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ABSTRACT
Objectives  The health-related quality of life (HRQoL) 
and utilities of patients with chronic hepatitis B (CHB) 
virus infection, including compensated cirrhosis (CC), 
decompensated cirrhosis (DC) and different stages 
of hepatocellular carcinoma (HCC), have not been 
well described in China. This study aimed to evaluate 
HRQoL and utilities and provide parameters for the 
economic evaluation of CHB-related diseases.
Methods  We conducted a multicentre cross-sectional 
and study to measure the HRQoL of patients with CHB, 
CC, DC and HCC using the Chinese short form (SF) 36 
health survey V.2. The utilities were extracted based 
on the SF-six dimension scoring model. Multivariable 
regression analyses identified the effects on HRQoL.
Results  A total of 1071 patients (639 with CHB, 125 
with CC, 85 with DC and 222 with HCC) were invited to 
complete the questionnaire. Physical HRQoL was not 
impaired in the CHB stage, while mental HRQoL was 
significantly impaired. Physical composite summary 
scores have a more significant decrease than mental 
composite summary scores at the advanced stages 
(CC, DC and HCC). The utility scores of CHB only, CC, 
DC and HCC were 0.773, 0.750, 0.683 and 0.640, 
respectively. The utility scores in the early, middle and 
terminal stages of HCC were 0.656, 0.635 and 0.615, 
respectively.
Conclusion  Slowing the progress of CHB-related diseases 
and providing psychological support early are the key 
points to improving the quality of life with the diseases. 
The utility values estimated in this study can provide a vital 
instrument for cost-effectiveness studies on CHB-related 
diseases.

INTRODUCTION
The high prevalence of chronic hepa-
titis B (CHB) calls for a significant global 
health concern. WHO member states have 
committed to global elimination with targets 
to reduce attributable deaths by 65% by the 
year 2030.1 2 Although new infectors with 
hepatitis B virus (HBV) have significantly 
declined among low age groups because of 

hepatitis B vaccination campaigns in China, 
there is still a heavy burden in adults caused 
by CHB-related diseases, including compen-
sated cirrhosis (CC), decompensated cirrhosis 
(DC) and different stages of hepatocellular 
carcinoma (HCC).3 4 It is not enough to draw 
increased attention to the social and health 
concerns of the diseases only through clinical 
indicators such as morbidity and mortality. 
The health-related quality of life (HRQoL) 
of CHB-related patients, which represent the 
patients’ subjective feelings, should be accu-
rately evaluated.5

Patients with CHB-related disease 
undergo decreased HRQoL, an essential 
patient-report outcome to evaluate any 
long-term therapeutic intervention and 
disease progression. Impaired HRQoL 
may be reflected in both psychological and 
physical aspects. To our knowledge, several 

Strengths and limitations of this study

	► This multicentre cross-sectional survey aims to 
measure the health-related quality of life and health 
utility value of patients with hepatitis B-related dis-
eases in China.

	► Large-scale survey of 1071 patients with hepatitis 
B-related diseases, assessing the health-related 
quality of life and utility values of different sub-
groups including different demographic sociological 
characteristics and, for the first time, the clinical 
stages of hepatocellular carcinoma.

	► The adjustment has been made for confounders in-
cluding the demographic sociological characteristics.

	► All patients recruited from three tertiary hospitals 
may lead to selection bias.

	► The health utility scores converted from short form 
(SF) 36 health survey V.2 based on the SF-six di-
mension scoring model for the Hong Kong Chinese 
population may differ from the mainland Chinese 
population.

http://bmjopen.bmj.com/
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studies have shown the HRQoL of patients with CHB-
related disease, but it is still uncertain whether the 
HRQoL of patients with CHB is similar to that of 
the normal population.6–11 Moreover, these studies 
only focused on Chinese patients with CHB and 
liver cirrhosis; few studies have focused on HCC or 
different stages of HCC.6 9 In addition, these studies 
were carried out almost 10 years ago, and HRQoL 
may change with societal development. Therefore, 
previous studies may not be able to explain the 
current HRQoL of patients with CHB-related diseases 
accurately.

