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ABSTRACT. Objective: Patients with hepatitis C virus (HCV) are 
advised to refrain from alcohol consumption. A questionnaire was 
developed to measure concepts associated with alcohol use for indi-
viduals with HCV. Method: Subjects with HCV (N = 527) completed 
a telephone survey. Eligible respondents had screened negative for cur-
rent abuse/dependence disorders (Alcohol Use Disorders Identifi cation 
Test [AUDIT] ≤ 10). Measures of personality, self-effi cacy, knowledge, 
readiness, coping styles, stigma, and symptoms were examined for 
associations with alcohol use. Results: Factor analysis supported a 
measurement structure of 105 items in 35 subdomains. A total of 26 
subdomains had signifi cant bivariate associations with alcohol use. 
Higher self-effi cacy for resisting drinking in social situations was as-
sociated with lower alcohol use (r = -.68, p < .001), as was knowledge 
of alcohol and HCV (r = -.27, p < .001). Although agreeableness and 

marital status are typically associated with lower current drinking in 
samples of those with alcohol use problems, in our study agreeable-
ness (β = .13, p < .01) and marital status (β = .08, p < .05) were mod-
estly associated with higher current drinking. The fi nal multivariate R2 
was .55. Conclusions: The pattern of associations suggests the impor-
tance of the social aspects of drinking for drinking decisions. Existing 
brief interventions will need to be tailored to a contextualized psycho-
social model for medical patients with HCV and AUDIT scores ≤ 10 
to optimize effectiveness. Such future interventions should emphasize 
the potential medical hazards of drinking for persons with HCV, the 
maintenance of social relationships in the absence of alcohol use, and 
strategies for building confi dence for resisting drinking in specifi c situ-
ations. (J. Stud. Alcohol Drugs, 72, 787–798, 2011)
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ALCOHOL REDUCTION IS AN IMPORTANT self-
management health behavior for individuals with 

hepatitis C virus (HCV; Centers for Disease Control and 
Prevention [CDC], 2010). The purpose of this study was to 
identify concepts and measures associated with alcohol use 
and reduction for drinkers with HCV who are not drinking at 
levels that would likely result in a diagnosis of alcohol abuse 
or dependence. We hypothesized that some of the psychoso-
cial factors would have prominent and novel relationships 
to alcohol use.
 HCV is a signifi cant health problem, affecting an estimat-
ed 4 million people in the United States alone (Armstrong 
et al., 2006). It is typically recommended that patients with 
HCV abstain from alcohol use (Blixen et al., 2008; CDC, 
2010), both because of concerns about long-term liver dam-
age and because alcohol use is an impediment to treatment 

readiness, initiation, and success (Dieperink et al., 2010). 
Although not fully contraindicated for HCV treatment 
(Dieperink et al., 2010), low levels of alcohol use have been 
shown to adversely affect HCV-infected patients by imped-
ing immune response, aggravating histological lesions, and 
increasing fi brosis, thereby increasing the likelihood of de-
veloping cirrhosis and/or hepatic cancer/hepatoma (Hézode 
et al., 2003; Pessione et al., 1998; Szabo et al., 2006; Westin 
et al., 2002). There has been little study of factors associated 
with alcohol reduction in individuals with medical condi-
tions in which abstinence is recommended because of the 
medical condition rather than an alcohol-related problem. A 
better understanding of these factors could facilitate tailored 
interventions that improve outcomes.
 Our study is unique in focusing on drinkers who are 
unlikely to have a diagnosable alcohol problem but who are 
faced with a medical reason to quit drinking. Although one 
or two drinks on most days is generally not hazardous for 
most community drinkers, that level (30 grams per day or 
more) is likely hazardous for the majority of people with 
HCV (Rigamonti et al., 2003). Levels of alcohol use that 
have been shown to convey health benefi ts on community 
drinkers are hazardous for those with HCV. Persons with 
HCV and other medical conditions are often advised to re-
duce or abstain from alcohol use.
 Alcohol reduction for patients with HCV who have been 
advised to reduce or stop drinking can be viewed as a form 
of patient adherence. Models for understanding adherence 
generally incorporate a broad range of psychosocial vari-
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ables, including health beliefs, illness knowledge, perceived 
disease severity, self-effi cacy, coping styles, and patient–phy-
sician relationship (DiMatteo, 2004). Motivation for change 
and the associated concepts of decisional balance have been 
studied in at least 48 health-related behaviors (Hall and 
Rossi, 2008).
 We report herein on the results of a multiyear mixed 
methods research project—Alcohol Reduction in Medical 
Illnesses (ARIMI): HCV as Prototype—designed to iden-
tify factors predictive of the likelihood of alcohol reduc-
tion among drinkers at a low likelihood of clinical alcohol 
problems who have a diagnosis of HCV. We used a mixed 
methods research approach that included substantial input 
from individuals with HCV as well as a thorough review of 
existing instruments measuring concepts that the literature 
on adherence to alcohol reduction in other populations sug-
gested might be relevant.
 This study integrates principles from two theoreti-
cal traditions in the study of health behavior change: the 
Transtheoretical Model of Behavior Change (Prochaska 
and DiClemente, 1992) and the Theory of Reasoned Action 
(Ajzen, 1991; Fishbein, 1979; Fishbein and Yzer, 2003). The 
Transtheoretical Model describes health behavior change as 
a process in which individuals have varied levels of success 
in their progression through discrete stages. Our prior quali-
tative work is consistent with the stage of change framework 
in demonstrating multiple diverse alcohol use trajectories for 
patients diagnosed with HCV (Stoller et al., 2006).
 The Theory of Reasoned Action holds that one of the 
most powerful and proximal determinants of behavior is a 
person’s own assessment of what he or she expects to do (in-
tention) and confi dence (self-effi cacy) in his or her ability to 
do it (Fishbein and Yzer, 2003). Intention is related to posi-
tive and negative evaluations of the behavior, perceptions of 
social pressure from others, and perceived ease or diffi culty 
in performing the behavior.
 Both of these theories emphasize the importance of 
patient knowledge, attitudes, belief systems about their 
disease, and coping strategies. Because little work has been 
done on the perceptions of patients with HCV about alcohol 
consumption, our prior work used qualitative methods to 
elucidate patients’ knowledge, attitudes, and beliefs (Blixen 
et al., 2008; Stoller et al., 2006, 2009). Our conceptual 
model integrates these HCV and alcohol-specifi c concepts 
with state and trait-like psychosocial characteristics and is 
presented in Figure 1. The fi gure should be seen as a cross-
sectional heuristic for understanding the group of factors 
potentially predictive of alcohol reduction at the time of 
HCV diagnosis rather than a causal, life course model for 
understanding alcohol use. Alcohol use and reduction are 
seen as being infl uenced most proximally by alcohol-related 
concepts, including alcohol and illness knowledge, readiness 
to change, expectations about drinking alcohol, and confi -
dence in the ability to resist drinking alcohol.

