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Abstract
Alcohol consumption is associated with decreased antiretroviral adherence, and decreased adherence results in poorer
outcomes. However the magnitude of alcohol’s impact on survival is unknown. Our objective was to use a calibrated and
validated simulation of HIV disease to estimate the impact of alcohol on survival. We incorporated clinical data describing
the temporal and dose-response relationships between alcohol consumption and adherence in a large observational cohort
(N�2,702). Individuals were categorized as nondrinkers (no alcohol consumption), hazardous drinkers (consume ]5
standard drinks on drinking days), and nonhazardous drinkers (consume B5 standard drinks on drinking days). Our results
showed that nonhazardous alcohol consumption decreased survival by more than 1 year if the frequency of consumption
was once per week or greater, and by 3.3 years (from 21.7 years to 18.4 years) with daily consumption. Hazardous alcohol
consumption decreased overall survival by more than 3 years if frequency of consumption was once per week or greater, and
by 6.4 years (From 16.1 years to 9.7 years) with daily consumption. Our results suggest that alcohol is an underappreciated
yet modifiable risk factor for poor survival among individuals with HIV.

Introduction

Alcohol consumption is the most prevalent risk

factor for poor adherence to Highly Active Antire-

troviral Therapy (HAART) among HIV-positive

(HIV�) individuals, with approximately half of all

persons reporting recent use (Golin et al., 2002;

Chesney et al., 2000) While the cross-sectional

association is well established (Paterson et al. 2000,

d’Arminio et al. 2005; Howard et al. 2002; Brigido

et al. 2001; Haubrich et al. 1999), recently it has

been shown that there is a tightly coupled temporal

association, with nonadherence on drinking days

greatly exceeding nonadherence on nondrinking

days in a particular patient sample (Braithwaite

et al. 2005a). This observation decreases the like-

lihood that the relationship between alcohol con-

sumption and antiretroviral nonadherence is

spurious and merely attributable to confounding.

Furthermore, a significant impact was seen even at

levels of consumption that did not meet the thresh-

old for ‘at-risk’ drinking.

This relationship may have important survival

implications. While greater than 95% adherence to

HAART is likely to extend life by 15 to 20 years,

even small reductions in adherence may compromise

its effectiveness (Karon et al., 2001). In a two-site

observational study of HIV outpatients in the US,

individuals who missed between 5% and 20% of

medication doses were nearly three times less likely

to effectively suppress plasma HIV than those who

missed fewer than 5% of doses (Paterson et al.,

2000). In a cohort of Swiss HIV patients, lapses in

adherence preceded more than half of all therapy

failures.(Paris et al., 1999) Because the adherence

reductions induced by alcohol consumption may

decrease survival, it is possible that HIV clinical

guidelines should place a greater emphasis on

screening for alcohol use disorders and facilitating

access to alcohol cessation interventions.

To inform this question, we sought to estimate the

impact of alcohol consumption on life expectancy

among individuals with HIV. Because primary data

analyses have not had sufficient power to investigate

Correspondence: R. Scott Braithwaite, MD, MSc, Assistant Professor of Medicine,Yale University School of Medicine, Section of

General Internal Medicine, West Haven VA CT Healthcare System, VACS 11 ACSL-G, 950 Campbell Ave. West Haven, CT 06516.

Tel: 203-932-5711 x5306. Fax: 203-937-4926.

AIDS Care, April 2007; 19(4): 459�466

ISSN 0954-0121 print/ISSN 1360-0451 online # 2007 Taylor & Francis

DOI: 10.1080/09540120601095734



D
ow

nl
oa

de
d 

By
: [

U
ni

ve
rs

ity
 o

f P
itt

sb
ur

gh
] A

t: 
20

:3
3 

24
 M

ay
 2

00
7 

this relationship in the current treatment era (deaths

have become increasingly rare events with modern

therapies and few studies have prospectively mea-

sured alcohol consumption), we employed a vali-

dated computer simulation of HIV disease

(Braithwaite et al., 2005b) to predict survival. This

simulation explicitly represents adherence to

HAART, and incorporates prospective measures of

adherence and alcohol consumption from a sample

of 2,702 individuals (Braithwaite et al., 2005a).

