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Summary

Health-related quality of life (HRQOL) is impaired in chronic viral hepatitis and a direct role of 

the virus, although suggested, has not been demonstrated. Our aim was to evaluate HRQOL at 

blood donation before knowledge of the diagnosis of both hepatitis C virus (HCV) and hepatitis B 

virus (HBV) so as to elucidate this matter.

Methods—Prospectively, 67 sequential patients, 35 with HCV and 32 with HBV, and 67 matched 

controls were administered the generic Short Form-36 (SF-36) questionnaire. After knowledge of 

diagnosis, the SF-36 was repeated and a disease-specific questionnaire (Liver Disease Quality of 

Life, LDQOL-1.0) was also administered. The Wilcoxon test and Mann-Whitney U were used for 

between-group comparisons.

Results—Before knowledge of diagnosis, patients with HCV had worse HRQOL than controls, 

with statistically significant changes in 7/8 domains of the SF-36, and also in its physical and 

mental components. In the HBV group, only 2/8 domains and the physical component were 

significantly different from controls. After diagnosis, similar changes persisted in the HCV group, 

whereas two more domains were compromised in the HBV group. Comparisons between the HCV 

and HBV groups did not show significant differences.

Conclusion—The finding of greater HRQOL impairment in the HCV group before diagnosis 

confirms the theory that the presence of HCV in the early stage of the disease is associated with 

worse quality of life.

Introduction

It is widely known that hepatitis C virus (HCV) and hepatitis B virus (HBV) infection may 

be associated with impairment in health-related quality of life (HRQOL) [1,2]. As the 

diagnosis of HCV and HBV infection in the early stages of liver disease is frequently made 

at blood donation, when individuals are unaware of their infectious conditions, this is the 

optimal moment for assessment of virus-related changes in HRQOL.
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HRQOL refers to a patient’s subjective assessment or perception of complete physical, 

mental and social well-being, including a range of conditions, not limited to medical 

interventions [3]. A number of different instruments and questionnaires, classified as generic 

or specific, can be used to measure HRQOL, according to the purpose of the study and the 

population of interest [4,5].

Late-stage liver disease, with a high degree of fibrosis and liver dysfunction, will surely lead 

to impairment of HRQOL, regardless of etiology. However, many studies have shown poorer 

HRQOL even in the early phases of liver disease, especially in HCV patients [6,7].

This worse HRQOL might be explained, at least in part, by the fact that viral diseases may 

cause stigmatization of patients, leading to feelings of shame and rejection, or have a 

negative impact on their social relations and self-esteem [8,9]. Other host-related factors, 

especially psychiatric disorders or various comorbidities, have also been implicated in 

impairment of HRQOL due to HCV [10]. Nevertheless, the hypothesis of a direct impact of 

the virus per se has been raised in some studies, and warrants a closer look [11,12].

The main objective of this study was to evaluate HRQOL in voluntary blood donors, 

unaware of their HCV or HBV status, at first donation and compare it with that of a 

matched-pair control group of healthy blood donors.

Patients and methods

Study design

This was a prospective, comparative, pre-post study (two successive evaluations in the HCV 

and HBV groups, before and after knowledge of infection). Outcomes assessment was 

performed at the end of the study, during outpatient follow-up.

Patients

The study population comprised patients with a positive serologic screening test for HBV or 

HCV at blood donation. Patients were recruited at the time of callbacks for repeat testing to 

confirm or rule out infection.

The inclusion criteria were positive HBsAg and reactive anti-HBc enzyme immunoassays at 

donation and at confirmatory testing for the hepatitis B group and a reagent anti-HCV 

enzyme immunoassay at donation and reagent enzyme immunoassay at confirmatory testing 

for the hepatitis C group. The exclusion criteria were failure to confirm infection, prior 

knowledge of HBV or HCV serology status, and nonadherence to the HRQOL instruments 

at the two predefined time points for assessment.

Study procedures

The instruments used for assessment of HRQOL — the generic Short-form 36 (SF-36) and 

the liver disease-specific Liver Disease Quality of Life 1.0 (LDQOL 1.0) — were 

administered to all HBV-positive and HCV-positive patients. Blood donors with repeatedly 

nonreactive screening serology (negative controls), matched by age, sex, and race to the 

HBV and HCV patients, were administered the SF-36 only. After patients and controls had 
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been given the necessary information and provided written informed consent, they were 

asked to fill out the generic HRQOL questionnaire (SF-36). Patients with poor 

understanding of the instrument were aided by trained physicians. At outpatient follow-up, 

after approximately 30 days, the SF-36 was administered again to the HBV and HCV 

patients, as was the disease-specific LDQOL1.0 questionnaire.