 These proximal factors are preceded in the model by 
intra-individual psychosocial states and traits such as coping 
styles and psychological traits, which can affect alcohol use 
through direct and indirect pathways. Individuals with HCV 
consider their health status when evaluating the pros and 
cons of drinking alcohol (Stoller et al., 2009). Current health 
status is conceptualized as a variable that can contribute to 
health behavior decision-making; individuals with tangible, 
fi rsthand evidence of illness consequences in the form of 
symptoms may alter their drinking behavior.
 This cross-sectional study uses regression analysis to 
examine the associations between a large array of psychoso-
cial concepts and self-reported current drinking and alcohol 
reduction. We anticipate that the alcohol-related psychoso-
cial concepts in Figure 1 will have the largest bivariate and 
multivariate associations with current drinking and alcohol 
reduction.

Method

 This study included human subjects and was conducted 
with approval from the MetroHealth Institutional Review 
Board.
 The selection of concepts and measures for the develop-
ment of the instrument reported here is grounded in the 
ARIMI team’s past qualitative research (Blixen et al., 2008; 
Stoller et al., 2006, 2009), which included focus groups 
and in-depth interviews. Building on the qualitative results, 
we fi rst assembled a list of concepts that could have a po-
tential relationship with alcohol use for patients chronically 
infected with HCV. A comprehensive review of the litera-
ture on alcohol reduction and health behavior change was 
conducted to identify existing instruments measuring these 
concepts. A total of 758 survey items in research articles 
and books were collected (Stoller et al., 2009). Prior de-
velopment of items and scales predicting alcohol reduction 
has been largely confi ned to concepts thought to be rel-
evant in populations of those diagnosed with alcohol abuse 
or dependence (Allen and Wilson, 2003). In the process 
of refi ning our item pool, each survey item was examined 
carefully and edited when necessary to ensure relevance to 
our study population.
 A panel of survey design experts familiar with alcohol 
reduction and scale construction reviewed the item pool, and 
some questions were modifi ed to improve internal validity. 
The panel reviewed items using a binning and winnowing 
approach (Cella et al., 2007; DeWalt et al., 2007). We au-
thored new questions when existing survey items could not 
be found to measure specifi c concepts (Stoller et al., 2009). 
This entire process yielded 139 items for potential inclusion 
in the questionnaire.
 Cognitive interviews were conducted with three HCV 
patients to further verify the appropriateness and ease of 
comprehension of the potential items for patients with HCV 
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FIGURE 1.    Conceptual model of alcohol reduction for patients newly diagnosed with chronic hepatitis C virus (HCV) infection. SES = socioeconomic status.

(Willis, 2005), which led to the rewriting of survey questions 
that were confusing.

Measures

 The 139 items in the initial HCV and alcohol use ques-
tionnaire measured 10 broad conceptual domains, with a 
total of 35 subdomains plus demographic questions. The 
domains and subdomains are depicted in Figure 1. Many 
items from public domain sources were altered to improve 
accessibility for telephone interviewing of patients with low 
education and literacy. The full set of items and response 
choices is freely available from the authors on request.
 Integrating items from several secondary sources required 
some changes in response categories to minimize the hetero-
geneity of response categories in the overall instrument. Our 
method of item selection and revision was nearly identical 
to that used concurrently by the Patient Reported Outcomes 
Measurement Information System (DeWalt et al., 2007).

Alcohol expectancies

 Alcohol expectancies measure the pros and cons of 
drinking and were adapted from the Drinking Expectancy 
Questionnaire. Respondents were asked to rate what happens 
when they drink alcohol. We tested six mood enhancement 

items (calm down, feel happy, improves mood, have fun, feel 
outgoing, and open up), four cognitive enhancement items 
(more mentally alert, sharpens mind, perform tasks better, 
get better ideas), and four negative expectancy items (disap-
pointed in self, feel sick, bad tempered, nagged by family) 
(Young and Knight, 1989; Young and Oei, 1996).

