
Abstract Although infection with Hepatitis C Virus

(HCV) and Human Immunodeficiency Virus (HIV)

frequently co-exist, there has been little research to

determine the effects of HIV/HCV co-infection on

health-related quality of life (HRQOL). We performed

a cross-sectional analysis of baseline data from 216

participants enrolled in a community based study of

HIV-infected homeless and marginally housed indi-

viduals, using multivariable linear regression analysis

to determine if co-infection with HCV was indepen-

dently associated with lower short-form 36 (SF-36)

questionnaire scores. We found that individuals with

HCV had significantly lower mean SF-36 scores in the

domains of physical functioning, bodily pain, social

functioning and role limitation due to emotional

health, and that HIV/HCV co-infection was indepen-

dently associated with a lower physical component

score but not a lower mental component score after

controlling for numerous covariates. These results

suggest that co-infection with HCV may have an

adverse effect on HRQOL among homeless and mar-

ginally housed individuals with HIV.
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Abbreviations
HCV Hepatitis C virus

HRQOL Health-related quality of life

HIV Human immunodeficiency virus

SF-36 Short form 36

PCS Physical component scale

MCS Mental component scale

HAART Highly active anti-retroviral therapy

HMH Homeless/marginally housed

Introduction

Hepatitis C virus (HCV) and Human Immunodefi-

ciency Virus (HIV) are major public health issues of

the twenty-first century (Alter et al., 1999; Sulkowski &

Thomas, 2003). Because of overlapping risk factors,

HIV/HCV co-infection is common: approximately

30% of all individuals with HIV and 50–70% of HIV-

positive injection drug users are also infected with

HCV (Fleming, Craven, Thorton, Tumility, & Nunes,

Financial Support: This work was supported by The National
Institute of Health (MH54907, AA015287) and the Doris Duke
Charitable Foundation

J. I. Tsui (&)
San Francisco Veterans Administration Medical Center,
University of California San Francisco, 4150 Clement St.,
San Francisco, CA 94121, USA
e-mail: judith.tsui@va.gov

D. R. Bangsberg Æ K. Ragland Æ E. D. Riley
Epidemiology and Prevention Interventions Center,
Division of Infectious Diseases, San Francisco General
Hospital, University of California San Francisco, San
Francisco, CA, USA

D. R. Bangsberg Æ C. S. Hall
Positive Health Program, San Francisco General Hospital,
San Francisco, CA, USA

C. S. Hall
STD Control Branch, California Department of Health
Services, California STD/HIV Prevention Training Center,
California, CA, USA

AIDS Behav (2007) 11:603–610

DOI 10.1007/s10461-006-9157-8

123

ORIGINAL PAPER

The Impact of Chronic Hepatitis C on Health-Related Quality of
Life in Homeless and Marginally Housed Individuals with HIV

Judith I. Tsui Æ David R. Bangsberg Æ
Kathleen Ragland Æ Christopher S. Hall Æ
Elise D. Riley

Published online: 22 September 2006
� Springer Science+Business Media, Inc. 2006



2003). Homeless individuals have high rates of both

diseases (Cheung, Hanson, Maganti, Keeffe, & Matsui,

2002; Culhane, Gullub, kuhn, & Shpaner, 2001;

Nyamathi et al., 2002; Robertson et al., 2004).

Health-related quality of life (HRQOL) is increas-

ingly recognized as an important measurement of

overall function in patients with HIV and HCV as the

goals of care have shifted from simple survival to

patient-centered outcomes. There are numerous mea-

surement instruments that have been applied to

quantify HRQOL, one of the most common being the

short form-36 (SF-36). The SF-36 health survey is a

self-reported generic measure of health status that

includes physical, emotional, and social components to

provide a comprehensive measurement of health status

(Wu, Hays, Kelly, Malitz, & Bozzette, 1997).

