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ﬂsttact

pare with the control group.

Background: Chronic hepatitis B virus (CHB) infection is one of the most common liver infections
worldwide. Approximately 240 million patients are diagnosed with CHB. The objective of this meta-
analysis was to identify the effect of CHB on the affected patients’ health-related quality of life and com-

Methods: A comprehensive search was conducted through PubMed, Medline, ProQuest, Cochrane Central
Register of Controlled Trials, Clinicaltrials.gov, and Web of Science databases up to Jul 2022.

Results: Five primary observational studies using SF-36 and WHOQOL surveys with 1135 participants
(646 with CHB and 489 healthy individuals) included in the meta-analysis. We evaluated the scores of phys-
ical and mental component summaries. HRQoL was comparable in both groups. The disease's impact ap-
pears to slightly affect the mental component summary than the physical component summary.
Conclusion: The HRQoL in CHB patients is mainly reflected in the impairment of the mental aspect. It is
vital to focus on optimally managing care, family and social support, stress management.
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Introduction

Chronic hepatitis B virus (CHB) infection has
become a significant public health concern
wotldwide (1-3). This infection has been the ob-
ject of many types of researches since the XX
century. Approximately 240 million patients have
CHB with a varying HBsAg prevalence geo-

graphically from high (>8%), intermediate (2-7%)
to low (<2%) level (1, 4-6).

The Global Health Sector Strategy of World
Health Assembly calls for eliminating CHB as a
public health threat by 2030, including reducing
new infections by 90% and deaths by 65% (7).
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CHB is unlikely to be cured, and patients have to
live with the disease for long time (8). CHB is
related to an increased risk of progressive liver
damage and the occurrence of potentially fatal
complications such as liver fibrosis, cirrhosis,
hepatocellular carcinoma (9, 10). They may lead
to severe incidence and high mortality rates of
patients. Moreover, CHB complications may be
characterized clinically by ascites, jaundice, pain
in the abdomen, nausea, esophageal and gastric
variceal bleeding, vomiting, fever, diarrhea, and
appetite loss, weakness, tiredness, joint pain,
work loss, etc. (11).

After diagnosis, patients with CHB should be
informed about antiviral therapy, further lifestyle
changes, prevention of transmission, and the im-
portance of quality of life (QOL) monitoring by
physicians (12).

During the past decades, researchers have shown
an increased interest in studying patients’ QOL.
It has been established as a major concept of a
person's general well-being status and an overall
critical measure (13-106).

Moreover, in recent years, several studies have
investigated the detailed impact of CHB on the
QoL or HRQoL (11, 17-25). CHB has a direct
correlation with QoL, and the patients with more
chronicity of disease have more deranged QoL
(11) due to the influence of systemic characteris-
tics such as exhaustion, non-encephalopathic
cognitive dysfunction, and sleep disturbance
(26,27). Besides, several studies have investigated
the impact of psychological intervention and self-
management on HRQOL in chronic liver pa-
tients (17, 28).

To determine the effect of CHB on QoL and
HRQoL, various generic and disease-specific in-
struments are used. They include the Short Form
36 Health Survey (SF-30), the European Quality
of Life-5 Dimensions (EQ5D), the World Health
Organization Quality-of-Life Scale (WHOQOL),
the Chronic Liver Disease Questionnaire
(CLDQ), the Liver Disease Quality of Life In-
strument (LDQOL), the Hepatitis B Quality of
Life (HBQOL).

Therefore, in this study, we tried to conduct a
meta-analysis of published observational studies
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on the effect of CHB on patients’ HRQoL using
SF-36 and WHOQOL survey, and compare with
the control group.

