for depression at a given wave which
could potentially impact on their level of depressive symptoms.

There are important clinical and research implications of our findings. Patients with lower
levels of alcohol consumption (hazardous and binge drinking) who did not meet criteria for
alcohol abuse or dependence, had depressive symptoms that were similar to those with
abuse or dependence. The association between alcohol-related categories and depressive
symptoms persisted over time. Moreover, changing alcohol-related categories, from
unhealthy to low-risk drinking was associated with improvement in depressive symptoms.
These findings raise the possibility that clinicians caring for these patients may consider
alcohol treatments, such as brief interventions, which may decrease alcohol consumption in
those with hazardous and binge drinking, to improve depressive symptoms. It also provides
a potential rationale to evaluate a more broad application of treatments traditionally reserved
for patients meeting criteria for alcohol abuse or dependence such as pharmacotherapies that
may in fact be effective in reducing both their unhealthy drinking and depressive symptoms
(Anton et al., 2006; Kranzler, 2000; Srisurapanont and Jarusuraisin, 2006). Finally, the
current study demonstrated that the association between alcohol-related categories and
depressive symptoms were the same, regardless of HIV status.

All these findings warrant further investigation. The similarities between patients with
hazardous and binge drinking and alcohol abuse or dependence, both in HIV-infected and
HIV-uninfected patients provide critical information regarding treatment options for these
groups of unhealthy drinkers. More successful treatments for these patients may not only
reduce their levels of depressive symptoms but also provide a more stable foundation on
which to provide treatment for their depression. In addition, further exploration into the
commonalities between hazardous and binge drinking and alcohol abuse or dependence
might shed some light on whether and at what point hazardous and binge drinkers
potentially progress to a level of abuse or dependence such that specific interventions can be
created to interfere with this transformation, thereby reducing the development of the
concomitant health-related consequences.
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Figure 1.
Results of Longitudinal Models of the Association of Alcohol-related Categories and
Depressive Symptoms Over Time
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Table 1

Baseline Demographic Characteristics (All Patients and Based on Alcohol-related Category)

Characteristic All Patients
(N= 2446)

Low-risk Drinkers
(n=1677)

Unhealthy
Drinkers(n= 769)

P-value

Age, mean (SD) (range) 50.2 (9.7) (22–87) 49.8 (10.4) (22–87) 50.9 (8) (28–82) 0.003

Male, % (n) 95.2% (2330) 94.2% (1580) 97.5% (750) <0.001

Race/Ethnicity, % (n) 0.114

    Black 57.3% (1401) 56.2% (942) 59.7% (459)

    White 32.3% (790) 33.6% (564) 29.3% (226)

    Other 10.4%(255) 10.2% (171) 10.9% (84)

Marital/Partner Status, %, (n) 0.018

    Married 23.4% (572) 24.4% (409) 21.2% (163)

    Divorced 26.4% (645) 25.6% (430) 27.9% (215)

    Separated 8.8% (217) 8.0% (135) 10.7% (82)

    Widowed 3.8% (94) 3.3% (55) 5.1% (39)

    Never Married 27.9% (682) 28.7% (481) 26.1% (201)

    Living with Partner 8.9% (217) 9.2% (154) 8.2% (63)

Employment, %, (n) 28.2% (691) 30.9% (518) 22.5% (173) <0.001

High school education or greater, %, (n) 92.1% (2253) 93.5% (1569) 88.9% (684) <0.001

Homelessness, % (n) 10.7% (263) 7.7 (130) 17.3% (133) <0.001

HIV-infected, % (n) 54.7% (1339) 55.9% (938) 52.1% (401) 0.081

Hepatitis C infection, % (n) 24.5% (600) 18.0% (302) 38.7% (298) <0.001

Drug Alcohol Depend. Author manuscript; available in PMC 2012 September 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Sullivan et al. Page 13

Table 2

Baseline Clinical and Substance Use Characteristics (All Patients and Based on Alcohol-related Category)

Characteristic All Patients
(N= 2446)

Low-risk
Drinkers
(n=1677)

Unhealthy
Drinkers
(n= 769)

P-value

Current illicit drug use, % (n) 18.67% (457) 11.0% (184) 35.5% (273) <0.001

Alcohol abuse or dependence, % (n) 9.8% (240) 0% (0) 31.2% (240) <0.001

AUDIT score, mean (SD) (range) 4.3 (4.2) (0–16) 2 (1.8) (0–6) 9.2 (3.8) (0–16) <0.001