Prior studies indicate that individuals with chronic

HCV infection have diminished HRQOL even in the

absence of significant liver disease, and that improve-

ments in HRQOL can be achieved through successful

treatment of HCV (Bayliss et al., 1998; Cordoba et al.,

2003a, b; Foster, Goldin, & Thomas, 1998; Gallegos-

Orozco et al., 2003; Hunt et al., 1997; Kramer et al.,

2002; McHutchison et al., 2001). A recent systematic

review of the effects of HCV on HRQOL found that

HCV was associated with worse HRQOL across all

SF-36 subscales, but had the strongest effect in the

domains of vitality, general health, physical function

and social function (Spiegel et al., 2005). Likewise,

symptomatic HIV infection and AIDS also have been

associated with reduced HRQOL (Call et al., 2000; Gill

et al., 2002; Hays et al., 2000).

There is little research to determine if HCV affects

HRQOL in patients who are already infected with

HIV. As patients who are co-infected with HIV/HCV

increasingly become eligible for HCV treatment,

understanding the impact of HCV on HRQOL in these

patients is an important component of weighing the

risks and benefits of treatment. Although prior studies

among patients infected with HCV alone support an

association between HCV and HRQOL, two previ-

ously published studies examining the effects of co-

infection did not find that infection with HCV further

diminished HRQOL compared to patients with HIV

alone (Fleming et al., 2003; Kanwal et al., 2005).

However, those studies were conducted on patients

seen in specialty clinics who were receiving care for

their HIV, and may not be representative of other

subpopulations, such as homeless and marginally

housed individuals with HIV.

The objective of this study was to determine how

infection with HCV impacts HRQOL among homeless

and marginally housed individuals with HIV. Based on

prior literature, we hypothesized that individuals with

HIV and HIV/HCV would have mean SF-36 scores

lower than norms for the general U.S. population, and

that there would be further decrements seen in patients

who were co-infected with HCV/HIV compared with

those who had HIV alone.

Method

Participants and Procedures

This was a cross-sectional study of participants enrolled

in the ‘‘Research in Access to Care in the Homeless’’

(REACH) cohort who agreed to undergo HCV testing

of baseline stored blood samples. The REACH study is

an ongoing community-based study of HIV-infected

homeless and marginally house adults living in San

Francisco that was established in 1996. The cohort is a

systematic sample of individuals drawn from homeless

shelters, free-lunch programs, and select residential

hotels who tested positive for HIV. Details on sampling

methods and recruitment have been published previ-

ously (Hall, Charlebois, Hahn, Moss, & Bangsberg,

2004; Riley et al., 2003; Robertson et al., 2004). Initial

screening of 4,682 individuals identified 386 who were

HIV-positive, of which 330 agreed to participate. Indi-

viduals who agreed to participate underwent a detailed

interview that included the SF-36 questionnaire. Sub-

sequently 249 of the initial cohort were contacted and

agreed to HCV testing. Of the 81 who were not tested

the various reasons included: having died (43), having

relocated (16), being lost to follow-up (15), withdrawing

participation (5), and being incarcerated (2). Our

sample further consisted of 216 individuals who had

no missing results for HCV testing and the SF-36

questionnaire.

Measures

The main outcome measurement was HRQOL as

described by the SF-36. This instrument has been

found to be reliable and valid in homeless and mar-

ginally housed populations (Riley et al., 2003). The

survey instrument consists of 36 items that measure the

following eight scales: general health perceptions

(GH), physical functioning (PF), role limitation be-

cause of physical health (RP), role limitation because

of emotional health (RE), social functioning (SF),

bodily pain (BP), vitality (VT), and mental health

(MH). Scores were calculated for each subscale by

converting summated item responses to a scale from 0

to 100 (Ware, Kosinski, & Gandek, 2004). Physical and

604 AIDS Behav (2007) 11:603–610

123



mental component scores (PCS and MCS) were con-

structed based on results from the eight subscales

(Ware et al., 1995), and were also scaled 0 to 100 with

higher scores being indicative of better health status.