Apart from being an index of patients’ health and 
health utility, a preference indicator converted from 
HRQoL can be used in economic evaluation. The 
health utility value is a comprehensive indicator 
that integrates multiple dimensions and values full 
health as a score of one and death as a score of zero. 
The utility score is widely used to measure quality-
adjusted life years in cost-effectiveness analyses. 
Owing to advances in early diagnosis by imaging and 
biomarkers, HCC can be detected at an early stage.12 
To improve the credibility of the cost-effectiveness 
analysis results, the health status in the Markov model 
is often divided according to the stages of HCC.13 14 
When cost-effectiveness analysis focuses on antiviral 
treatment for patients with CHB-related disease, the 
utility scores of the patients with different character-
istics are also required. The utility value is essential to 
the results of cost-effectiveness analyses, and a system-
atic review demonstrated that changes in utility should 
be used to test in sensitivity analysis.15 Few studies have 
described the health utility value of patients with HCC 
in various stages or with different characteristics in  
China.

The short form-36 V.2 (SF-36v2) health survey is 
widely used for HRQoL measures. The short form-six 
dimension (SF-6D) can be used to extract items from 
the SF-36 for preference-based valuation. Addition-
ally, since differences in culture, economy and life-
style are likely to imfact HRQoL and health utility, 
studies of Chinese HRQoL and health utility should 
be converted based on Chinese population-based 
norms.6 9 The primary aim of this study was to evaluate 
the HRQoL of CHB-related diseases and the associa-
tion between HRQoL and sociodemographic and clin-
ical characteristics. The secondary aim was to extract 
the health utility score of patients with CHB-related 
disease, including CHB, CC, DC and stages of HCC. 
The results will allow us to understand the current 
health status of patients with CHB-related disease in 
China, and the health utility scores will play a vital 
role in measuring the cost-effectiveness of clinical 
and policy interventions for CHB-related diseases in  
China.

METHODS
Patient selection
This was a cross-sectional and multicentrer study 
involving the clinical liver departments of three 
tertiary hospitals in China (two in Zhengzhou and one 
in Beijing). Consecutive CHB-related disease outpa-
tients and HBV-related HCC inpatients were enrolled 
between July 2019 and January 2020. All patients had 
tested positive for hepatitis B surface antigen for more 
than 6 months.16 Patients with other chronic diseases 
(eg, chronic cardiovascular disease or diabetes) or 
infection with other viruses (eg, hepatitis C virus or 
HIV) were excluded. Patients younger than 18 years 
old or over 80 years old were also excluded.

Data collection
Each patient completed the Chinese SF-36v2 and provided 
his or her sociodemographic and disease characteristics 
data. The SF-36v2 is a widely used HRQoL questionnaire 
and has been proven to be suitable for the Chinese popu-
lation. It contains 36 items that can measure eight scales 
of HRQoL: physical function (PF), role physical (RP), 
bodily pain (BP), general health (GH), vitality (VT), 
social functioning (SF), role-emotional (RE) and mental 
health (MH). The scores of the eight scales were aggre-
gated into two summary scores based on the Standard-
isation of Chinese norms with a population mean of 50 
and an SD of 10.17 The two summary scores are the phys-
ical composite summary (PCS) and mental composite 
summary (MCS). The utility scores were converted from 
SF-36v2 based on the SF-6D scoring model for the Hong 
Kong Chinese population established and validated by 
McGhee et al18 19

The CHB-related disease was characterised according 
to stages: CHB, CC, DC and HCC. Patients with CC or DC 
were diagnosed by Child-Pugh score.20 Patients with HCC 
in early, middle or terminal stages were based on Barce-
lona clinic liver cancer (BCLC): BCLC (0/A), BCLC (B) 
and BCLC (C/D).21 Utility scores were also classified and 
calculated according to sociodemographic and disease 
characteristics.