The SF-36 questionnaire [13] is applicable in all disease states and to healthy respondents 

(such as the negative controls in our sample) as well. It comprises 36 items allocated across 

eight domains, namely: Physical Functioning, Physical Role Functioning, Emotional Role 

Functioning, Social Role Functioning, Mental Health, Bodily Pain, Vitality, and General 

Health Perceptions. The SF-36 also includes two summary scales for scoring: a physical 

health scale, which encompasses the domains Physical Functioning, Physical Role 

Functioning, Bodily Pain, and General Health Perceptions; and a mental health scale, which 

covers the domains Vitality, Social Role Functioning, Emotional Role Functioning, and 

Mental Health. The disease-specific instrument used in this study, the LDQOL-1 

questionnaire [14], includes specific items designed to evaluate symptoms of liver disease, 

the effects of liver disease on activities of daily living, concentration, memory, sexual 

functioning, sexual problems, sleep problems, loneliness, hopelessness, the quality of social 

interaction, health-related distress, and the stigma of liver disease. This questionnaire was 

previously translated into Brazilian Portuguese and validated in a Brazilian population by 

our research group [15]. The results of both instruments (SF-36 and LDQOL-1) are based on 

the scores assigned to items belonging to each domain on a scale of 0 (zero), corresponding 

to the worst health condition possible, to 100 (one hundred), corresponding to the best 

health-related quality of life. All blood donors newly diagnosed with HCV or HBV hepatitis 

were referred for clinical assessment, mostly to our outpatient hepatitis clinic, where further 

laboratory testing and histopathological examination of liver tissue were performed to 

determine whether antiviral treatment was indicated and patient outcomes were assessed. 

The study project had been previously approved by the Research Ethics Commission of the 

facility where our work was carried out.

Samples were tested at the Serology Laboratories of Fundação Pró-Sangue de São Paulo as 

described elsewhere [16], using the following assays and reagents:

The Enzygnost® HBsAg 5.0 and Enzygnost® Anti-HBc monoclonal (Dade Behring GmbH, 

Germany) assays were employed simultaneously for detection of HBV markers and the 

Murex anti-HCV version 4.0 (Murex Biotech SA (Pty) Ltd., South Africa) assay for 

detection of HCV markers. The CHIRON® RIBA HCV Strip Immunoblot Assay (Chiron 

Corporation, Emeryville, CA, USA) was used for confirmatory HCV testing. The presence 

of at least two bands with an intensity of 1+ or greater on the test strip was required for 

confirmation.

Statistical analysis

For descriptive analysis, data were expressed as means and standard deviations, medians and 

ranges, and absolute and relative frequencies as appropriate.
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The nonparametric Wilcoxon test was used for comparison of HRQOL before and after 

knowledge of HBV and HCV infection between donors and their respective controls.

The nonparametric Mann-Whitney U test was used for comparison of SF-36 results among 

donors before knowledge of HCV and HBV infection and for comparison of LDQOL results 

among donors after knowledge of HCV and HBV infection.

The significance level was set at 5% (p-value ≤ 0.05).

Results

The study sample comprised 134 voluntary blood donors: 67 with seroreactivity for HBV (n 
= 32) or HCV (n = 35) and 67 nonreactive controls matched by sex, age, and race. Mean 

donor and control age was 36.2 ± 9.7 years in the HBV group and 37.1 ± 10.8years in the 

HCV group. Both groups were predominantly male (68.7% in the HBV and 57.1% in the 

HCV group).