Methods

To assess the impact on survival of changes in

adherence associated with alcohol consumption, we

simulated cohorts of HIV-positive patients with

varying clinical characteristics (age, CD4 count,

viral load) and varying patterns of alcohol con-

sumption. Alcohol consumption was represented by

two variables, one which represented quantity of

consumption and another which represented fre-

quency of consumption. We made the simplifying

and conservative assumption that alcohol’s only

effect was to decrease adherence to HIV medica-

tions (i.e. it was not assumed to impact the toxicity

of HIV therapies, the immune function of the host,

or to have any impact on non-HIV comorbidities

such as Hepatitis C or coronary artery disease).

Adherence was defined as the proportion of

HAART medication doses that were taken as

directed, irrespective of the particular reason for

which the doses may have been missed (‘pill

fatigue’, side effects, life-threatening toxicity, etc).

The difference in adherence patterns between

alcohol users and nonusers were based on clinical

data from Veterans Aging Cohort Study (VACS).

Characterization of alcohol-adherence relationship

Assumptions regarding the relationship between

alcohol consumption and adherence were based on

the study of Braithwaite et al. (2005a) in which

adherence on days when alcohol was consumed

(drinking days) and on days immediately after

alcohol was consumed (postdrinking days) were

compared with adherence on days temporally sepa-

rated from alcohol consumption (nondrinking days),

among 2,702 patients in the Veterans Aging Cohort

Study. Hazardous, nonhazardous, and nondrinkers

were evaluated separately and longitudinally, which

permitted the impact of alcohol consumption to be

separated from the impact of known or unknown

confounders that may have been disproportionately

prevalent in alcohol consumers, such as depression

or drug abuse (Table I).

Representation of alcohol consumption in the simulation

Individuals were categorized as nondrinkers, non-

hazardous drinkers, or hazardous drinkers. Non-

drinkers were assumed to have consumed no alcohol

whatsoever during the time horizon of the computer

simulation. Consistent with accepted definitions of

hazardous or ‘at risk’ drinking (Samet et al., 2003)

nonhazardous drinkers were assumed to drink be-

tween 1 and 4 standard drinks on each drinking day,

and hazardous drinkers were assumed to consume 5

or more standard drinks on each drinking day. For

each group of drinkers, we explored varying fre-

quencies of consumption (never, once per month,

once per week, twice per week, three times per week,

and every day).

Representation of adherence in the simulation

Most individuals were assigned a baseline probability

of nonadherence (25%) that corresponded to a

typical prevalence of nonadherence observed across

cohorts of individuals with HIV (Haubrich et al.,

1999; Paterson et al., 2000; Howard et al., 2002;

Arnsten et al., 2002). This was also the particular

level of nonadherence that resulted in the closest

calibration of observed with expected simulation

results (Braithwaite et al., 2006). All individuals

except for hazardous drinkers were assumed to have

this baseline probability of nonadherence on non-

drinking days. Hazardous drinkers were assumed to

have a 1.7 times higher probability of nonadherence

on nondrinking days (Table I), based on the study of

Braithwaite et al. (2005a) which found that these

individuals had a higher probability of not adhering

to medications even on days when no alcohol was

consumed. This increase was unlikely to be attribu-

table to alcohol consumption, but rather was likely to

be attributable to characteristics that were more

prevalent among hazardous drinkers and that also

may have led to nonadherence, such as drug abuse

and mental illness. On drinking days and postdrink-

ing days, individuals were assumed to have greater

levels of nonadherence than on nondrinking days,

Table I. Relative risk for not adhering to medications by temporal

proximity to time of alcohol consumption and by type of drinker.