Stages of change

 We operationalized the stages of change in the Transtheo-
retical Model as interrelated concepts (Prochaska and DiCle-
mente, 1992), adapting 16 items from the Stages of Change 
Readiness and Treatment Eagerness Scale (SOCRATES) to 
measure four stages of change: precontemplative, contempla-
tive, action, and maintenance (Miller and Tonigan, 1996).

Alcohol self-effi cacy

 Eleven items from the Drinking-Refusal Self-Effi cacy 
Questionnaire were used to assess the likelihood that pa-
tients would resist drinking alcohol in a number of situa-
tions (Young and Oei, 1996; Young et al., 1991), particularly 
mood situations (when you feel angry, upset, down, uptight), 
social situations (drinking at a party, a bar, with friends, on 
holidays), and private situations (by yourself, when you fi rst 
arrive home).
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Alcohol and hepatitis C virus

 Prior qualitative studies led to the development of 26 
items potentially predictive of alcohol use (Stoller et al., 
2009) in four main subdomains: knowledge of the hazards 
of alcohol use for people with HCV, a general attitude that 
drinking is bad for people with HCV, the belief that drinking 
is a normal behavior, and the extent of doctors’ advice to 
quit drinking.

Coping style and attentional styles

 Our survey included 13 questions measuring four cop-
ing styles (avoidant, planful, support seeking, and religious; 
Carver, 1997) and two attentional styles (monitoring and 
blunting). Patients who have higher monitoring scores want 
to know more, and those who score higher on blunting want 
less (Miller, 1987). We used a single scenario from the 
Miller Behavioral Style Scale, consisting of four monitoring 
and four blunting items (Miller, 1987).

Personality traits and general self-effi cacy

 We included 12 questions from the Big Five Inventory 
designed to screen patients for four core personality traits: 
extraversion, agreeableness, conscientiousness, and neu-
roticism (Benet-Martinez and John, 1998). We also included 
seven questions measuring general self-effi cacy (Schroeder 
and Schwarzer, 2005; Schwarzer and Jerusalem, 1995).

Health management styles

 The existing literature and our own qualitative work with 
HCV patients suggested that patients’ adherence is partially 
determined by aspects of the patient–doctor relationship 
(Blixen et al., 2008; Vermeire et al., 2001). Eleven items 
were included to measure health management styles, includ-
ing reliance on doctors, cooperates with doctors, trusts doc-
tors, and lives a healthy lifestyle (Fiscella et al., 1999; Hulka 
et al., 1970; Millon et al., 1979; Zyzanski et al., 1974). Reli-
ance is the degree to which patients relied on themselves as 
opposed to healthcare providers in caring for their health.

Perceived stigma

 Stigma of “invisible” diseases such as HIV/AIDS and 
HCV is multidimensional (Fife and Wright, 2000; Joachim 
and Acorn, 2000; Pryor et al., 1999). We included seven 
items intended to measure both internal and external subdi-
mensions of stigma.

Health status

 We measured health status using self-reported depres-
sion and the frequency of physical and cognitive symptoms 
in the past month. The six depression items were adapted 

from the Patient Health Questionnaire–9 (Kroenke et al., 
2001). Qualitative work and expert consultation led to the 
development of items measuring the frequency of nine HCV-
related symptoms: nausea, soreness of muscles or joints, 
lack of appetite, abdominal pain, diffi culty sleeping, trouble 
with memory, brain fog, diffi culty reasoning, and diffi culty 
concentrating.

Alcohol use and reduction measures

 All subjects were administered a structured telephone 
interview that included the 139 candidate items and screen-
ing for current alcohol use with the Alcohol Use Disorders 
Identifi cation Test (AUDIT; Babor et al., 2001). The 10-item 
AUDIT includes three questions on consumption (the AUDIT-
C) and seven on the impact of alcohol use. The AUDIT has 
been shown to have good sensitivity and specifi city in medical 
and general populations. Those with AUDIT scores greater 
than 10 were not eligible for the study, a cutoff that has been 
previously validated in medical populations (Bohn et al., 
1995; Saunders et al., 1993). In our bivariate and multivariate 
models of alcohol consumption, we use AUDIT-C, a valid 
tool that excludes the impact and life interference questions 
that are mostly relevant to individuals with alcohol abuse or 
dependency (Bush et al., 1998). Analyses were replicated 
using AUDIT as the dependent variable (available from the 
authors on request) with no change in fi ndings. The other 
primary outcome is a Yes/No self-report item: “Have you 
quit drinking?”
 In addition, the four-item CAGE questionnaire was used 
to screen patients for a history of alcohol use disorders (a 
score of 2 or higher) (Ewing, 1984). As secondary outcomes, 
respondents were also asked to retrospectively report quantity 
and frequency of their drinking immediately after their HCV 
diagnosis and the yes/no item, “Have you had even one drink 
containing alcohol since being diagnosed with HCV?”

