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BACKGROUND AND OBJECTIVE: It is unknown
whether testing HIV-infected individuals for hepatitis C
virus (HCV) and informing them of their HCV status
impacts subsequent alcohol use. We hypothesized that
HIV-infected individuals with current or past alcohol
problems who reported being told they had HCV were
more likely to 1) abstain from alcohol and 2) not drink
unhealthy amounts compared to individuals who had
not been told.

DESIGN, PARTICIPANTS, AND MEASUREMENTS: Da-
ta from a prospective, observational cohort study (HIV-
Longitudinal Interrelationships of Viruses and Ethanol)
were used to assess the association between awareness
of having HCV at baseline and subsequent abstinence
and not drinking unhealthy amounts as reported at 6-
month follow-up intervals. General estimating equa-
tions logistic regression was used to account for the
correlation from using repeated observations from the
same subject over time. We adjusted for age, sex, race,
homelessness, injection drug use, depressive symp-
toms, and having abnormal liver tests.

RESULTS: Participants who reported being told they
had HCV were more likely to report abstaining from
alcohol (AOR=1.60; 95% CI: 1.13 to 2.27) and not
drinking unhealthy amounts (AOR=1.46; 95% CI: 1.01
to 2.11).

CONCLUSIONS: Among patients infected with HIV who
had a history of alcohol problems, reporting being told
one had HCV was associated with greater abstinence
from alcohol and less unhealthy amounts of drinking.
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BACKGROUND

Because of overlapping risk factors, approximately 30% of
individuals with HIV are co-infected with hepatitis C virus
(HCV).1 Alcohol and HIV infection are both associated with
more rapid progression of HCV-related liver disease;2,3 there-
fore, it is recommended that all patients with HCV, and in
particular those who are co-infected with HIV/HCV, abstain
from or at least moderate their alcohol use.4 It is unknown
whether patients with HIV who use alcohol change their
behavior in response to being diagnosed with HCV.

We examined the effect of reporting being told one had HCV
on drinking in a cohort of patients with HIV and a history of
alcohol problems, hypothesizing that patients who reported
being told they had HCV were more likely to have reduced
alcohol consumption compared to individuals who had not
been told.

METHODS

Design. Data were from a prospective, observational cohort
study (HIV-Longitudinal Interrelationships of Viruses and
Ethanol [HIV-LIVE]) in which assessments occurred at 6-
month intervals over a maximum of 42 months.

Subjects. Recruitment occurred from a previous cohort study,
an intake clinic for HIV-infected patients, HIV primary care
and specialty clinics, homeless shelters, drug treatment
programs, subject referrals, and flyers. Enrollment occurred
between August 2001 and July 2003.

Eligibility criteria were as follows: 1) documented HIV
antibody test by ELISA and confirmed by Western blot; 2) 2
or more affirmative responses to the CAGE alcohol screening
questionnaire5,6 or physician investigator diagnosis of alcohol-
ism; 3) ability to speak English or Spanish. Exclusion criteria
included: 1) scoring <21 on the 30-item Folstein Mini-Mental
State Examination7,8 and 2) inability to provide informed
consent. The Institutional Review Boards of Boston Medical
Center and Beth Israel Deaconess Medical Center approved
this study.
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Outcomes. The two outcomes of interest were abstinence and
not drinking unhealthy amounts in the past 30 days. At each
6-month study visit past-month alcohol consumption was
assessed using a validated calendar method (Alcohol timeline
followback).9 Abstinence was defined as no drinks in the past
30 days. Unhealthy drinking amounts were defined as: 1)
greater than 14 standard drinks per week, or greater than 4
drinks on occasion for men, or 2) greater than 7 drinks in the
past week or greater than 3 drinks on occasion for women.10

Independent Variables. The primary independent variable was
awareness of HCV diagnosis. This was defined as a positive
response to the question “Has a doctor ever told you that you
had hepatitis C?” which was queried at study entry only. A
negative response could either mean that a patient had been
tested and told he/she did not have hepatitis C, or that he/she
was never tested.