The primary predictor of interest was chronic HCV

infection as determined by serologic and viral load

testing. Participants were tested for HCV antibody

using an enzyme immunoassay (EIA; Hepatitis C

Enzyme Immunoassay 2.0, Abbott Laboratories,

Emeryville, CA), and positive EIA results were fol-

lowed up by testing with a polymerase chain reaction

(PCR) assay to detect HCV RNA viral load (Amplicor

Monitor Hepatitis C Virus Test, version 2.0 Roche

Molecular Systems, Inc., Branchburg, N.J.). Partici-

pants who were EIA positive and had detectable HCV

RNA were considered HCV positive. Patients who

were EIA positive but HCV RNA negative were

assumed to have cleared their infection or to have had

a false positive EIA, and were considered HCV neg-

ative for the purposes of this study.

Additional covariates included directly measured

baseline CD-4+ T-cell count and log of HIV viral load,

as well as the following self-reported baseline ques-

tionnaire information: age, gender, race, receipt of

highly-active anti-retroviral therapy (HAART),

co-morbidities (self-reported history of heart disease,

high blood pressure, diabetes, emphysema or asthma),

insurance status (having Medicaid/Medicare, Veterans

Administration benefits or other health insurance),

disability status, having a primary care provider and

current (defined as within 30 days) use of injection

drugs, crack cocaine and alcohol use (any amount).

Data Analyses

Descriptive statistics comparing participants with and

without chronic hepatitis C were calculated using chi-

square analysis for categorical data, Student’s t-test

assuming unequal variance for continuous data. Sta-

tistically significant differences in mean SF-36 subscale

results between individuals with and without HCV

were tested using the student’s t-test. Multivariable

linear regression was used to assess the relationship

between HCV and component summary scores (PCS

and MCS), adjusting for other variables. Full models

were constructed using all the covariates used in the

descriptive statistics. We then selected covariates for

the final model based on the strength of statistical

association with the outcome and their ability to con-

found the estimate for HCV. Covariates were evalu-

ated in a step-wise backward fashion and were dropped

if: (a) the P-value for the strength of the association

was >0.2; and (b) inclusion of the covariate in the

model did not cause a substantial (i.e. >10%) change in

the beta-coefficient estimate for HCV (Vittinghoff,

Glidden, Shiboski, & Mcculloch, 2005). Prior to model

fitting, collinearity with HCV was assessed using a

correlation matrix and by analyzing two-by-two tables

between HCV and dichotomous variables. The final

models were checked for model assumptions and fit. A

P-value < 0.05 was considered significant for all

hypothesis testing.

Results

Among the 216 study participants, 17% were female

and the median age was 41. The majority of partici-

pants were non-white: 43% were black, 7% were His-

panic, 1% were Asian, 3% were Native American, 1%

were Hawaiian, Filipino or Pacific Islander and 4%

were other. For the analysis, we chose to analyze the

data using a dichotomous variable for non-white race,

which collapsed all the categories of participants who

did not respond as being white. The HCV antibody test

was positive in 142 (66%) of participants, among whom

120 (84%) were found to have detectable virus.

Therefore the prevalence of chronic HCV in our

sample was 56%.

Comparing patients with HIV alone to those

co-infected with HIV/HCV, there were no significant

differences in age, race, gender, CD4 count, log

viral load, receipt of HAART therapy, presence of

co-morbidities, insurance or disability status or having

a primary care provider (Table 1). However, unad-

justed differences were seen in drug-use behaviors:

patients with HCV were more likely to be currently

using injection drugs and crack cocaine (chi-square

P-value < 0.05). In our exploration of collinearity

between HCV and the self-reported drug use variables

(current injection drug use, current crack cocaine use

and current alcohol use) we found that Pearson’s cor-

relation coefficient values were low ( < 0.25). Addi-

tionally, when we constructed two-by-two tables of

HCV status and each drug use variable, we found that

cells with discordant results (i.e. current IDU/HCV

negative and no current IDU/HCV positive) con-

tained >30% of the total observations, suggesting that

HCV and drug use are not strictly collinear in this

population.

Mean SF-36 subscale scores were consistently lower

in both HIV-infected and HIV/HCV co-infected indi-

viduals compared with the U.S. population norms

(Fig. 1) (Ware et al., 2004). Scores were lower in all

domains for individuals co-infected with HIV/HCV

compared with HIV alone, although the effect was
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statistically significant only for physical functioning,

social function, role limitation-emotional, and bodily

pain (Table 2).