Sample

 The cross-sectional sample consisted of 527 patients 
with HCV who consumed alcohol at a level that would not 
usually be considered harmful. To be eligible for the study, 
patients had to be at least 21 years of age, aware of their HCV 
diagnosis, had not achieved sustained virological response, 
were not HIV-positive, were not pregnant, had consumed at 
least one drink containing alcohol in their lifetime, and had 
an AUDIT ≤ 10. Subjects were screened for eligibility from 
a randomized list of 2,931 potential subjects (consisting 
of the entire population of HCV patients seen at an urban 
safety-net medical center in the 2 years before recruitment) 
until we completed a sampling grid designed to ensure vari-
ability by race/ethnicity. Letters were sent to 1,191 potential 
patients informing them that they would be called. Of these 
patients, 783 were reached by telephone and met eligibility 
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criteria. We completed 577 interviews for a participation 
rate of 74%. HCV diagnosis was determined from clinical 
data in the electronic medical record (diagnosis of chronic 
HCV infection on the problem list). Fifty patients who were 
newly diagnosed with HCV (less than 3 months before being 
contacted) were excluded from the current analysis because 
they were eligible to be included in an ongoing prospective 
cohort study. Demographic characteristics of the sample are 
summarized in Table 1.
 Although the majority of subjects in the study reported hav-

ing quit drinking (73.4%), 65.8% had consumed at least one 
drink since their HCV diagnosis, and 40.4% had consumed at 
least one drink in the 12 months before being interviewed. In 
prior work, we examined this inconsistency using qualitative 
and quantitative data, which both suggested that HCV patients 
have varied drinking trajectories. Laypeople’s defi nitions of 
quitting may be descriptive of quitting a prior heavier drink-
ing pattern rather than descriptive of a new pattern of total 
abstinence (Perzynski et al., 2006; Stoller et al., 2006).

Analytic procedures

 Exploratory factor analysis and confi rmatory factor analy-
sis (CFA) were used to test the measurement structure and 
internal validity of each concept. Concepts and items that 
demonstrated poor reliability or internal validity were elimi-
nated. We tested models ranging from 15 to 35 factors, and 
the 35-factor solution was best supported by logic, theory, 
and the empirical evidence.
 We conducted domain- and subdomain-level CFA using 
Amos 7.0 (Arbuckle, 2009). Our decisions whether to ac-
cept or reject a given CFA model were informed by Hu and 
Bentler’s (1999) Two-Index Presentation Strategy. Standards 
of model fi t were standardized root mean residual of .09 
or lower, Tucker–Lewis index of .95 or higher, root mean 
square error of approximation of .06 or lower, and com-
parative fi t index of .95 or higher. After establishing the fi nal 
measurement models with CFA, Cronbach’s α was used to 
assess reliability (Nunnelly, 1978).
 Bivariate analyses were conducted using Pearson and 
Spearman correlations. Nested ordinary least squares mul-
tiple regression analysis was conducted to examine the ef-
fects of the subdomains on alcohol consumption (AUDIT-C). 
Linear logistic regression analysis was used to examine the 
effects of the subdomains on quitting drinking. The bootstrap 
procedure was used to calculate confi dence intervals and ex-
amine potential bias in all model parameters (Cirincione and 
Gurrieri, 1997; Efron, 1982). Missing values were handled 
using multiple imputation.

TABLE 1.    Sample characteristics (N = 527)

Variable n (%)

Female 235 (44.6)
Education < high school 133 (25.2)
Income < $25,000 per year 386 (73.2)
White 225 (42.7)
Hispanic  46 (8.7)
Black 222 (42.1)
Other racial groups  30 (5.7)
Married 200 (38.0)
Had treatment to clear HCV 244 (46.3)
CAGE > 2 208 (39.5)
Even one drink since HCV 347 (65.8)
Quit drinking 387 (73.4)
AUDIT = 0 314 (59.6)
AUDIT 1–3 108 (20.5)
AUDIT 4–6  58 (11.0)
AUDIT 7–10  47 (8.9)
Provider drinking advice
 Total abstinence 336 (63.6)
 No advice  84 (15.9)
 On special occasions  40 (7.6)
 Drink moderately  36 (6.8)
 Couldn’t remember  31 (5.9)

 M (SD)

Age (years) 49.9 (8.0)
Neighborhood income ($) 32,675 (15,520)
Years since HCV diagnosis 4.3 (3.6)
AUDIT 1.6 (2.7)
Q & F drinking 2.3 (1.8)
Q & F before HCV diagnosis 6.4 (2.8)
Q & F immediately after HCV diagnosis 2.6 (3.0)

Notes: HCV = hepatitis C virus; AUDIT = Alcohol Use Disorders Identifi -
cation Test; Q & F = quantity and frequency.

TABLE 2. Confi rmatory factor analysis model fi t statistics for conceptual domains (N = 527)a

Variable χ2 df RMSEA CFI TLI SRMR

Alcohol expectancies 94.66 41 .050 .97 .96 .047
Stages of change 80.89 38 .046 .97 .95 .038
Alcohol self-effi cacy 152.41 41 .072 .98 .97 .027
Alcohol and HCV 63.43 38 .036 .98 .97 .038
Coping styles 124.93 48 .055 .96 .93 .042
Attentional styles 45.77 19 .052 .90 .82 .048
Psychological traits 112.15 55 .044 .97 .94 .037
Health management style 18.80 14 .026 .99 .99 .022
Stigma of HCV 11.84 6 .043 .99 .98 .029
Health status 165.34 81 .044 .97 .97 .033

Notes: RMSEA = root mean square error of approximation; CFI = comparative fi t index; TLI 
= Tucker–Lewis index; SRMR = standardized root mean residual; HCV = hepatitis C virus. 
aAll CFA models are conditionally independent, with no cross loadings or correlated residuals.
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Results

Measurement modeling and reliability results

 As shown in Table 2, statistical fi t of the fi nal measure-
ment models was excellent for nearly all of the conceptual 
domains, with the exception of attentional styles. The at-
tentional styles measures were nevertheless retained as in-
dices of the number of affi rmative monitoring and blunting 
responses.
 Table 2 presents only the fi nal model fi t statistics. A total 
of 34 items were eliminated because of poor variability, low 
primary factor loadings, high secondary factor loadings, or 
poor reliability.