Methods

Data sources and search strategy

A comprehensive literature search was performed
through PubMed, Medline, ProQuest, Cochrane
Central Register of Controlled Trials, Clinicaltri-
als.gov, and Web of Science databases from in-
ception until Jul 2022. Search strings contained
MESH terms and key words such as “Quality of
Life”, “Health-related Quality of Life”, "Hepatitis
B, Chronic”, and "Patient Reported Outcome".
Additional articles were not identified by manual-
ly searching the references of retrieved eligible
articles. No restrictions of language, date or geo-
graphical location were placed. This meta-analysis
was reported following Preferred Reporting

Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (29).

Quality of life instruments

We applied the following measures to all studies:
The Short Form 36 Health Survey (SF-306): SF-36
questionnaire consists of 36 items measuring the
following 8 domains: physical functioning (PF),
physical role functioning (RP), bodily pain (BP),
general health (GH), vitality (VT), social func-
tioning (SF), emotional role functioning (RE),
and mental health (MH). These domains are
grouped into two summary measures: physical
component summary (PCS) and mental compo-
nent summary (MCS) (30). The physical compo-
nent summary included the PF, RP, BP, and GH
scales, and the mental component summary in-
cluded the VT, SF, RE, and MH scales. For each
question, the raw score was transformed into a
scale from 0 (means worst possible health state)
to 100 (means best possible health state) (31).
The World Health Organization Quality-of-Life
Scale (The WHOQOL-BREF) is a 26-item pa-
tient-reported outcome measure that produces
four domain scores (Physical Health, Psychologi-
cal Health, Social Relationships, Environment).
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The score was transformed into a scale from 0
(means worst possible health state) to 100 (means
best possible health state) (32).

Study selection

Following the PICOS (participants, intervention,
controls, outcomes, study design) criteria, we in-
cluded studies assessing:

P: People with CHB

I: None

C: People without CHB

O: Quality of life

S: Observational (case—control, cross-sectional,
cohort studies)

Inclusion critetia

Peer-reviewed journal articles that reported an
impact of CHB on patients’ QoL./HRQoL using
SF-36 and WHOQOL-BREF compared to con-
trol group (healthy and normal individuals) were
included in this meta-analysis.

Exclusion criteria

Case reports, letters, commentaries, editorials,
expert opinions, article reviews, and conference
abstracts were excluded. Studies that used other
instrtuments for measuring the QoL/HRQoL
were excluded as well.

Screening

Studies identified through database searching
were screened for eligibility. First, duplicates were
removed. Following this, the authors inde-
pendently screened the titles and, if necessary,
abstracts and full texts based on specified inclu-
sion and exclusion criteria and removed the ineli-
gible ones.

Methodological quality assessment

All studies meeting the selection criteria were as-
sessed for their methodological quality using the
STROBE checklist (33). This checklist includes
questions related to different aspects of a study,
including the study design, type of study, sample
size, objectives, study population, inclusion and
exclusion criteria, samples matching method, ana-
lyzing method, and appropriate reporting of re-
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sults based on the objectives in which for each
question a score has been considered and any
study that obtains at least eight scores is selected
for including in meta-analysis.

Data Extraction

Studies that met the inclusion criteria and passed
the methodological quality assessment were ex-
amined comprehensively, and needed data was
extracted in an Excel data spreadsheet recording:
authors, publication year, country of study, study
type, sample size, a quality-of-life instrument
used, and quality-of-life scores reported (mean
and standard deviation), the proportion of males
and females, mean age. These data were extract-
ed, if possible, for those with CHB and for con-
trols, respectively.

Outcomes

The primary outcomes were considered the mean
values and the correspondent standard deviations
(SDs) of the validated tools of Qol., comparing
the values of participants with CHB and the con-
trols. If the data were reported in other ways, e.g.,
median and interquartile ranges, they were trans-
formed into means and SD.

Risk of bias in individual studies

We assessed risk of bias at the study level using
the modified Newcastle—Ottawa Scale (34). Stud-
ies were assessed on the domains of selection,
comparability, exposure (i.e. frailty) and outcome
(.e. QOL). Outcome assessment scored one star
for self-report because of the appropriateness of
this for QOL measurement. As per the NOS
grading in past reviews, we graded studies as hav-
ing a high (<5 stars), moderate (5-7 stars) or low
risk of bias (= 8 stars) (35). Thus, scores of five
stars or more were considered moderate to good
quality, although studies were incorporated in the
synthesis regardless of rating.