In the analysis of component summary scores,

participants with HCV were found to have PCS that

were on average more than three points lower than

participants who did not have HCV (adjusted final

model b = –3.73, 95% CI: –6.45 to –1.01); (Table 3).

Being female, having additional medical co-morbidities

and a higher HIV viral load were highly associated

with lower PCS in the multivariate models. Partici-

pants who were infected with HCV did not appear to

have significantly lower MCS (adjusted final model

b = –2.07, 95% CI:–5.53 to 1.40); (Table 4). Younger

age, not being on HAART, having co-morbidities and

being insured were significantly associated with lower

MCS in the multivariable analysis.

Discussion

In this study of 216 homeless and marginally housed

individuals with HIV, we found that participants who

were co-infected with HIV/HCV had significantly

lower mean SF-36 scores in the domains of physical

functioning, bodily pain, social functioning and role-

emotional. In addition, we found that having HCV

infection was associated with a mean summary score

for physical health that was more than three points

lower.

Although statistically significant differences in

HRQOL measures were observed among HIV

infected and HIV/HCV co-infected participants, the

clinical significance of these results should be evalu-

ated. Previous authors have suggested that 3- to 5-point

difference in SF-36 scores may represent a minimum

clinically important difference, with a difference of 10

points showing a moderate difference (Samsa et al.,

1999). In our study the significant differences in mean

subscale scores ranged between 7 and 13 points, sug-

gesting clinically significant effects of HCV on

HRQOL. An alternate way to evaluate clinical signif-

icance is to compare effect size (calculated as the dif-

ference in mean scores between two groups and

divided by the standard deviation from group 1). It has

been suggested that a value of < 0.2 represents a small

clinical effect, 0.5 a moderate effect, and >0.8 a large

effect (Hays & Woolley, 2000). The effect size

observed for the domains that had significantly differ-

ent means ranged from 0.3–0.5, with the largest effect

size seen in the domain of bodily pain. These results

support the hypothesis that there are modest differ-

ences in HRQOL among homeless and marginally

housed individuals with HIV who are co-infected with

HCV compared to HIV alone.

Our findings differ from prior studies that have

not found additional decrements in perceived health-

related quality of life among co-infected HCV/HIV

patients compared with patients who have HIV

alone (Fleming et al., 2003; Kanwal et al., 2005). One

Table 1 Sample
characteristics by Hepatitis C
status

aStudent’s t-test for age and
natural log of viral load only;
all others represent a Chi-
square test statistic

*P £ 0.05, **P £ 0.01

HCV Negative
(N = 74)
% or Mean (SD)

HCV Positive
(N = 142)
% or Mean (SD)

Test statistica

(df, N)

Female 15 19 0.57 (1, 213)
Non-white 53 63 2.29 (1, 216)
Age 40 (±9.5) 42 (±7.8) –1.73 (213, 215)
Current HAART Therapy 24 16 2.25 (1, 216)
CD4 Count < 200 24 23 0.06 (1, 216)
Current IDU 24 45 9.95 (1, 213)**
Current Crack Use 24 39 4.83 (1, 213)*
Current Alcohol Use 60 58 0.05 (1, 198)
Comorbid Medical Conditions 26 33 1.15 (1, 215)
Drug Treatment in Past Year 25 40 5.61 (1, 215)*
Insured 57 55 0.15 (1, 215)
On Disability 56 63 1.02 (1, 215)
Regular Healthcare Provider 84 80 0.69 (1, 216)
Homeless in the Past Year 41 42 0.02 (1, 216)
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Fig. 1 Mean SF–36 subscale scores of cohort compared to US
population norms (Adapted from Ware et al., 2004)
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possible explanation for the divergent findings could be

that the participants in our sample differed in severity

of liver disease related to their HCV. Prior research on

this cohort has revealed that the minority of patients

had received care for their HCV: only 28% reported

referral to a gastroenterologist and less than 4%

reported ever having been treated (Hall et al., 2004).