Referent case is nondrinkers. Hazardous drinkers have higher

nonadherence even on nondrinking days because of factors that

exacerbate adherence and are unrelated to alcohol consumption,

yet are more prevalent among hazardous drinkers (depression,

drug abuse, etc). Results adapted from Braithwaite et al. (2005a).

Non-drinking

days

Drinking

days

Post-drinking

days

Nondrinkers 1.0 � �
Non-hazardous drinkers 1.0 1.5 1.3

Hazardous drinkers 1.7 4.6 2.9

460 R. S. Braithwaite et al.
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with risk increases specified by the relationships

observed previously (Table I) (Braithwaite et al.,

2005a). We used relative rather than absolute risk

increases in our analyses because baseline nonad-

herence rates may vary greatly between patient

samples (from 10% to 59% of doses not consumed

on time) (Howard et al., 2002; Paterson et al., 2000;

Haubrich et al., 1999; Arnsten et al., 2002) whereas

the relative risks for nonadherence associated with

alcohol consumption in the era of HAART have

been more consistent (Arnsten et al., 2002; Cook

et al., 2001; Paterson et al., 2000); however, we

explored the impact of using absolute risk increases

in sensitivity analyses.

Estimating the impact of alcohol consumption

To estimate the impact of alcohol consumption on

time to treatment failure and survival, we used the

probabilistic HIV computer simulation developed by

Braithwaite et al. (2005b) which predicts survival

and time to failure of antiretroviral regimens. This

simulation differs from other HIV simulations be-

cause of its more detailed representations of the

biological and clinical processes that underlie treat-

ment failure (accumulation of genotypic mutations,

and patterns of nonadherence to antiretroviral med-

ications), which eliminates the need to assume a

particular number of possible antiretroviral therapy

rounds (Figure 1). It also separately tracks deaths

from HIV-related and non-HIV-related events. Its

internal validity has been demonstrated by the

agreement of predicted and observed times to

treatment failure and survival in the 3,545 patient

sample on which it was calibrated, and its external

validity has been demonstrated by the agreement of

predicted and observed mortality rates on an almost

entirely distinct patient sample of 12,574 composed

of 13 cohorts from disparate geographic locations

and care settings.(Egger et al., 2002).

This simulation permits the probability of non-

adherence to be specified as an independent vari-

able. We programmed the simulation such to ensure

that the probability of nonadherence would fluctuate

temporally with alcohol consumption on a daily basis

according to the relationships that were observed in

our temporal analyses in the Veterans Aging Cohort

Study (Table I).

For our baseline analyses, we simulated a hy-

pothetical patient cohort of initially equivalent in-

dividuals who are newly diagnosed with chronic HIV

infection, each 40 years old, with a CD4 count of

350 and a viral load of 100,000. Other combinations

of baseline characteristics were explored in sensitiv-

ity analyses. The cohort was assumed to start

treatment immediately after diagnosis, consistent

with current recommendations for antiretroviral

treatment initiation (Anonymous, 2005). In sensi-

tivity analyses, we explored cohorts defined by other

combinations of age, CD4 counts, and viral loads.

Time to treatment failure was defined as the median

time until the patient was intolerant of or resistant to

all antiretroviral drugs that were FDA-approved at

the start of the calendar year 2005. Survival was

defined as the median time until death.

Because modest levels of alcohol consumption

have been associated with decreased overall mortal-

ity in multiple large studies among individuals

uninfected with HIV (Gaziano et al., 2000; Camargo

et al., 1997; Thun et al., 1997; Hart et al., 1999) we

performed all analyses both with and without an

assumption incorporating this mortality reduction

(J curve assumption). With the J curve assumption,

nonhazardous drinking was assumed to decrease

non-HIV-related mortality by a proportion in accord

with these observations (a relative risk of 0.8)

(Gaziano et al., 2000; Camargo et al., 1997; Thun

et al., 1997; Hart et al., 1999). This impact was

assumed to occur on all days, not just on drinking

days, a generous assumption that biases the analysis

∆viral load, ∆CD4 

Risk of death
from AIDS 

Risk of death 
from other causes 

HIV Mutations

Viral replication 

HAART 
effectiveness 

Adherence
with HAART 

Resistance to
HAART 

Other patient 
characteristics

Alcohol use

Figure 1. Influence diagram of selected constructs in computer

simulation.