Comparison between HCV-positive blood donors still unaware of their status and their 

matched controls using the SF-36 questionnaire showed statistically significant differences 

in the domains: Physical Functioning (p = 0.038), Bodily Pain (p = 0.003), General Health 

Perceptions (p < 0.001), Vitality (p = 0.034), Social Role Functioning (p = 0.006), 

Emotional Role Functioning (p = 0.024) and Mental Health (p = 0.007). On the summary 

scales, significant differences were found for the physical component (p = 0.002) and mental 

component (p = 0.028) alike, with lower scores among the HCV patients. The repeat SF-36 

administered to patients after knowledge of infection, at clinical and laboratory assessment, 

revealed significant differences in the domains Physical Role Functioning (p = 0.040), 

Bodily Pain (p = 0.017), General Health Perceptions (p < 0.001), Vitality (p = 0.019), Social 

Role Functioning (p = 0.005), Emotional Role Functioning (p = 0.025), and Mental Health 

(p = 0.034), as well as for the physical component (p = 0.008) of the SF-36 summary scale 

(Supplementary material, Table S1).

Comparison between HBV-positive blood donors unaware of their serologic status and their 

matched controls using the SF-36 questionnaire yielded statistically significant differences 

in the domains Bodily Pain (p = 0.036) and General Health Perceptions (p = 0.007), as well 

as on the physical component of the summary SF-36 scale (p = 0.004), with consistently 

lower scores for hepatitis B patients. There were no significant differences in the other 

SF-36 domains. When repeated after disease awareness, at clinical and laboratory 

assessment, the SF-36 confirmed significant differences in the Bodily Pain (p = 0.002) and 

General Health Perceptions (p = 0.006) domains, as well as in the physical component of the 

summary scale (p = 0.006), as before. Furthermore, scores for the Physical Functioning (p = 

0.028) and Vitality (p = 0.046) domains were also significantly different from those of 

controls, as shown in Supplementary material, Table S2.

Head-to-head comparison between HBV-positive and HCV-positive blood donors prior to 

knowledge of infection using the SF-36 questionnaire did not show significant differences in 

any of the eight domains, nor in the physical and mental components of the summary scale. 
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Administration of the LDQOL-1 disease-specific quality of life questionnaire also showed 

no significant differences between HBV and HCV patients on any of the domains assessed.

Fig. 1 shows a study flowchart including outcomes for all 67patients in the sample. Just over 

half of patients (56% in the HBV group and 57% in the HCV group) received follow-up at 

our outpatient hepatitis clinic. Although this is a small series, we found that 60% of blood 

donors newly diagnosed with hepatitis C had elevated liver enzymes, versus only 22% of 

those newly diagnosed with hepatitis B. Liver biopsy was indicated in 50% of patients in the 

HCV group versus 17% in the HBV group, using persistently elevated liver enzymes as a 

criterion. Histopathological examination of liver biopsy specimens did not show any 

instances of cirrhosis or advanced fibrosis. Overall, using the criteria set in Latin American 

consensus guidelines, 35% of patients in the HCV group required antiviral therapy, versus 

11% in the HBV group [17,18].

Discussion

The poorer quality of life found among blood donors who were unaware of their HCV 

carrier status in this study strengthen the theory of a direct viral role in HRQOL impairment. 

Our results run counter to those of a retrospective cohort study of patients with acute 

hepatitis who were later diagnosed with HCV disease, producing groups of individuals 

aware and unaware of their serologic status. HRQOL questionnaires administered to both 

groups prior to disclosure of diagnosis revealed worse HRQOL among patients who were 

aware of their status [8]. A potential effect of disease stigma or other comorbidities on this 

outcome cannot be ruled out [19]. Another study carried out in rural Egypt showed no 

significant differences in HRQOL between individuals unaware of HCV infection and 

uninfected controls [20]. However, this study may have been biased by poor quality of life in 

the overall population in rural areas of the country. In the present study, we assessed 

voluntary blood donors recruited from a major medical center at a cosmopolitan city, within 

a population that is mostly well-informed and aware of its health conditions.

The foundation for the hypothesis that presence of HCV per se may impair HRQOL even in 

mild chronic hepatitis stems from a series of 27 HCV-positive patients who were found to 

have cognitive changes on comparison with 16 controls who had achieved HCV clearance 

[21], and is supported by specific findings of altered dopaminergic and serotoninergic 

neurotransmission in HCV-infected patients with chronic fatigue symptoms or cognitive 

impairments [22]. More recently, a Brazilian research group showed that psychiatric 

comorbidities might account for HRQOL impairments in patients with HCV [23]. An Irish 

study of HCV-infected women in whom hepatitis C-associated comorbidities were carefully 

ruled out also found neurocognitive abnormalities indicative of a neurophysiological 

mechanism caused by the presence of HCV [24].