 Descriptive statistics and reliability estimates are shown 
in Table 3. Eleven scales had excellent reliability (>.80), 15 
had adequate reliability (.60–.80), 4 had borderline reliability 
of .55 to .60, and 5 had poor reliability. The vast majority of 
the subdomains are deemed suffi ciently reliable. This reli-
ability was achieved with survey items using brief, easy-to-
understand statements and a conservative number of items 
per concept.

Bivariate results

 Table 4 presents correlations between each of the subdo-
mains and the primary and secondary drinking outcomes. 
Of the 35 subdomains, 26 had statistically signifi cant as-

TABLE 3. Descriptive statistics and reliability coeffi cients for HCV/AUQ subdomains (N = 527)

     No. of
 No. of Cronbach’s   imputed
Variable items α M SD missing values

Alcohol expectancies
 Mood enhancement 5 .860 3.56 1.29 0
 Cognitive enhancement 2 .825 2.14 1.00 0
 Negative 4 .706 3.63 0.91 0
Stages of change
 Precontemplative 2 .761 3.44 1.60 0
 Contemplative 3 .746 4.93 1.21 0
 Action 3 .809 4.48 1.37 1
 Maintenance 3 .505 3.92 1.26 1
Alcohol self-effi cacy
 Mood situations 4 .931 1.63 0.94 0
 Social situations 4 .937 2.04 1.24 0
 Private situations 3 .828 1.37 0.66 0
Alcohol and HCV
 Alcohol not so bad 2 .610 5.01 0.89 0
 HCV/alcohol knowledge 3 .784 5.41 0.62 1
 Reasons to drink 3 .770 2.74 1.31 0
 Doctor’s advice 2 .592 5.11 0.81 3
Coping styles
 Avoidant 3 .645 1.87 0.89 1
 Planful 3 .711 3.96 0.78 0
 Religious 2 .846 3.72 1.25 1
 Support seeking 4 .826 3.14 0.99 1
Attentional styles
 Monitoring 4 .533 0.72 0.27 0
 Blunting 4 .459 0.38 0.27 1
Psychological traits     
 General self-effi cacy 3 .693 4.71 0.75 0
 Neuroticism 3 .730 3.09 1.16 0
 Extraversion 2 .699 4.03 1.06 0
 Agreeableness 2 .588 4.76 0.85 0
 Conscientiousness 3 .560 4.71 0.87 0
Health management style
 Reliance on doctors 2 .421 4.01 0.85 0
 Cooperate with doctors 2 .701 4.98 0.86 0
 Trust doctors 2 .473 4.13 1.09 0
 Live healthy lifestyle 2 .765 3.89 0.99 0
Stigma of HCV
 Keep HCV secret 2 .883 3.01 1.47 0
 Ostracized 2 .778 2.28 1.04 14
 Devalued 2 .550 2.59 1.16 0
Health status
 Depression 6 .827 18.64 3.21 10
 Physical symptoms 5 .740 2.34 0.89 0
 Cognitive symptoms 4 .855 2.14 0.99 0
35 subdomains 105

Notes: HCV = hepatitis C virus; AUQ = alcohol use questionnaire.
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TABLE 4.    Bivariate associations of subdomains with fi ve alcohol use measures (N = 527)

 Primary outcomes Secondary outcomes

   Post-diagnosis
 AUDIT-C Quit drinking? drinking Even one drink?

Variable r p ρ p r p ρ p

Alcohol expectancies
 Mood enhancement -.06 .197 .08 .052 .11 .010 -.11 .010
 Cognitive enhancement -.06 .171 .04 .301 -.04 .373 -.08 .060
 Negative -.27 <.001 .36 <.001 -.01 .846 -.15 .001
Stages of change
 Precontemplative -.06 .165 .21 <.001 .07 .094 -.05 .252
 Contemplative -.14 .001 .23 <.001 .02 .693 -.11 .009
 Action .01 .864 .02 .634 -.01 .726 .04 .382
 Maintenance -.17 <.001 .24 <.001 .01 .804 -.11 .009
Alcohol self-effi cacy
 Mood situations -.59 <.001 .58 <.001 -.19 <.001 -.45 <.001
 Social situations -.68 <.001 .66 <.001 -.22 <.001 -.55 <.001
 Private situations -.54 <.001 .53 <.001 -.10 .025 -.36 <.001
Alcohol and HCV
 Alcohol is bad -.33 <.001 .29 <.001 -.11 .009 -.29 <.001
 HCV & alcohol knowledge -.27 <.001 .25 <.001 -.07 .074 -.22 <.001
 Drinking is normal -.10 .028 .21 <.001 .11 .015 -.16 <.001
 Doctor’s advice -.15 <.001 .19 <.001 -.10 .035 -.18 <.001
Coping styles
 Avoidant -.04 .376 .07 .085 -.02 .692 .03 .481
 Planful -.23 <.001 .15 <.001 -.14 .001 -.19 <.001
 Religious -.25 <.001 .20 <.001 -.01 .806 -.09 .054
 Support seeking -.14 .001 .10 .026 -.02 .618 -.12 .009
Attentional styles
 Monitoring -.03 .446 -.04 .382 -.04 .375 -.06 .162
 Blunting -.01 .773 .03 .447 .00 .936 .03 .517
Psychological traits
 General self-effi cacy -.01 .834 .00 .999 -.12 .007 -.12 .007
 Neuroticism -.01 .756 .04 .250 .10 .022 .09 .041
 Extraversion .08 .083 -.05 .202 .00 .989 -.01 .838
 Agreeableness .08 .054 -.10 .019 -.03 .559 -.02 .705
 Conscientiousness .10 .026 -.04 .331 -.03 .515 -.02 .631
Health management style
 Reliance on doctors -.02 .677 .03 .600 -.04 .348 -.06 .162
 Cooperate with doctors -.26 <.001 .25 <.001 -.13 .004 -.21 <.001
 Trust doctors -.02 .630 .04 .288 -.06 .143 -.14 .002
 Live healthy lifestyle -.20 .000 .17 <.001 -.08 .051 -.16 <.001
Stigma of HCV
 Keep HCV secret .04 .331 -.04 .338 -.01 .783 .04 .384
 Ostracized -.04 .304 .12 .007 .06 .150 .04 .408
 Devalued -.04 .308 .07 .088 .03 .507 .02 .651
Health status
 Depression & vitality .06 .476 -.05 .054 -.07 .021 -.01 .360
 Physical symptoms -.02 .663 .07 .117 .10 .023 .06 .145
 Cognitive symptoms -.11 .013 .15 .000 .06 .139 -.01 .893