Data synthesis and statistical analysis

All analyses were performed using the STATA
16-64 (Texas) software. All analyses, a P value
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less than 0.05 was considered statistically signifi-
cant.

The primary analysis compared the values of
QoL tests between participants with CHB vs.
healthy controls, according to the test used for
assessing the Qol.. We calculated the difference
between the means of the CHB and control
groups through standardized mean differences
(SMD) with their 95% confidence intervals (Cls),
applying a random-effect model (36). We then
applied the indications for interpreting the mag-
nitude of the SMD in the sciences, as suggested
by Cohen (37), ie., small, SMD=0.2-0.5; medi-
um, SMD=0.5-0.8; and large, SMD > 0.8. The
data were also reported as forest plots, in a
graphical way.

Heterogeneity across studies was proceeded using
Cochrane Q-statistic (whereby P<0.05 was set as
statistically significant), and homogenicity of
studies was rejected. The I2-statistic was also fol-
lowed to show the percentage of total hetero-
genicity across studies (38, 39). The following
suggested cut-off points were used: 12=0%-25%,
no heterogeneity; 12=25%-50%, moderate heter-
ogeneity; 12=50%-75%, large heterogeneity;
12=75%-100%, extreme heterogeneity. The P-
value for Q was >0.05 but a fixed-effect model
was not used as 12 was >50%.

As the homogeneity hypothesis rejected we use a
random-effect model. The significance of the
pooled risk ratio was evaluated with the Z test
and its two-tailed P-value. Forest plots with risk
ratios and their 95% CI were used to visualize all
results. Unfortunately, the small amount of com-
binative data published to date did not allow any
analysis of publication bias or validation, but the
reported values in the present work can be con-
sidered consistent.

Results

Search result
Our research identified a total number of 121
studies from which 5 studies met the eligibility
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and inclusion criteria to be included in the meta-
analysis (17, 24, 40-42). Figure 1 shows a review
and selection process of these studies (29).

Qualitative synthesis

Included studies were cross-sectional and co-
hort. The period of publishing was 2008-2021.
Sample sizes depended on observation period
and varied from 30 to 268 in study group. Geo-
graphically, studies covered China, Turkey, and
Singapore (Table 1).

Meta-analyses

To evaluate the scores of physical and mental
component summaries we performed two meta-
analyses. Figures 2 and 3 present these summaries
in the primary studies. We calculated odds ratios
and transformed these to Hedges's d following
the recommendations (43).

A random-effects meta-analysis of the physical com-
ponent between treated and healthy control groups
summary revealed an overall effect size of 4 =-1.31,
95% CI (-2.46, -0.17). This effect size differs statisti-
cally from zero, P=0.02. A random-effects meta-
analysis of the mental component summary between
treated and healthy control groups revealed an over-
all effect size of 4 = -1.91, 95% CI (—3.83, 0.01).
This effect size differs statistically, P=0.05. These
analyses showed that impairment in the mental
component summary of CHB patients expressed
more than the physical component.

Risk of bias within studies

The risk of bias, evaluated through the NOS, was
fully reported in Table 1 (as total score). The me-
dian score of the modified Newcastle—Ottawa
Scale was 6 (range 4 to 7). Two study suffered on
low quality (high risk of bias) as indicated by a
NOS < 5/8. Most studies recruited broad, repre-
sentative samples, but few provided sample size
calculations or described comparability with non-
respondents.
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Fig. 1: Flow diagram showing a review and selection process of the studies included in the meta-analysis