Statistical analysis
For descriptive analysis of the study, categorical vari-
ables were described using proportions and continuous 
variables using the mean with SD and median with IQR. 
Comparisons among patients with CHB, CC, DC and HCC 
were carried out by the χ2 test for categorical variables and 
the Wilcoxon rank-sum test for non-normally distributed 
continuous variables. In addition, multivriable regression 
analyses were conducted with PCS and MCS as dependent 
variables, adjusting for sociodemographic characteris-
tics as possible confounders to investigate the effects of 
stage of disease and disease characteristics on HRQoL. 
All statistical analyses were performed using SPSS V.21.0 
statistical software (IBM Corp.), and p values below 0.05 
were considered statistically significant.
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Patient and public involvement statement
Patients or the public were not involved in the design, 
conduct, reporting, dissemination plans of our research.

RESULTS
Sociodemographic and clinical data
A total of 1249 patients were enrolled in the study. A 
total of 178 refused to participate. Thus, a total of 1071 
patients completed the questionnaire (639 of CHB, 125 
of CC, 85 of DC and 222 of HCC). In the HCC group, 71 
patients were in the BCLC (0/A) stage, 60 in the BCLC 
(B) stage, 54 in the BCLC (C/D) stage and 34 with an 
unknown BCLC stage. There were statistically significant 
differences among the groups in age, gender, marital 
status, education level and occupation (p values below 
0.05). The sociodemographic and disease characteristics 
of the patients are summarised in table 1.

HRQoL and health utility scores
Table  2 shows two summary and eight scale scores of 
SF-36v2 and health utility on CHB, CC, DC, HCC and 
different stages of HCC. The PCS scores of patients with 
CHB were found to be similar to those of the general 
population, while the MCS scores were lower than those 
of the general population. The mean scores of the CHB 
group were greater than 50 for PF, RP, BP and SF, while 
showing impaired HRQoL scores in the other four 
domains. Patients in CC had lower HRQoL and utility 
scores than those in CHB, and more profound impair-
ment was presented in advanced stages (DC and HCC). 
The difference in PCS scores between groups is greater 
than that of MCS scores. Comparing the eight scale scores 
among the four groups, no significant differences were 
found in BP, RE and MH scale scores between CHB and 
CC, MH scale score between CHB and DC, MH scale score 
between CC and DC, MH and VT scale scores between CC 
and HCC, and GH, VT and MH scale scores between DC 
and HCC. For the scores among different stages of HCC, 
no significant differences were found except for the RP 
scale score between the early and terminal stages. See 
online supplemental table 1 for more information on the 
median and quartiles of each scale and summary score in 
the different groups.

The utility scores of patients grouped according to age, 
gender, whether they received antiviral treatment and the 
last surgery time are shown in table 3. Significant differ-
ences were found in the patients with DC between the 
received antiviral therapy group and the not received 
antiviral therapy group and in the patients with HCC 
between the not undergone surgery group and the less 
than 6 months from the last surgery group. Apart from 
these, there were no significant differences between the 
other groups.

Factors associated with HRQoL
The univariate regression analysis results reflect 
the associations between each summary score and 
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sociodemographic and disease characteristics (table  4). 
Male sex, older age, lower education, occupation as a 
farmer and advanced stages of disease were significantly 
associated with worse summary scores.

For the multivariable regression analyses, sociodemo-
graphic characteristics were accounted for, and a step-
wise regression model evaluated disease characteristics. 
Only variate disease status was selected for the three 
summary scores. Patients with CC had 3.603 points worse 
PCS (95% CI −5.395 to –1.811) and 1.679 points worse 
MCS (95% CI −4.182 to 0.823) compared with patients 
with CHB. Patients with DC had 9.110 points worse PCS 
(95% CI –11.244 to –6.976) and 4.130 points worse MCS 
(95% CI −7.112 to –1.148) compared with patients with 
CHB. Patients with HCC had 12.772 points worse PCS 
(95% CI –14.535 to –11.009) and 6.951 points worse MCS 
(95% CI −9.414 to –4.488) compared with patients with 
CHB.