Notes: AUDIT-C = Alcohol Use Disorders Identifi cation Test consumption questions; HCV = hepatitis C virus.

sociations with at least one of the alcohol use measures. The 
strongest and most consistent pattern of associations was 
found for the three alcohol self-effi cacy subdomains. As 
expected, subdomains associated with quitting drinking are 
inversely associated with having had even one drink since 
HCV diagnosis.
 Alcohol expectancies. A higher score on the negative ex-
pectancies subdomain, the cons of drinking, was associated 
with lower AUDIT-C scores, a higher likelihood of having 
quit drinking, and a lower likelihood of having had even one 
drink.

 Stages of change. Scores on the precontemplative, con-
templative, and maintenance domains were all associated 
with having quit drinking.
 Alcohol and hepatitis C virus. Thinking that alcohol is 
bad for people with HCV was moderately associated with 
lower alcohol consumption (r = -.33, p < .001) and quitting 
drinking (ρ = .29, p < .001), as was better knowledge of how 
alcohol infl uences HCV progression (r = -.27, p < .001; ρ = 
.25, p < .001). Drinking normalcy had a small but signifi cant 
inverse association with current alcohol consumption (r = 
-.10, p < .05) and was also associated with quitting drinking 
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(ρ = .21, p < .001). Advice from a doctor to reduce drinking 
alcohol after HCV infection was associated with lower alco-
hol consumption (r = -.15, p < .001) and a lower likelihood 
of having had even one drink since HCV diagnosis (ρ = -.18, 
p < .001).
 Alcohol self-effi cacy. Having higher levels of task-specifi c 
self-effi cacy was strongly associated with lower current 
alcohol consumption in mood (r = -.59, p < .001), social (r 
= -.68, p < .001) situations, and private situations (r = -.54, 
p < .001). Similar associations were found with quitting 
drinking.
 Coping styles. Planful, religious, and support-seeking 
coping styles were all associated with lower current alcohol 
use (r = -.23, p < .001; r = -.25, p < .001; and r = -.15, p < 
.01, respectively).
 Attentional styles. Monitoring and blunting were not as-
sociated with any of the alcohol use or reduction measures.
 Psychological traits and general self-effi cacy. In gen-
eral, psychological trait factors had small associations with 
the alcohol use measures. Higher levels of agreeableness 
were associated with not quitting drinking (ρ = -.10, p < 
.05). General self-effi cacy was associated with lower post-
diagnosis drinking and abstinence after HCV diagnosis (r = 
-.12, p < .01; ρ = -.12, p < .01).
 Health management style. Two dimensions of health man-
agement style had an association with alcohol consumption: 
cooperation with doctors (r = -.26, p < .001) and living a 
healthy lifestyle (r = -.23, p < .001). Higher trust in doctors 

was related to a higher likelihood of not having a single 
drink after HCV diagnosis (ρ = -.14, p < .01).
 Perceived stigma. The three stigma subdomains were pri-
marily not associated with the alcohol use measures, with the 
exception being that feeling ostracized was associated with 
quitting drinking (ρ = .12, p < .01).
 Health status. Depression was not associated with any 
of the alcohol use measures. Physical symptoms were as-
sociated with post-diagnosis drinking, whereas cognitive 
symptoms were associated with lower current alcohol con-
sumption and not quitting drinking.