Clinical characteristics are assumed to affect the probability of

dying from HIV-related or non�HIV-related causes and also to

affect viral genetic characteristics by altering viral replication rates

and selection pressures for new mutations. Viral replication and

selection pressures may give rise to HIV mutations. Each HIV

mutation may or may not give rise to resistance to one or more

HAART drugs. Adherence to HAART combined with resistance

to HAART and other patient characteristics determine the level of

HAART effectiveness. The effectiveness of HAART influences

changes in viral load and CD4 count, and also feeds back to

influence changes in the viral replication rate. Changes in CD4

and viral load influence the risk of death from AIDS. The risk of

death from other causes may be influenced by patient character-

istics including age, sex, and race. Alcohol use is assumed to

impact adherence with HAART, and subsequently to influence

HAARTeffectiveness, and ultimately the risk of death from AIDS.

Although it is not depicted in this diagram, alcohol also was

assumed to directly impact the risk of death from other causes

during the ‘J curve’ sensitivity analyses.

Impact of alcohol on HIV� survival 461
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in favour of alcohol consumption. Without the J

curve assumption, drinking was assumed to have no

impact, beneficial or otherwise, on non-HIV-related

mortality.

Results

Alcohol consumption was observed to have substan-

tial and deleterious impacts on time to treatment

failure and survival. The impact of hazardous

alcohol consumption was far greater than the impact

of nonhazardous consumption.

Impact of nonhazardous alcohol consumption

Nonhazardous alcohol consumption hastened time

to treatment failure by more than one year if the

frequency of consumption was once per week or

greater (Figure 2). At a frequency of twice per week,

it hastened time to treatment failure by 2.5 years

(from 18.3 years to 15.8 years). With daily drinking,

time to treatment failure was hastened by 6.1 years

(to 12.2 years), a 33% decrease.

Survival was comparably impacted (Figure 3).

Any drinking frequency of once per week or greater

diminished median survival by more than one year.

At a frequency of twice per week, it reduced survival

by 2.1 years (from 21.7 years to 19.6 years). With

daily drinking, survival was reduced by 3.3 years

(to 18.4 years), a 15% decrease.

Impact of hazardous alcohol consumption

Hazardous alcohol consumption decreased time to

treatment failure and survival by substantially

greater amounts than nonhazardous alcohol con-

sumption. These decrements were large even though

we only considered nonadherence to be attribut-

able to alcohol consumption if it occurred in close

proximity to alcohol consumption and was above

and beyond the nonadherence that was observed on

days when no alcohol was consumed (a conservative

assumption).

Hazardous alcohol consumption hastened time to

treatment failure by 3 years or more if the frequency

of consumption was once per week or greater

(Figure 2). At a frequency of twice per week, it

reduced time to treatment failure by 5.4 years (from

12.7 years to 7.3 years). With daily drinking, time

to treatment failure was reduced by 9.2 years (to

3.5 years), a 72% decrease.

Survival was commensurately impacted (Figure 3).

Any drinking frequency of once per week or greater

diminished median survival by more than two years.

At a frequency of twice per week, it reduced survival

by 4.0 years (from 16.1 years to 12.1 years). With

daily drinking, survival was reduced by 6.4 years

(to 9.7 years), a 40% decrease.

Variance of alcohol’s impact with patient characteristics

Nonhazardous alcohol consumption had a deleter-

ious impact on survival for all age, CD4, and viral

load groupings examined. This impact was relatively

uniform as long as the frequency of consumption

was held constant (e.g. at twice weekly consumption,

all survival decrements ranged between 1.5 years and

2.7 years).