Furthermore, behaviors that are risk factors for disease

progression such as drinking alcohol and smoking may

have been higher in our cohort, also leading to more

severe chronic liver disease.

While our study is concordant with prior literature

on HCV mono-infected patients that show that HCV is

associated with lower HRQOL, the specific ways in

which health status was affected in this population

differed from previous studies. A recently published

systematic analysis (Spiegel et al., 2005) reported that

the impact of HCV on HRQOL was seen across all

subscales as well as the component summary scores

(MCS and PCS). However, we did not see an effect of

HCV infection on the mental health subscale, nor was

HCV significantly associated with the MCS in the

unadjusted or adjusted analysis. This may be somewhat

surprising given that there has been prior research

suggesting an association between HCV and depres-

sion and neurocognitive deficits (Cordoba et al., 2003a,

b; Fontana et al., 2002; Forton, Taylor-Robinson, &

Thomas, 2003; Hilsabeck, Hassanein, Carlson, Ziegler,

& Perry, 2003; Kramer et al., 2002; Rowan, Tabasi,

Abdul-Latif, Kunik, & El-serag, 2004). One possibility

is that our sample was underpowered to show an

association (there was a nonsignificant trend between

HCV infection and MCS). Another possibility is that

this population of homeless and marginally housed

Table 2 Mean SF-36 scores
by HCV status

*Test statistic is Student’s t-
test; df = 214 and N = 216 for
all comparisons

SF-36 Category HIV Alone (SD) HIV/HCV (SD) Test statistic* P-value

Sub-scale
Physical Functioning 76 (22) 69 (25) 2.00 0.05
Role Limitations-Physical 58 (42) 47 (43) 1.85 0.07
Bodily Pain 68 (25) 56 (28) 3.14 < 0.01
General Health 56 (24) 50 (27) 1.83 0.07
Vitality 51 (23) 47 (25) 1.37 0.17
Social Function 71 (27) 63 (29) 2.15 0.03
Role Limitations-Emotional 58 (44) 45 (43) 2.19 0.03
Mental Health 63 (22) 62 (24) 0.46 0.65
Summary score
Physical Component 46 (9) 42 (12) 2.65 < 0.01
Mental Component 43 (12) 41 (13) 1.18 0.24

Table 3 Association between HCV infection and Physical Component Score (PCS)

Predictors Unadjusted
b coefficient
(95% CI)

P-value Full Model Final Model*

Adjusted b coefficient
(95% CI)

P-value Adjusted b coefficient
(95% CI)

P-value

HCV Infection –3.75 (–6.54 to –0.96) < 0.01 –3.04 (–5.98 to –0.11) 0.04 –3.73 (–6.45 to –1.01) < 0.01
Age –0.06 (–0.22 to 0.11) 0.48 –0.03 (–0.21 to 0.14) 0.71 —
Female –7.03 (–10.71 to –3.35) < 0.01 –6.36 (–10.15 to –2.57) < 0.01 –6.59 (–10.17 to –3.01) < 0.01
Non-white race 0.90 (–1.96 to 3.77) 0.54 2.02 (–0.93 to 4.98) 0.18 2.14 (–0.59 to 4.87) 0.12
HAART 0.54 (–3.03 to 4.10) 0.77 –3.48 ( –7.43 to 0.46) 0.08 –3.41 (–7.12 to 0.30) 0.07
Low CD4 count –4.09 (–7.34 to –0.79) 0.02 –1.05 ( –4.44 to 2.33) 0.54 —
Log HIV viral load –0.61 (–1.00 to –0.23) < 0.01 –0.77 (–1.21 to –0.33) < 0.01 –0.81 (–1.21 to –0.40) < 0.01
Current IDU –3.04 (–5.96 to –0.11) 0.04 –1.04 (–4.15 to 2.07) 0.51 —
Current crack cocaine –2.35 (–5.37 to 0.67) 0.13 –1.11 (–4.35 to 2.12) 0.50 —
Current alcohol –1.56 (–4.50 to 1.39) 0.30 –1.83 ( –4.84 to 1.17) 0.23 –2.01 ( –4.76 to 0.74) 0.07
Co-morbidities –4.54 (–7.58 to –1.51) < 0.01 –4.66 (–7.86 to –1.46) < 0.01 –4.73 ( –7.68 to –1.79) < 0.01
Drug treatment in the past year –2.61 (–5.59 to 0.37) 0.09 –0.73 (–3.79 to 2.34) 0.64 —
Insured –1.78 (–4.62 to 1.06) 0.22 0.66 ( –2.74 to 4.06) 0.70 —
Disability –3.06 (–5.92 to –0.20) 0.04 –0.89 (–4.56 to 2.79) 0.63 —
Regular healthcare provider –2.18 (–5.83 to 1.48) 0.24 –2.04 (–5.90 to 1.83) 0.30 –2.52 (–6.00 to 0.97) 0.16
Homeless in the past year –0.89 (–3.75 to 1.98) 0.54 0.62 ( –2.45 to 3.68) 0.69 —