Multivariate results

 Results of nested ordinary least squares and logistic re-
gression analysis for three models with outcomes AUDIT-C 
and “quit drinking” are presented in Tables 5 and 6, respec-
tively. The analysis in Table 5 was repeated with the full 
AUDIT score as the outcome, and the results were nearly 
identical. The three nested models refl ect the conceptual 
model in Figure 1: (a) sociodemographics and health status; 
(b) sociodemographics, health status, psychosocial states and 
traits; and (c) sociodemographics, health status, psychosocial 
states and traits, and alcohol-related concepts.
 Being married or living with a partner was associated 
with higher alcohol consumption, and having more cognitive 
symptoms was associated with lower alcohol consumption. 
The effect of cognitive symptoms was reduced by the addi-

TABLE 5.    Nested ordinary least squares regression analysis, dependent variable = AUDIT-Ca (N = 527)

 Model 1 Model 2 Model 3

Variable β p β p β p

Married or with partner .09 .061 .09 .045 .08 .028
Cognitive symptoms -.19 .009 -.12 .025 -.04 .362
Extraversion   .10 .038 .01 .780
Agreeableness   .13 .005 .04 .220
Conscientiousness   .11 .100 .06 .145
Avoidant   -.04 .392 -.07 .047
Planful   -.11 .037 -.04 .369
Religious   -.21 <.001 -.09 .026
Cooperate with doctors   -.17 .002 -.06 .155
Trust doctors   .07 .110 .06 .091
Live healthy lifestyle   -.12 .020 -.01 .770
Mood situations     -.09 .149
Social situations     -.46 <.001
Private situations     -.09 .051
Alcohol is bad     -.07 .055
HCV and alcohol knowledge     -.10 .014

R2 .03 .20 .55
Adjusted R2 .01 .15 .51

Notes: AUDIT-C = Alcohol Use Disorders Identifi cation Test consumption questions; HCV = hepatitis C 
virus. aControl variables with small magnitude, nonsignifi cant relationships are omitted from the table. 
Models 1–3 omit age, gender, household income, neighborhood income, education level, marital status, 
race/ethnicity, physical symptoms, and depression. Models 2 and 3 omit general self-effi cacy, neuroti-
cism, support seeking, monitoring, blunting, reliance on doctors, and stigma. Model 3 omits drinking is 
normal, precontemplative, contemplative, action, maintenance, mood enhancement, cognitive enhance-
ment, negative expectancies, and CAGE.
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tion of psychosocial states and traits in Model 2 and further 
by the addition of alcohol-related concepts in Model 3.
 Religious and planful coping styles, cooperation with 
doctors, and living a healthy lifestyle were associated with 
lower alcohol consumption in Model 2, whereas agreeable-
ness and extraversion were associated with higher alcohol 
consumption. Total variance explained in Model 2 was 20%. 
The effects of all the psychosocial states and traits in Model 
2 were substantially reduced by the addition of alcohol-
related concepts in Model 3.
 Both alcohol self-effi cacy (social and private situations) 
and knowledge of the risks of drinking alcohol for people 
with HCV were associated with lower alcohol consump-
tion in Model 3. Although the effects of marital status and 
religious coping were partially reduced, these variables still 
had signifi cant effects in Model 3. Total variance in alcohol 
consumption explained in Model 3 increased to 55%.
 Table 6 presents results for signifi cant associations be-
tween subdomains and the dichotomous item, “Have you 
quit drinking?” The variables in Model 3 do an exceptional 
job of classifi cation, explaining 72% of the variance (pseudo 
R2 = .72, c statistic = .960). Similar to Model 3 with AUDIT-
C as the dependent variable, alcohol self-effi cacy for social 
situations had the highest magnitude association (odds ratio 
= 3.44).

Discussion

 Our study found that multiple psychosocial concepts were 
associated with alcohol use and retrospective self-reports of 
alcohol reduction for medical patients with chronic HCV 
infection and AUDIT scores of 10 or less. These results di-
verge from studies of alcohol reduction in other populations, 
and these specifi c fi ndings might be used in the design of 
future interventions for medical patients faced with a need 
to reduce or eliminate alcohol consumption.

 Our analysis lends preliminary support to the conceptual 
model presented in Figure 1 in which alcohol use is associ-
ated with psychosocial states and traits as well as alcohol 
and illness-related knowledge, attitudes, and beliefs. The 
fi nal model explained an estimated 55% of the variation in 
current alcohol use and 72% of the variation in reports of 
quitting drinking after HCV diagnosis, suggesting that study 
concepts and measures may have predictive value for iden-
tifying HCV patients most at risk of continuing to consume 
alcohol after HCV diagnosis.
 Self-effi cacy for social situations was found to have the 
single strongest magnitude of association with both current 
alcohol use and alcohol cessation since HCV diagnosis. Our 
research is consistent with the study by Oei et al. (2007), 
which found that task-specifi c rather than general self-effi -
cacy is associated with alcohol use among drinkers without 
clinically diagnosed drinking problems.
 Cognitive symptoms of HCV were associated with re-
duced alcohol consumption. Differences in cognitive symp-
toms are most likely not caused by differences in alcohol use 
history and are likely to be related to the etiologic course of 
HCV (Perry et al., 2008). We suspect that individuals expe-
riencing cognitive symptoms are more likely to internalize 
the seriousness of their chronic HCV infection, altering their 
decisional balance and leading them to reduce their drink-
ing. Based on our results, we postulate that better informing 
patients how alcohol exacerbates HCV infection and disease 
progression and persuading patients that drinking alcohol 
is hazardous (both through information and tangible symp-
toms) may lead to reduced alcohol consumption.
 The research literature on agreeableness in general popu-
lations and populations of those diagnosed with alcohol use 
disorders has most often found that lower agreeableness 
is associated with a higher likelihood of alcoholism and 
alcohol-related problems in both adults and college students 
(Laursen et al., 2002; Loukas et al., 2000; Ruiz et al., 2003; 

TABLE 6.    Nested logistic regression analysisa: Have you quit drinking?