Depression % (n) <0.001

    None 56.1% (1372) 60.7% (1018) 46.0% (354)

    Mild 23.4% (573) 22.1% (370) 26.4% (573)

    Moderate 9.8% (239) 7.9% (132) 13.9% (107)

    Moderate-severe 6.5% (159) 5.6% (94) 8.4% (65)

    Severe 4.2% (103) 3.7% (63) 5.2% (40)

PHQ-9 score, mean (SD) (range) 5.5 (6.1) (0–27) 5 (5.9) (0–27) 6.7 (6.5) (0–27) <0.001

Taking SSRI, %, (n) 19.5% (478) 16.1% (270) 27.0% (208) <0.001

Clinic 0.081

    General Medicine, % (n) 45.2% (1107) 44.1% (739) 47.8% (368)

    Infectious Disease(HIV), % (n) 54.7% (1339) 55.9% (938) 52.11% (401)

Antiretroviral medication adherence, % (n) (for HIV
+ patients)

0.13

    Adherent 21.7% (532) 23.0% (384) 19.2% (148)

    Not adherent 21.2% (520) 21.8% (366) 20.0% (154)

    Not on medication 11.7% (287) 11.2% (188) 12.9% (368)

CD4 count, mean (SD) (range) (for HIV+ patients) 415.9 (269.8) (2–1900) 414.4 (269.3) (1–1900) 419.7 (271.3) (3–1467) 0.585

HIV log RNA, mean (SD) (range) (for HIV+
patients)

3.1 (1.3) (1.7–5.9) 3.1 (1.3) (1.7–5.9) 3.1 (1.3) (1.7–5.9) 0.889
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Table 3

Modeled Association of Alcohol-related Categories and Depressive Symptoms Over Time

Variable Estimate
(Standard Error)

Odds
Ratio

95%
Confidence

Interval

p-value

Alcohol abuse or dependence* 0.83 (0.24) 2.29 1.44–3.63 <0.001

Binge drinking * 0.76 (0.19) 2.14 1.49–3.07 <0.001

Hazardous drinking 0.93 (0.33) 2.53 1.34–4.81 <0.001

Past alcohol use 0.26 (0.21) 1.30 0.86–1.96 0.21

HIV-infected ^ 0.21 (0.16) 1.23 0.90–1.69 0.19

Alcohol abuse or dependence X HIV-infected 0.18 (0.31) 1.20 0.66–2.19 0.55

Binge drinking X HIV-infected −0.46 (0.25) 0.63 .38–1.03 0.07

Hazardous drinking X HIV-infected −0.20 (0.45) 0.82 0.34–1.97 0.66

Past use X HIV-infected −0.11 (0.27) 0.90 0.52–1.53 0.68

Male † −0.11 (0.19) 0.90 0.62–1.29 0.56

Black ** −0.22 (0.06) 0.80 0.72–.89 <0.001

Other/Unknown race 0.19 (0.08) 1.21 1.03–1.41 0.02

Age (years) −0.02 (0.00) 0.98 0.98–0.99 <0.001

Time X HIV-infected −0.10 (0.07) 0.90 0.8–1.03 0.14

Time X Alcohol abuse or dependence X HIV-infected 0.02 (0.14) 1.02 0.91–1.36 0.89

Time X Binge drinking X HIV-infected 0.11 (0.10) 1.12 0.91–1.36 0.28

Time X Hazardous drinking X HIV-infected 0.04 (0.17) 1.04 0.74–1.46 0.81

Time X Past alcohol use X HIV-infected 0.02 (0.12) 1.02 0.82–1.29 0.83

Time X time 0.04 (0.02) 1.04 1.00–1.08 0.05

y* Reference group is non-hazardous drinkers

**
Reference group is white race

^
Reference group is HIV uninfected

†
Reference group is female
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Table 4

Impact of Change in Drinking Category on Depressive Symptoms

Group PHQ-9 Score Over all 4 time points

Change from baseline N Median

Unhealthy Drinking to Unhealthy Drinking (Unhealthy drinking at all 4 time points) 66 6.5

Unhealthy to Low-risk (Unhealthy drinking at baseline but one categorization of low-risk drinking) 312 5

Low-risk Drinking to Low-risk (Low-risk drinking at all 4 time points) 743 3

Low-risk to Unhealthy (Low-risk drinking at baseline but one categorization of unhealthy drinking) 126 4
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