DISCUSSION
HRQoL subjectively reported by the patient is a signifi-
cant outcome in evaluating any intervention, mainly in 
patients with chronic or poorly curable diseases and is 
more relevant than the length of life, which is more of 
a concern for patients than longevity.22 23 CHB-related 
disease is still the chronic liver disease with the heaviest 
disease burden in China; more than 50% of liver-related 
deaths were caused by HBV infection in 2015.24 There-
fore, a comprehensive evaluation of HRQoL for CHB-
related diseases is valuable for identifying patients’ needs 
and benefits of treatment and improvement of care 
and treatment services, that fit with the global hepatitis 

elimination targets set by WHO.1 2 This study is a multi-
centre and systematic study to measure HRQoL and utility 
scores of patients at all stages of CHB-related diseases 
in China. We found that the impairment of HRQoL in 
patients with CHB is mainly manifested in the psycho-
logical aspect, while physical HRQoL is similar to that of 
the general population, which is similar to the findings 
of Xi'an.6 The mental HRQoL impairment of patients 
with CHB has not been found in the USA, Hong Kong or 
Canada.7 8 10 Patients in CC had worse HRQoL than those 
in CHB, and more profound impairment was presented 
in advanced stages (DC and HCC). The results illustrate 
that the progress of the disease can cause the gradual 
impairment of HRQoL in patients with CHB-related 
disease. In addition, the mental HRQoL impairment in 
patients with CHB suggested that psychological support 
therapy should be strengthened, rather than just focusing 
on the normality of clinical indicators.

There is an increasing demand for the use of health 
utility in economic evaluations of health policy.25 26 
Assessments of utility values for various health states 
in CHB disease are essential to estimate the cost-
effectiveness of the management of CHB disease. This 
study is also the first to evaluate the HRQoL and utility 
value of patients in early, middle and terminal HCC 
stages in China. We also calculated the utility value of 
different groups by reclassifying them according to 
age, gender, whether they had received antiviral treat-
ment and the time of the last operation. The utility 
value of patients with DC receiving antiviral therapy is 
significantly lower than that of patients not receiving 
antiviral therapy. The reasons may be as follows. First, 

Table 2  Mean short form-36 (SF-36) scores and health utility scores (SD) for each group of patients

SF-36 v2
CHB
(n=639)

CC
(n=125)

DC
(n=85)

HCC

BCLC (0/A)
(n=71)

BCLC (B)
(n=60)

BCLC (C/D)
(n=54)

Overall
(n=222)

PF 53.97 (6.00) 49.17 (10.92)* 46.21 (11.14)*† 42.31 (13.22) 37.48 (16.20) 39.93 (14.72) 40.42 (14.57)*†‡

RP 51.48 (9.90) 47.31 (13.02)* 39.39 (15.31)*† 35.73 (17.04) 34.68 (17.33) 28.94 (16.34) 34.54 (16.95)*†‡

BP 50.61 (9.17) 49.59 (11.49) 43.51 (12.68)*† 39.86 (13.83) 38.21 (14.74) 36.84 (15.51) 39.06 (14.70)*†‡

GH 44.69 (10.75) 40.87 (10.79)* 36.54 (12.74)*† 38.13 (11.85) 37.49 (11.12) 37.67 (11.39) 37.56 (11.16)*†

VT 46.18 (10.45) 42.00 (11.42)* 38.05 (13.03)*† 41.00 (14.38) 40.99 (12.85) 37.45 (14.10) 39.50 (13.71)*

SF 50.03 (10.44) 47.63 (12.70) 42.91 (13.61)*† 39.92 (15.09) 37.02 (14.23) 37.08 (15.65) 38.49 (15.44)*†‡

RE 48.82 (12.22) 48.62 (13.31) 42.40 (15.05)*† 38.33 (17.74) 36.64 (18.42) 33.01 (19.65) 37.34 (18.29)*†‡

MH 45.02 (10.56) 43.27 (12.35) 42.97 (12.10) 40.19 (15.36) 41.33 (13.74) 39.44 (15.42) 40.49 (14.61)*

PCS 52.86 (6.848) 48.56 (10.03)* 42.63 (11.48)*† 40.26 (11.05) 36.93 (11.17) 36.82 (11.80) 38.63 (11.42)*†‡

MCS 44.99 (11.30) 43.76 (11.93) 41.30 (12.30)* 39.61 (14.93) 39.92 (13.19) 37.17 (16.70) 39.23 (14.85)*†

Utility 0.773 (0.131) 0.750 (0.146) 0.683 (0.128)*† 0.656 (0.145) 0.635 (0.132) 0.615 (0.128) 0.640 (0.133)*‡