 Model 1 Model 2 Model 3

Variable OR [95% CI] OR [95% CI] OR [95% CI]

Cognitive symptoms 1.47 [1.11, 1.94] 1.54 [1.12, 2.11]
Agreeableness   0.62 [0.46, 0.84]
Religious   1.39 [1.13, 1.70]
Monitoring   2.50 [1.04, 5.90]
Cooperate with doctors   1.75 [1.28, 2.40] 1.88 [1.15, 3.09]
Live healthy lifestyle   1.34 [1.01, 1.76]
Social situations     3.44 [2.03, 5.78]
HCV and alcohol knowledge     2.27 [1.09, 4.74]
Drinking is normal     0.53 [0.35, 0.81]
Action     1.61 [1.08, 2.44]
Negative expectancies     2.30 [1.38, 3.84]

Nagelkerke R2 .04 .22 .72

Notes: OR = odds ratio; CI = confi dence interval; HCV = hepatitis C virus. aModels 1–3 for the logistic regression here 
contain the identical set of independent variables to the ordinary least squares regression reported in Table 5; independent 
variables without signifi cant associations are omitted in this table.
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Walton and Roberts, 2004). Although no prior studies have 
focused on the relationship between alcohol use and agree-
ableness in people not drinking at a very high level, one 
prior study found that abstinence is associated with higher 
agreeableness in the fi rst year of college (McAdams and 
Donnellan, 2009). Our results contrast with these prior stud-
ies; higher agreeableness was associated with higher alcohol 
consumption and a lower likelihood of quitting drinking. 
This result is consistent with the conclusions of van Schoor 
et al. (2008), who found that, in situations where peers were 
drinking more, those who had high agreeableness scores 
were likely to drink more. The effects of psychological traits 
like agreeableness seem to be conditional on levels of cur-
rent and prior drinking, the particulars of drinking situations, 
and drinking self-effi cacy for those situations.
 Our results show a pattern of associations that suggest 
the centrality of the social aspects of drinking alcohol. Prior 
studies have often ignored the social aspects of drinking 
such as celebration, relaxation, and camaraderie (Heath, 
2007). Corroborating previously reported results, feeling 
ostracized because of HCV infection was associated with 
quitting drinking (Stoller et al., 2009). Having HCV may 
lead people to either avoid situations in which alcohol is 
consumed, or they may feel routinely left out of celebrations 
and social gatherings where others are drinking. Although 
the magnitude of the stigma association is small, the im-
portance is further illuminated when considering the very 
strong multivariate association between alcohol consumption 
and self-effi cacy for drinking in social situations. A guide-
line such as “zero alcohol consumption is best for persons 
with HCV infection” misses the fact that adherence to this 
recommendation may translate into fewer pleasurable social 
interactions or may run contrary to a person’s agreeable 
personality. Psychosocial context plays an important role in 
shaping individual-level alcohol use decisions.
 Our study also provides insight into the relationship 
between marital status and alcohol use. In the general 
population, married individuals tend to drink less over the 
course of their lives (Karlamangla et al., 2006). Individuals 
in a stable marriage have lower rates of alcohol dependence 
than the never married; those who have been married and 
divorced have a lower rate of alcohol dependence than those 
who were never married (Dick et al., 2006). In contrast, our 
study found that being currently married is associated with 
drinking more alcohol among those with HCV not drink-
ing at a high level. Thus, although marital status generally 
protects against alcohol use disorders, married individuals 
with a medical diagnosis like HCV may be less likely to quit 
drinking when advised to do so.
 This study has some key limitations. The study population 
consisted of HCV patients from a single urban, safety-net 
care setting in the Great Lakes region. Development of the 
measurement model for this study was conducted on a single 
sample, and more work is needed to verify the measurement 

structure. The primary outcomes, alcohol consumption and 
quitting drinking, were measured by self-report; although 
bias and inaccuracy are possible, self-reports of alcohol use 
are practical and used routinely for clinical decision mak-
ing (Del Boca and Darkes, 2003). Generalizability of our 
fi ndings is further limited because subjects in this research 
study were given assurances of the confi dentiality of their re-
sponses; elicitation of drinking behavior in a clinical context 
does not carry such assurances.
 This study included many psychosocial concepts and 
was cross-sectional. Thus, our confi dence in the relation-
ships and the ability to infer a causal connection between 
concepts are limited until future studies can be conducted. 
Future work in this area should seek predictive validity by 
examining whether the concepts found to have an association 
in the current study are able to predict actual within-subject 
reductions in alcohol use over time in a sample of patients 
recently diagnosed with HCV and currently drinking at a low 
or moderate level.
 Adaptation of brief interventions used previously in out-
patient settings could be a cost-effective solution for reduc-
ing alcohol consumption and improving health outcomes 
for patients with HCV and other medical conditions (Flem-
ing et al., 2004). Some principles effective for those with 
diagnosed alcohol abuse or dependence may translate well 
to medical patients who need to reduce consumption, but 
a one-size-fi ts-all approach is unlikely to be successful. In 
combination, our results lead us to suggest three potentially 
important features of future research on interventions for 
medical patients faced with a need to reduce alcohol con-
sumption: (a) further education of patients on the hazards of 
drinking with their medical condition, including the potential 
exacerbation of symptoms; (b) emphasis on the maintenance 
of healthy social relationships in the absence of alcohol use; 
and (c) focus on building strategies and confi dence for re-
sisting drinking in specifi c settings identifi ed by a particular 
patient.
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