Several studies have shown that patients who achieve sustained virologic response (SVR) 

after therapy exhibit improved HRQOL as compared with nonresponders [25–27]. However, 

this could be attributed to a reduction in inflammatory activity and even to partial regression 

of fibrosis and, subsequently, of disease severity, as a recent study showed [28]. 

Nevertheless, some studies have suggested that HRQOL improves even during antiviral 
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therapy, at early virologic response [7,29], which supports the hypothesis of viral infection 

itself as the causative factor of HRQOL impairment.

It bears noting that different studies have evinced a very broad range of changes that may 

affect HRQOL in hepatitis C, from the most basic demographic variables, such as sex and 

age, to markers of disease severity such as extent of fibrosis and liver dysfunction, to a 

variety of comorbidities, including psychosocial disorders [19,30–32]. In view of these host 

factors, some authors continue to deny the role of mere presence of viral infection as a direct 

determinant of impaired HRQOL in patients with hepatitis C [33].

In this study, we controlled for sex, age, severity of liver disease, and comorbidities; 

therefore, between-group differences cannot be attributed to these variables. Although 

severity of liver disease may be related to worse HRQOL, none of the healthy blood donors 

in both HCV and HBV groups have presented cirrhosis or any sign of hepatic 

decompensation. Likewise, any psychosocial changes that might influence HRQOL among 

infected blood donors would have occurred randomly among matched controls as well, 

although we did not address this issue specifically. Furthermore, assessment of HRQOL 

before patients were aware of their diagnosis prevented the potential consequences of the 

stigma of infection, which can influence HRQOL [19]. Therefore, we believe our findings 

prove that the mere presence of HCV reduces HRQOL among seemingly healthy voluntary 

blood donors.

The first evaluation of HRQOL in chronic hepatitis B using the SF-36 instrument came from 

China, and showed lower HRQOL in patients as compared with a population-based control 

group [34]. Other reports, especially with Asian patients, have demonstrated that 

asymptomatic carriers have HRQOL similar to that of controls, declining with disease 

progression to cirrhosis and cancer [2,35,36]. Antiviral therapy leading to reduced levels of 

HBV-DNA has been associated with significant improvement in HRQOL [37].

In our series, no differences in HRQOL were found on comparison between the HCV and 

HBV groups at this very early stage of the disease, and both groups were subjected to the 

same stress of uncertainty regarding a possible infectious disease. Better HRQOL has been 

reported in untreated HBV patients as compared with HCV patients [38]; conversely, the 

impact of interferon treatment on HRQOL in HBV patients is less marked than in treated 

HCV patients, due mainly to the lower incidence of depression and other side effects [39].

Despite the small sample size, the outcomes of our patients are indicative of benign disease 

in both groups, although liver enzymes were more often elevated in chronic hepatitis C, 

more patients in this group required liver biopsy and 35% already had treatment indications, 

versus only 11% in the hepatitis B group.

We chose to administer both a generic instrument (SF-36) and a disease-specific instrument 

(LDQOL-1) for assessment of HRQOL in our study because these questionnaires assess 

different aspects of patient quality of life. The generic SF-36 is the most widely used 

instrument in HRQOL studies, as it provides an assessment of broader aspects of HRQOL 

and allows comparisons between patients with different diseases, and is applicable in healthy 

subjects as well [40]. On the other hand, a disease-specific instrument such as the LDQOL-1 
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is able to detect clinically important changes and specific aspects of a particular disease, 

particularly in longitudinal studies or among patients with greater disease severity. In our 

experience, when applied after recurrence of hepatitis C in the post-transplant setting, the 

LDQOL-1 questionnaire was able to detect HRQOL impairment more accurately than the 

SF-36 [41]. As our asymptomatic patients were newly diagnosed with either hepatitis C or 

hepatitis B and were not in the severe stages of the disease, significant differences were 

found only on comparison with their matched controls, but not between the HBV and HCV 

groups. In conclusion, a remarkable decrease in HRQOL was detected in HCV-positive 

blood donors unaware of their condition. This strongly suggests that the virus itself is 

implicated in HRQOL impairment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in the online version, at http://

dx.doi.org/10.1016/j.clinre.2013.08.008.
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Figure 1. 
Flowchart of follow-up of blood donors newly diagnosed with HCV and HBV.
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