Additional covariates were self-reported age, sex, race,
recent (in the past 6 months) homelessness, recent injection
drug use, depressive symptoms, and having abnormal liver
enzymes. Depressive symptoms were assessed using the
Center for Epidemiologic Studies Depression scale (CES-D),11

and a threshold of ≥16 was used to define a higher level of
depressive symptoms. Secondary analyses used information
on chronic infection as determined by HCV RNA levels on
polymerase chain reaction (PCR) testing.

Statistical Analysis. Chi-square and Student’s t tests were used
to compare baseline characteristics of subjects who reported
being told by a doctor they had hepatitis C compared to those
who did not report being told. General estimating equations
(GEE) logistic regression was used to calculate odds ratios and
95% confidence intervals, adjusting for other covariates. The
GEE approach was used to account for the correlation from
using repeated observations from the same subject over time.
An exchangeable working correlation structure was used and
empirical standard errors are reported for all analyses.
Collinearity of covariates was assessed by calculating the
correlation between independent variables and no pair of

variables had a correlation >0.40. A two-tailed p value <0.05
was considered statistically significant for all hypothesis
testing. To assess whether the effect of being told was 1)
independent from having actual infection and 2) did not differ
by actual infected status, we did secondary analyses adjusting
for and stratifying by HCV RNA status (detectable vs
undetectable). We also performed additional analyses,
adjusting for site of recruitment. Analyses were performed
using SAS software (version 9.1; SAS Institute, Cary, NC,
USA).

RESULTS

The study sample was comprised of 400 participants, of which
211 (53%) reported being told by a physician that they had
hepatitis C. The latter patients were more likely to be older,
female, homeless, currently using injection drugs, have more
depressive symptoms, and have abnormal liver enzymes
(Table 1).

At baseline, 64% of patients who were told they had
hepatitis C reported abstinence from alcohol versus 52% of
patients who were never told they had hepatitis C (p value=
0.02). Fewer individuals who had been told they had hepatitis
C reported drinking unhealthy amounts (27% told vs 36%
never told, p value=0.09).

The median follow-up time for patients was 18 months.
Reporting being told one had hepatitis C was positively
associated with abstinence and not drinking unhealthy
amounts in multivariable logistic regression models (Table 2).
Participants who reported being told they had hepatitis C had
approximately one and a half times the odds of abstaining from
alcohol and not drinking unhealthy amounts compared to
participants who had not been told they had hepatitis C (AOR
for abstinence=1.60; 95% CI: 1.13 to 2.27; AOR for no
unhealthy alcohol use=1.46; 95% CI: 1.01 to 2.11). Secondary
analyses adjusting for recruitment site produced similar
results (data not shown).

Table 1. Characteristics of HIV-infected Subjects at Baseline by
HCV Awareness

Never told HCV+
(n=189)

Told HCV+
(n=211)

P
value

Age, mean (±SD*) 41 (±8) 44 (±7) <0.01
Race:

White 30% 35% 0.15
Black 47% 37%
Other 23% 28%

Female 20% 30% 0.02
Recent
homelessness**

19% 31% <0.01

Recent injection drug
use**

5% 23% <0.01

Depressive symptoms† 56% 70% <0.01
Abnormal liver
enzymes‡

47% 80% <0.01

Detectable HCV RNA 12% 85% <0.01

*Standard deviation
**Within the past 6 months
†CES-D scale score ≥ 16
‡Alanine aminotranferease (ALT) and aspartate aminotransferase (AST)

Table 2. Adjusted Odds Ratios for Abstinence and No Unhealthy
Alcohol Use for HIV-Infected Individuals With Current or Past

Alcohol Problems*

Abstinence
(95% CI)

No unhealthy alcohol
use (95% CI)