Treatment Control Hedges's g Weight
Stusdy N Mean S0 N Mean 5D with 95% CI (%)
Ong et al 142 5834 3655 108 5566 342 i 0.19[-0.08, 0.44] 2026
Tan &t al 108 507 7 93 304 21825 -.- -1.88[-2.21, -1.55] 2012
Kiao et al 268 6471 1505 205 7321 1126 ] -0.63 [-0.81, -0.44] 2035
Altindag et al, 30 60175 28625 30 858 17.825 —— 1,06 [-1.60, -0.53] 1950
Fing Chen et al. 98 63.89 181 48 71.08 269 —- -3.25[-3.78, -274] 1967
Overall ——emlillme—— | _131[-2.46, -0.17]
Heterogeneity: 1° = 1.67, 1 = 98.54%, H" = 68.33
Testof @=9.Q(4)=19599 p=000
TestofG=02=-225 p=002

T T T

Random-effects REML model

Fig. 2: Forest plot of the overall estimation of the physical component summary
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Table 1: Main methodological characteristics of included studies in the quantitative analysis (meta-analysis)

Author/s.  Location  Objective Study Trial Participants Sample Tool for Newcastle—
Year Country design time size quality  of Ottawa
(Ref.no.) period life Scale
Ong et al, Singapore to determine Cohort 2003- Adults, pa- 142/108  SF-36
2008 the relationship  study 2006 tients  having MCS + PCS
17) between hepatitis B
HRQoL  and surface antigen 6
stages of positive for
chronic hepati- more than 6
tis B infection months
compared with
normal and
with a disease
control.
Tan et al., Singapore To determine Cross- No Adults pa- 108/98 SF-36
2008 the quality of sectional data tients, aged 2 MCS + PCS
(24) life of patients survey 12 years, and 5
with  chronic with two con-
HBYV infection secutive  posi-
(HBV carriers) tive HBV sur-
on  conserva- face  antigen
tive  manage- tests
ment.
Xiao et al, China To survey pa- Cross- No Adults patients  268/205  WHOQOL-
2012 tients with  sectional  data BREF
(40) chronic hepati-  survey
tis B (CHB) to
determine their 6
perceptions  of
CHB-related
quality of life
(QOF) and to
determine  the
factors  influ-
encing this
measure.
Altindag et Turkey To measure  Cohort 2005 Adults patients  30/30 SF-36
al., 2009 HRQOL and study diagnosed with MCS+PCS 7
(41) level of depres- chronic hepati-
sion among tis B
patients  with
non-cirrhotic
chronic hepati-
tis B patients
and  HBsAg
carriers
Chen P et China to analyze  Cross- 2013 Adults patients  98/48 SF-36 7
al, 2021 HRQoL in  sectional diagnosed with MCS + PCS
(42) patients  diag-  study chronic hepati-
nosed with HB tis B
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Treatment Contrel Hedges's g Weight
Study M Mean 50 M Mean 35D with 95% € (%)
COng et al 142 4481 7.3 108 4973 6265 B |-071[-0.87, -0.46] 2015
Tan et al 108 43.5 T3 88 V82 20375 . -1.84[-2.18, -1.51] 2011
Kiao el al, 268 6435 1471 205 68.84 1013 M|-0.55(-0.54, -0.17] 20.19
Attindag et al, 30 56625 25875 30 7875 196 B |-095[-148, -0.42] 1992
Fing Chen et al. 98 64.4% 224 48 TRA14 257 —l— -577[-6.52, -5.03] 1963
Overall ——mm—— 1 91 [-3.83, 0.01]

Heterogenetty: 1° = 4.75, | * = 99.45%, H® = 180.28
Testof @= 6, Q(4) = 231.99, p= 0,00
Testof §=0;,z=-1.95 p=0.05

Random-effects REML model

Fig. 3: Forest plot of the overall estimation of the mental component summary

Discussion

WHO records that 240 million people are chron-
ically infected with hepatitis B, and more than
780,000 people die every year due to CHB com-
plications (44). In the last few decades, an in-
crease in the evaluation of HRQOL among pa-
tients with chronic liver disease has been ob-
served in parallel with the recognized significance
of patient QoL (22). Characterizing the HRQoL
of CHB patients also has consequences for pa-
tient expectations of the need for antiviral
treament, compliance toward follow-up, (17), al-
so improvement of care and treatment services,
that fit with the global hepatitis elimination tar-
gets set by the WHO (7, 45).