Hazardous alcohol consumption had a far greater

impact on survival than nonhazardous alcohol con-

sumption for all age, CD4, and viral load groupings

1/mo 1/wk  2/wk 3/wk 1/day                      1/mo 1/wk  2/wk 3/wk 1/dayFrequency

Nonhazardous consumption                     Hazardous Consumption

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

Figure 2. Premature treatment failure from alcohol consumption.

Lightly shaded regions denote the effect that is attributable to alcohol consumption itself, and darkly shaded regions denote the effect that is

attributable to confounding factors rather than to alcohol consumption.

Increased nonadherence among drinkers leads to more rapid accumulation of genotypic resistance and regimen intolerance, with

corresponding decrements in the time to failure of antiretroviral drugs. While a substantial proportion of the decrement experienced by

hazardous drinkers arises from confounding factors rather than from the hazardous drinking itself, the decrement attributable to hazardous

drinking is greater than the decrement attributable to nonhazardous drinking at each frequency.

462 R. S. Braithwaite et al.
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examined. This impact was also relatively uniform as

long as the frequency of consumption was held

constant (e.g. at twice weekly consumption, all

survival decrements ranged between 4.0 years and

6.3 years).

Sensitivity analysis of baseline adherence

Decreasing the likelihood of nonadherence dimin-

ished the impact of alcohol consumption on survival,

but it still remained substantial for the majority of

situations examined. With the most optimistic as-

sumption regarding baseline adherence (a 5% prob-

ability of nonadherence, in which case the absolute

risk increase conferred by the model matched the

absolute risk increase that was empirically observed),

daily nonhazardous alcohol consumption decreased

survival from 29.2 years to 27.0 years, an 8% de-

crease, and daily hazardous alcohol consumption

decreased survival from 28.1 to 21.4 years, a 24%

decrease. Less frequent nonhazardous alcohol con-

sumption did not have a substantial impact on

survival. Less frequent hazardous alcohol consump-

tion decreased survival by at least one year at all

frequencies of once weekly or greater.

Sensitivity analysis of J curve assumption

For individuals with the clinical characteristics of our

base case analysis (age 40, viral load 100,000, CD4

count 350), the J curve assumption, in which

nonhazardous alcohol consumption was assumed

to decrease non-HIV-related mortality, only had a

modest impact on the survival decrements that were

associated with alcohol consumption. Once-weekly

nonhazardous drinkers had a survival decrement of

0.9 years (with J curve assumption) compared to

1.6 years (without J curve assumption). Because the

J curve hypothesis applies only to light or moderate

alcohol consumption, we did not evaluate this

assumption for hazardous drinkers.

In sensitivity analyses where we varied clinical

characteristics, individuals with high competing risks

from non-HIV-related mortality (individuals age 50

or greater with baseline viral loads of 10,000 or less)

did have a modest (1 year or less) mortality benefit

from nonhazardous alcohol consumption if the

J curve assumption was assumed to hold, as long

as the frequency of alcohol consumption remained

was once per week or less. However, these benefits

were abrogated as the frequency of alcohol con-

sumption rose beyond this level.

Discussion

This is the first report that aims to estimate the

impact of alcohol consumption on survival in HIV

disease. We estimated that the decrement in adher-

ence found among nonhazardous drinkers compared

to abstainers in the Veterans Aging Cohort Study

would lead to a reduction in median life expectancy

of 2.1 years for weekend drinkers and 3.3 years for

daily drinkers, 10% and 15% decreases in life

expectancy overall. We estimated that the decrement

in adherence found among hazardous drinkers

compared to abstainers in the Veterans Aging

Cohort Study would lead to a reduction in median

life expectancy of 4.0 years for weekend drinkers and

6.4 years for daily drinkers, 25% and 40% decreases

in life expectancy overall. These results are even

more striking because they do not consider the

5.6 years that hazardous HIV� drinkers forgo

0
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11

12

1/mo 1/wk  2/wk 3/wk 1/day                      1/mo 1/wk  2/wk 3/wk 1/dayFrequency

Nonhazardous consumption                      Hazardous Consumption

Figure 3. Premature death from alcohol consumption.