*Includes covariates if they are significant at a P < 0.2 level, or if inclusion of the covariate in the model changes the estimate of the
beta-coefficient for HCV ‡10%
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individuals with HIV already have such substantially

diminished mental health so that additional co-infec-

tion with HCV does not cause further decrements in

their mental health status. However, it is also con-

ceivable that HCV infection has less impact on mental

health status through its biological effects alone than

does the awareness of having hepatitis that occurs

through diagnosis. This has been referred to in prior

literature as the ‘‘labeling effect’’ (Cordoba et al.,

2003a, b).

To address the question of whether awareness would

differ from actual infection, we conducted an additional

analysis using awareness of having hepatitis C as a

predictor. We used data from 138 participants who had

information on self-reported hepatitis C status (i.e.

responded yes to the question ‘‘Have you ever been told

you had hepatitis C?’’), which was collected an average

of 8.5 days after the SF-36 data were collected (stan-

dard deviation 7.6 days). In this analysis, individuals

who were told that they had hepatitis C had a mean

MCS nearly five points lower (adjusted b = –4.92; 95%

CI: –9.71 to –0.13). In contrast, being aware of having

hepatitis did not appear to be strongly associated with a

lower mean PCS after adjustment for confounders

(adjusted b = –2.72; 95% CI: –6.52 to 1.09). Our find-

ings lend support to the hypothesis that awareness of

infection is a stronger predictor for mental HRQOL

than actual HCV infection. Conversely, it appeared

that the physical HRQOL was significantly associated

with actual infection rather than with awareness of

infection.

Our findings have implications for testing, treatment

and management of homeless and marginally housed

individuals with HIV who are co-infected with HCV.

Research is accumulating to suggest that treating co-

infected patients for HCV is relatively safe and effi-

cacious (Carrat et al., 2004; Chung et al., 2004; Laguno

et al., 2004; Torriani et al., 2004). As clinicians weigh

the potential risks and benefits of treatment for HCV

in this patient population, the impact that HCV has on

patients’ self-reported HRQOL should enter into

consideration. Studies are needed to determine if

treatment of HCV in co-infected patients results in

improvements in reported HRQOL, as has been

reported in mono-infected patients. Finally, additional

research is needed to see if the decrements in HRQOL

that we observed among co-infected participants are

associated with different patterns of health-services

utilization and adherence.

There are a number of potential limitations to this

study. As mentioned previously, there were no data

available on extent of liver disease, making it impos-

sible to determine if lower SF-36 scores in patients with

HCV were due to more advanced liver disease. How-

ever, prior research on patients with HCV suggests that

the effects of HCV on HRQOL are independent of

histologic and biochemical indices, although decom-

pensated cirrhosis clearly affects HRQOL (Foster

et al., 1998). Another limitation of the study is its cross-

sectional design that precludes conclusions about cau-

sality between HCV and HRQOL. Additionally, by

collapsing all non-white ethnicities into one category,

Table 4 Association between HCV infection and Mental Component Score (MCS)

Predictors Unadjusted
b coefficient
(95% CI)

P-value Full Model Final Model*

Adjusted b coefficient
(95% CI)

P-value Adjusted b coefficient
(95% CI)