*Significant different with chronic hepatitis B (CHB) (p<0.05).
†Significant different with compensated cirrhosis (CC) (p<0.05).
‡Significant different with decompensated cirrhosis (DC) (p<0.05).
BCLC, Barcelona clinic liver cancer; BP, bodily pain; GH, general health; HCC, hepatocellular carcinoma; MCS, mental componentsummary; 
MH, mental health; PCS, physical component summary; PF, physical functioning; RE, role emotional; RP, role physical; SF, social functioning; 
VT, vitality.
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whether to receive antiviral treatment is generally 
based on the patient’s condition, and patients with 
more serious conditions are more likely to receive 
antiviral treatment. Second, since the price of antiviral 
drugs in China has fallen sharply in recent years, it 
is unlikely that the antiviral treatment that should be 
accepted is unacceptable for reasons of drug prices. 
Significant difference was also observed between 
the not undergone surgery group and the less than 
6 months from the last surgery group. This may be 
because the surgical trauma is severe, and the HRQoL 
of patients who have just undergone liver cancer 
surgery may decrease significantly. The results can 
also provide parameters for the cost-effectiveness anal-
ysis of HCC surgical treatments. For cost-effectiveness 
analyses of HCC early screening, treatment methods 
and drugs applicable to different stages of HCC, the 
utility parameter, which is an important instrument, 
generally came from data from other countries, which 
may affect the reliability of the research results to a 
certain extent. Nevertheless, the results of this study 
can provide reliable instrument support for the cost-
effectiveness analysis related to HCC in China.

The results of multiple linear regression analyses 
suggest that the advanced stages of disease have a 
negative impact on physical HRQoL, and lower educa-
tion and advanced stages of disease have a negative 
impact on mental HRQoL. Hepatitis B infection may 
cause more anxiety and tension among patients with 
low education than among highly educated patients 
because of their lower awareness of the disease. There-
fore, more attention should be paid to the psychology 
of patients with low education. Doctors should inform 
patients of disease-related knowledge when treating 
them to minimise patients’ fear and anxiety, encour-
aging better HRQoL. This study did not observe signif-
icant differences in HRQoL between patients receiving 
antiviral therapy and those who did not receive anti-
viral therapy, regardless of the stage of disease, which 
is different from the study in Xiamen.27 We found 
that antiviral therapy was not associated with worse or 
better HRQoL. However, this study is a cross-sectional 
study, and the study in Xiamen was a follow-up study 
that may be better able to distinguish differences in 
HRQoL before and after antiviral treatment.

Our study has some limitations. All patients were 
recruited from three tertiary hospitals in two cities, in 
which the patients might have worse HRQoL. There 
is no strict tiered medical treatment system in China; 
most patients in tertiary hospitals can receive reason-
able treatment in community hospitals. Therefore, it 
is unlikely that selection bias was caused by the patient 
source. This study is not a follow-up study, so it cannot 
be absolutely judged that the patient’s life treatment 
will become worse as the disease progresses. Neverthe-
less, this cross-sectional study can suggest the above 
result. The utility scores were converted from SF-36v2 
based on the SF-6D scoring model for the Hong Kong Ta
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Chinese population, which might be different from the 
mainland Chinese population. However, the popula-
tion of the Hong Kong model is the closest available to 
the mainland Chinese population. This also reminds 
us that the establishment of a model for the mainland 
Chinese population is urgently needed.

CONCLUSION
In summary, our study shows that the impairment of 
HRQoL is mainly reflected in the psychological aspect in 
the stage of CHB. The overall HRQoL will decrease as 
the disease progresses. Therefore, slowing the progress of 
CHB-related diseases can help patients maintain a better 
HRQoL. We not only focused on the normality of clinical 
indicators but also provided psychological support in the 
early stage of the disease, which is a key point to improve 
the disease-related quality of life. The utility results esti-
mated in this study can provide an essential instrument 
for cost-effectiveness studies on CHB-related disease.
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