Lightly shaded regions denote the effect that is attributable to alcohol consumption itself, and darkly shaded regions denote the effect that is

attributable to confounding factors rather than to alcohol consumption. Decreased time to treatment failure among drinkers leads to

decrements in the survival time. While a substantial proportion of the decrement experienced by hazardous drinkers arises from

confounding factors rather than from the hazardous drinking itself, the decrement attributable to hazardous drinking is greater than the

decrement attributable to nonhazardous drinking at each frequency.

Impact of alcohol on HIV� survival 463
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compared to nondrinkers because of confounders

such as drug abuse and smoking that are not directly

related to alcohol consumption but are associated

with it.

These findings were robust, remaining clinically

significant regardless of assumptions regarding age,

CD4 count, and viral load at the time of diagnosis.

These findings also persisted even when we assumed

that alcohol consumption led to a decrease in non-

HIV-related mortality. However, in sensitivity ana-

lyses that involved the J-curve assumption, there

were rare circumstances when nonhazardous alcohol

consumption could extend survival (older indivi-

duals with early stage HIV disease and once-weekly

nonhazardous alcohol consumption). Nonetheless, it

is unclear whether the J curve phenomenon may be

generalized to individuals with HIV, who often have

multiple comorbidities, less physiological reserve,

and therefore may be more susceptible to alcohol-

induced injury (Brinkman et al., 1998; Brinkman

et al., 1999; Cossarizza et al., 2001; Cote et al.,

2002; Bortz, 2002).

We found a substantial survival difference even

though the current analyses only captured one of the

many deleterious ways in which alcohol may impact

survival, namely the impact of alcohol on HIV

disease. Additionally, our analyses only considered

those aspects of this relationship that were mediated

through changes in adherence to HIV therapies. If

alcohol were to directly facilitate the progression of

HIV disease, as perhaps may occur by decreasing

cell-mediated immunity, it may decrease life expec-

tancy more than the current results suggest. Simi-

larly, because alcohol consumption is likely to

increase sources of morbidity and mortality that are

unrelated to HIV, such as worsening the transaminitis

associated with HAART (Montaner et al., 2003;

Ogedegbe & Sulkowski, 2003) or hastening the

progression of Hepatitis C (Rockstroh & Spengler,

2004) our results are likely to be underestimates.

Given the high prevalence of recent alcohol

consumption (37% to 68%) and hazardous alcohol

consumption (5% to 28%) among individuals with

HIV (Table II), interventions to decrease alcohol use

may have great potential to prolong life and to be

cost-effective. As an illustrative example, a brief

intervention (two 15 minute counselling sessions)

for hazardous alcohol consumption may decrease the

probability of excessive drinking 12 months later by

up to 15% (Fleming et al., 2000). If we assume that

at least half of that effect endures over longer time

periods and that it may be generalized to HIV�
populations, our simulation results suggest that it

could prolong the lives of HIV� hazardous drinkers

by 0.3 years for weekend drinkers and 0.5 years for

daily drinkers. As studies suggest that the cost of

brief interventions are between $205 and $632 per

person screened (Mundt et al., 2005; Kunz et al.,

2004; Fleming et al., 2000) its cost is likely to be less

than $2000 per life-year saved. By comparison,

providing current therapies to HIV patients has a

cost-effectiveness of $13,000 to $23,000 per quality-

adjusted life year (Freedberg et al., 2001). There-

fore, the cost-effectiveness of alcohol interventions

Table II. Prevalence of alcohol consumption among US HIV� samples in the era of Highly Active Antiretroviral Therapy.