One study (40) investigated HRQoL impairment
in black African patients with CHB patients ex-
pressed an impaired HRQoL more deteriorated
in those with HBeAg negative CHB, low viral
load or HBs antigenemia. Meanwhile, physical or
mental distress did not depend on the education-
al level.

Evaluation of HRQoL of patients was examined
with CHB reported life quality scores were found
to be significantly lower in women, the eldetly, in
those who did not work, who had an additional
disease and who did not perform regular physical
activity (47).

In our study, HRQoL was comparable in study
and control groups. The presence of CHB was
significantly associated with poor QoL. These
results, even if characterized by a high heteroge-

459

neity and a potential high risk of bias, are of im-
portance, since they add new insight regarding
this vital topic.

Overall, our results demonstrated that patients
with CHB exhibited similar impairment of physi-
cal and mental HRQoL as reported in the United
States (48).

Our finding about CHB association with poor
mental and physical health is consistent with oth-
er findings in the literature (49, 50). Stressful life
events and unemployment were important fac-
tors related to both their mental and physical
health status. CHB patients who have social sup-
port have better mental health.

Antiviral treatment can improve interrelated de-
ranged physical and mental health associated with
CHB (11). Our results indicate that the CHB dis-
ease's impact appears to affect the mental com-
ponent summary than the physical component
summary. It is clear from these results that pa-
tients can have a frequent positive affect, absence
of psychological distress, and limitations in usual
social and role activities due to emotional prob-
lems.

Our results are consistent with a multicenter
study (51) reported that physical HRQoL was not
impaired in the CHB stage, while mental HRQoL
was significantly impaired. 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 (P<0.05).
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In China, depression, anxiety of CHB patients
were associated with low HRQoL in all domains
of the WHOQOL-BREF including psychological
domain. Permanent counseling for people with
CHB can help them improve their HRQol, cope
with stress, and boost their self-esteem (52).

Vu et al (53) investigated socioeconomic vulner-
ability to depressive symptoms found lower
HRQoL was related to a higher risk of depres-
sion.

The mental HRQoL impairment suggested that
physiological support therapy should be strength-
ened, rather than just focusing on the normality
of clinical indicators.

Moreover, our findings are contrast with one
study (54) investigated North American patients
and one Canadian study (55) which found no dif-
ferences in HRQoL between CHB patients and
population norms.

The findings of our study should be interpreted
within its limitations. First, cohort and cross-
sectional studies were included, and these studies
have inherent limitations, potentially introducing
a reverse bias (i.e., people with poor QoL for
other reasons may experience CHB). Second, the
results were highly heterogeneous and thus it is
not possible to explain this issue through a meta-
regression, since the data reported for the mod-
erators and planned in our protocol are too in-
conclusive. Finally, several studies are at high risk
of bias. Of importance, no study preformed
matching between participants with CHB and
controls, potentially introducing a bias.

Conclusion

The HRQol status in CHB is contrast to that of
normal individuals by impact of mental compo-
nent summary. This work, mainly based on cross-
sectional and cohort studies at high risk of bias,
highlights the necessity of future longitudinal
studies for better understanding the importance
of CHB in determining QoL. We believe that an
assessment of the QoL can be taken as an im-
portant indicator in the treatment of CHB.
Therefore, it is necessary to focus on optimally
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managing care, family and social support, stress
management, further develop measures and ex-
plore new solutions for improving the HRQoL
of patients with CHB. Future studies focusing on
the comparative analysis taking into account
medico-social characteristics of CHB patients,
stage of the disease, and the factors relating to
and affecting the HRQoL are required to further
investigate detailed CHB's impact.
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