P-value

HCV Infection –2.03 (–5.43 to 1.37) 0.241 –2.31 (–6.01 to 1.39) 0.22 –2.07 (–5.53 to 1.40) 0.24
Age 0.28 (0.09 to 0.48) < 0.01 0.36 (0.14 to 0.59) < 0.01 0.35 (0.15 to 0.56) < 0.01
Female –1.25 (–5.82 to 3.32) 0.59 0.57 (–4.22 to 5.35) 0.82 —
Non-white race 3.60 (0.19 to 7.01) 0.04 3.06 (–0.67 to 6.78) 0.11 3.35 (–0.14 to 6.83) 0.06
HAART 5.48 (1.26 to 9.70) .01 6.07 (1.10 to 11.05) 0.02 6.43 (1.71 to 11.16) < 0.01
Low CD4 count 0.66 (–3.36 to 4.68) 0.74 1.40 (–2.88 to 5.67) 0.52 —
Log HIV viral load 0.01 (–0.46 to 0.48) 0.97 0.31 (–0.24 to 0.87) 0.27 0.38 (–0.13 to 0.89) 0.15
Current IDU –1.53 (–5.09 to 2.03) 0.40 0.16 (–3.76 to 4.09) 0.94 —
Current crack cocaine 0.62 (–3.04 to 4.28) 0.74 0.59 (–3.49 to 4.68) 0.77 —
Current alcohol 0.35 (–3.28 to 3.97) 0.85 0.06 (–3.73 to 3.84) 0.98 0.40 (–3.05 to 3.84) 0.82
Co-morbidities –1.91 (–5.62 to 1.80) 0.31 –4.39 (–8.43 to –0.35) 0.03 –3.85 (–7.64 to –0.05) 0.05
Drug treatment in the past year –3.69 (–7.26 to –0.13) 0.04 –3.27 (–7.14 to 0.6) 0.10 –2.58 (–6.18 to 1.02) 0.16
Insured –2.45 (–5.86 to 0.96) 0.16 –4.49 (–8.78 to –0.2) 0.04 –3.88 (–7.41 to –0.35) 0.03
Disability –1.55 (–5.01 to 1.91) 0.38 1.19 (–3.44 to 5.83) 0.61 —
Regular healthcare provider 1.09 (–3.32 to 5.49) 0.63 0.54 (–4.34 to 5.41) 0.83 —
Homeless in the past year –1.36 (–4.80 to 2.08) 0.44 1.08 (–2.79 to 4.95) 0.58 —

*Includes covariates if they are significant at a P < 0.2 level, or if inclusion of the covariate in the model changes the estimate of the
beta-coefficient for HCV ‡10%
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we may have been concealing potential ethnic differ-

ences. However, the small numbers of non-white/non-

black participants did not allow us to perform analyses

using finer categorization. Finally, the analysis that

used an awareness of HCV as a predictor could only be

performed on a subset of individuals who were asked

the question ‘‘Have you ever been told you have

hepatitis C?’’ on a questionnaire. However, this

occurred as a result of study logistics rather than par-

ticipant non-response, minimizing the potential for

non-response bias.

This study also has important strengths. It is unique

in that it was conducted among a population of

homeless or marginally housed individuals, a group

that is disproportionately affected by HIV and HCV,

but not traditionally included within HRQOL research

on those diseases. This study also collected detailed

clinical information on drug use behaviors and other

potential confounding variables, making it possible to

ascertain the independent effects of HCV.

In summary, among a cohort of homeless or mar-

ginally housed individuals with HIV, co-infection with

HCV was associated with lower SF-36 scores in the

domains of physical functioning, social function, role

limitation-emotional, and bodily pain. Based on com-

ponent summary scores, being infected with HCV was

associated with poorer physical health status, but not

mental health status; however, being aware of having

hepatitis was associated with poorer mental health

status. When considering the burden of disease for

patients co-infected with HIV and HCV, the impact of

HCV on HRQOL should be taken into account. Fur-

ther research is needed to confirm these findings, and

determine whether treatment can result in improve-

ments in HRQOL among patients co-infected with

HCV and HIV.
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