Author N Year Study

Prevalence of

recent alcohol

consumption

Prevalence of

hazardous alcohol

consumption

Braithwaite

(Braithwaite et al., 2005a)

2,762 2005 Veterans Aging Cohort Study (VACS) 46% 9%*

Tucker (Tucker et al., 2003) 1,910 2003 HIV Cost and Services Utilization Study

(HCSUS)

52% 14%*

Lucas (Lucas et al., 2002) 695 2002 Hopkins NR 5%

Kleeberger

(Kleeberger et al., 2001)

539 2001 Multicenter AIDS Cohort Study

(MACS)

NR 6%

Samet (Samet et al., 2003) 349 2003 Boston 43% 19%

Stein (Stein et al., 2005) 262 2005 Brown 48%$ 28%$
Cook (Cook et al., 2001) 212 2001 Pennsylvania 46% 19%

Golin (Golin et al., 2002) 140 2002 Adherence and Efficacy to Protease

Inhibitor Therapy (ADEPT)

37% NR

Arnsten (Arnsten et al., 2001) 67 2001 Bronx HIV Epidemiologic Research

on Outcomes Study (HEROS)

NR 22%%

Chesney (Chesney et al., 2000) 65 2000 Adult AIDS Clinical Trials Group

(AACTG)

68% NR

NR�Not reported.

* Only considers those hazardous drinkers who are also binge drinkers (��5 drinks in at least one day during previous month); therefore

these are likely underestimates.

$ All individuals had a history of alcohol problems.

% ‘Alcohol use more than several days per week’ was used as proxy for hazardous alcohol consumption.

464 R. S. Braithwaite et al.
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for alcohol using HIV� populations have the

potential to compare favourably with many accepted

medical practices.

Limitations

Our analyses have several limitations. The data

describing the temporal relationship between alcohol

consumption and adherence in VACS relied on self-

report. The recorded proportion of doses missed or

late (approximately 5% to 15%) was lower than

would be expected based on methods that do not

rely on self-report or based on results from other

cohorts (10% to 59%). Because the absolute esti-

mates were likely to be affected by under-reporting,

we used the relative rather than the absolute risks

associated with alcohol consumption for our base

case analysis. However, if the absolute risks are more

accurate, the base case analysis may have over-

estimated the deleterious effects of alcohol con-

sumption on adherence, and our sensitivity analysis

incorporating absolute risk is likely to be more

accurate. This analysis suggested that the decrease

in survival with daily nonhazardous drinking would

be 8% (from 29.2 years to 27.0 years) rather than

15% as in our base case analysis, and the decrease in

survival with daily hazardous drinking would be 24%

(from 16.1 years to 9.7 years) rather than 40% as in

our base case analysis.

Our analysis is based on observational data

describing the relationship of alcohol consumption

to adherence, and therefore causality can not be

proven. While the temporal design of the source

study (Braithwaite et al., 2005a) controlled for

known and unknown confounders that were stable

over brief time intervals (e.g. socioeconomic status,

demographic factors, history of drug abuse, known

psychiatric disorders), it did not control for con-

founders that may have varied from day to day in

synchrony with alcohol consumption (e.g. stressors,

mood fluctuations, active drug abuse). Our analysis

only considers alcohol’s impact on adherence to

therapy. Lastly, all computer simulations, no matter

how carefully validated, are subject to error. None-

theless, by basing our results on a well validated

simulation, we have sought to maximize the like-

lihood that our predictions may resemble future

observations.

Conclusion

In the Veterans Aging Cohort Study, patients

who consumed alcohol were less adherent to anti-

retroviral medications than patients who did not

consume alcohol. Our computer simulation suggests

that these differences in adherence patterns may

have an important impact on survival. Based on the

magnitude of this survival impact, alcohol interven-

tions aimed at HIV� hazardous drinkers may have

the potential to prolong life and to be cost-effective.
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