Told HCV Positive 1.60 (1.13, 2.27) 1.46 (1.01, 2.11)
Age 1.01 (0.99, 1.04) 1.04 (1.01, 1.06)
Female 1.83 (1.24, 2.71) 1.51 (1.01, 2.26)
Black race 0.79 (0.54, 1.16) 0.86 (0.57, 1.3)
Other race 1.34 (0.87, 2.05) 1.35 (0.84, 2.17)
Recent
homelessness**

0.7 (0.53, 0.92) 0.6 (0.44, 0.82)

Recent injection drug
use**

0.88 (0.62, 1.24) 1.01 (0.65, 1.58)

Depressive
symptoms†

0.92 (0.73, 1.16) 0.84 (0.65, 1.09)

Abnormal liver
enzymes‡

0.86 (0.69, 1.06) 0.77 (0.59, 1.00)

*Results from GEE logistic regression models with adjustment for all
variables: analyses based on 1,650 observations and 400 subjects.
**Within the past 6 months
†CES-D scale score ≥ 16
‡Alanine aminotranferease (ALT) and aspartate aminotransferase (AST)
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Most (396) of the 400 study subjects had HCV RNA test
results available. Of the individuals who had been told they
had HCV, 85% had detectable HCV RNA; of those never told
they had HCV, 88% had undetectable HCV RNA. Adjusting for
HCV RNA did not attenuate the impact of being told of HCV
infection on abstinence (AOR=1.59, 95% CI: 0.98 to 2.58) or
not drinking unhealthy amounts (AOR=1.56, 95% CI: 0.79 to
3.1), thus it appeared the effect of being told was independent
of actual infection. Also, the effect of being told did not differ by
status of HCV RNA: odds ratios were similar and confidence
intervals overlapped.

DISCUSSION

Among patients infected with HIV who had current or past
alcohol problems, reporting being told one had hepatitis C was
associated with greater odds of abstaining from alcohol and a
lower odds of drinking unhealthy amounts. The results from a
secondary analysis suggest that it is being told of one’s
hepatitis C diagnosis, rather than actually having infection,
that is linked to the effect on drinking. This finding is clinically
relevant, as it gives indirect support to the hypothesis that
telling patients that they have HCV may lead to less unhealthy
alcohol use, which in turn can impact long-term outcomes
among patients who are co-infected with HIV and HCV.

Our findings appear to be consistent with limited prior
research. A study of HIV positive veterans also found a higher
rate of abstinence among patients who were co-infected with
HCV (based on antibody testing) compared to patients with
HIV alone.12 Studies in other populations not specifically HIV-
infected have been mixed, finding either less alcohol use for
those aware of their HCV status or no effect.13–16

Although the absolute difference in abstinence and un-
healthy use between the 2 groups was modest, these differ-
ences could nonetheless translate into substantial gains on a
population level. Approximately 4 million Americans—1.6% of
the population—are believed to be infected with HCV.17 It is
estimated that 5–20% of those infected will develop cirrhosis
after 20 years; once diagnosed with cirrhosis, the risk of
developing hepatocellular cancer may be 1–4% per year.4,18

Heavy alcohol use has a synergistic affect with HCV infection
and greatly increases the odds of developing cirrhosis and liver
cancer.19,20 Therefore, if screening and notifying individuals of
their HCV positive status leads to even modest improvements
in alcohol use, a substantial number of individuals might avert
liver complications.

This study has several important limitations. We did not
assess whether patients received advice about their drinking
so we cannot determine whether patients changed their
behavior in response to physician counseling. Drinking was
based on participants’ self-report; despite using a validated
tool and assuring confidentiality, patients who were told they
had hepatitis C and were aware that they should not be
drinking may have been more likely to misrepresent their
alcohol use (social desirability bias). Finally, although we
adjusted for confounders, there may have been residual
confounding.

Among a cohort of HIV-infected individuals with current or
past alcohol problems, reporting being told that one had
hepatitis C was associated with greater abstinence and less

unhealthy amounts of drinking. Testing HIV-infected patients
for HCV and informing them of their status may lead them to
drink less, and thus reduce their likelihood of developing HCV-
associated liver disease.
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