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Abstract. Chronic hepatitis B virus (HBV) infection is amajor public health problem in China.We evaluated the impact
of psychosocial factors (stigma, disclosure, depression, and anxiety) on health-related quality of life (HRQoL) among
people livingwith chronicHBV infection (CHB) in the city of Dalian, LiaoningProvince, China. In this hospital-based cross-
sectional study, 401 patients living with chronic HBV infection were enrolled as study participants. Study measures
included the Beck depression and anxiety inventory, theWHOQuality of Life (WHOQOL-BREF) assessment, the Toronto
Chinese HBV Stigma Scale, and disclosure of HBV status to sexual partners. The primary outcomewas HRQoL score as
measured by the WHOQOL-BREF. A linear regression model was used to examine the association between HRQoL and
the potential risk factors including stigma, disclosure, depression, anxiety, and sociodemographic variables. Stigma,
disclosure, depression, and anxiety were the covariates of interest. A majority of the participants were females (n = 251,
65.6%),married (81.6%), and had a college or higher degree (32.4%). Depression, anxiety, stigma, and disclosure of HBV
infectionwere associatedwith lowHRQoL in all four domains of theWHOQOL-BREF (physical, psychological, social, and
environmental domains) (P< 0.05), when all psychological factorswere included in themodel separately. Depressionwas
found to be independently associated with low HRQoL in people living with HBV, when all psychological factors were
included in themodel simultaneously (P < 0.0001). Our data indicate the urgent need for healthcare providers (HCPs) and
policy-makers to implement psychological interventions to improve HRQoL among people living with CHB.

INTRODUCTION

Chronic hepatitis B infection (CHB) caused by the hepatitis
B virus (HBV) is a major global public health problem resulting
in considerable morbidity and mortality. An estimated 280
million people are chronically infectedwithHBV; in 2015,more
than 850,000 deaths were reported primarily because of
complications of HBV, including cirrhosis and liver cancer.1

China historically has borne the brunt of HBV infection burden
in theworld.Current estimates indicate that 6%of thepopulation
(i.e., 90millionpeople) inChinaare livingwithCHB.2ChronicHBV
infection isassociatedwithhighmortalitybecauseofprogressive
complications fromcirrhosis, hepatocellular carcinoma, and liver
failure. The burden of CHB results in substantial economic bur-
denon their families and the society.3 Like other chronic disease,
patients with CHB face a number of challenges to maintain
physical, psychological, and social health.4–8 The assessment of
health-related quality of life (HRQoL) is an important component
in the management of CHB patients.9,10

Despite national HBV antidiscrimination laws and regula-
tions in China, patients living with CHB commonly experience
discrimination inmany settings includingworkplace, educational
institutions, healthcare locations, and in the community.9,11,12

Stigma may be associated with feelings of shame, blame, fear,
anxiety, depression, and lowerquality of life (QOL) amongpeople
livingwithCHB.11–13Toour knowledge,disclosure issues related
toHBV infection and its impact onHRQoLhavenot been studied
previously in China. Previous studies found that comorbid
depression is common among patients with hepatitis-related
cirrhosis or liver failure caused by hepatitis B or C.14,15 Although

studies have investigated the relationship between HRQoL and
CHB infection including disease progression, data on the impact
of multiple psychosocial factors on HRQoL are very limited.
The objective of this cross-sectional study was to assess

the impact of psychosocial factors (stigma, disclosure, de-
pression, and anxiety) on HRQoL among people living with
CHB in the city of Dalian, China.

METHODS

Study setting. This cross-sectional study was conducted
at the Dalian Sixth People’s Hospital, affiliated with Dalian
Medical University, which is one of the largest infectious dis-
ease hospitals in the three provinces in northeastern China.
Founded in 1950, the hospital now has 600 beds and 17
clinical departments. The hospital incorporates and integrates
clinical services for infectious disease in conjunction with
medical education and research programs. Dalian is a major
seaport city in the south of Liaoning Province, which has a
population of 6.17 million. Patients seeking care at Dalian
Medical University are primarily from the urban area of Dalian,
although some patients are referred from rural areas. Most
study participants were recruited through the department of
liver disease at Dalian Medical University.
Eligibility criteria. The diagnostic standards and classifi-

cation of CHB in our patients were informed by the Guidelines
for Prevention and Treatment of Chronic Hepatitis B (China,
2015 version) published by the Chinese Society of Hepatol-
ogy, Chinese Medical Association (CMA), and the Society of
Infectious Diseases, CMA.16,17 The diagnosis of compen-
satedcirrhosiswasbasedon imaging findingsof ultrasoundor
computed tomography (CT). Decompensated cirrhosis was
defined as having serious complications of cirrhosis, including
ascites, variceal bleeding, or hepatic encephalopathy.
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The inclusion criteria included participants aged ³ 18 years,
residing in the study catchment area for > 6months, and living
with a diagnosis of CHB or HBV-related cirrhosis. The di-
agnosis of CHB was determined by positive hepatitis B sur-
face antigen and/or HBV DNA for > 6 months, with increased
levels of serum alanine aminotransferase.
Patients were excluded if they had cirrhosis coinfected with

HIV, hepatitis C, or hepatitis D, received interferon therapy,
had chronic lung disease, were suffering from alcoholic or
drug-induced liver disease, tuberculosis, severe psychiatric
disorders, or were pregnant.
Sample size. We enrolled a convenience sample of 430

patients living with CHB attending inpatient or outpatient
clinics at Dalian Sixth People’s Hospital. Given this sample
size, we would have 80% power to detect a correlation of
0.14 betweenHRQoL scores and psychological risk factors.18

The study recruitment started in January 2017 and ended by
December 2017. The participants were consecutively selected
in the order of their clinic appointment. The sampling process
was ended when the desired total amount of participants was
reached.
Study procedures. Each participant completed a semi-

structured questionnaire in the native Chinese language
(Mandarin). Data from 29 of 430 participants were excluded
because less than 85% of the survey items were completed.
Before enrolling, CHB patients in the hepatology clinic un-

derwent screening by a trained medical staff member to as-
sess eligibility and interest in study participation. Those who
were eligible and interested were provided detailed in-
formation about the study and given the opportunity to ask
questions. Once informed written consent was obtained,
participants were asked to complete the questionnaires. Val-
idatedquestionnaireswere administered in the nativeChinese
language. The English versions of the stigma and disclosure
questionnaires were translated from English to Chinese by
language experts and translated back to English by another
set of language experts to ensure validity and consistency.
Ethical considerations. The Institutional Review Board of

Wake Forest School of Medicine as well as Dalian Sixth
People’s Hospital affiliated with Dalian Medical University
approved the study protocol. Written informed consent was
obtained from all study participants. During the administration
of the survey, patients with suspected severe psychiatric
disorder including suicidal thoughts were immediately re-
ferred for psychiatric evaluation and treatment at the Dalian
Mental Health Center (Dalian Seventh People’s Hospital).
Study Instruments. Stigma scale. We modified the vali-

dated Toronto Chinese HBV Stigma Scale to measure stigma
attitudes with HBV infection.19 The 12-item stigma scale was
derived and modified from HIV/AIDS stigma scales published
in the literature. The internal consistency reliability of the
20-itemstigmascale (Cronbach’salpha)was0.90.19Participants
were asked to provide their best response to a 1-point scale
(each itemon thequestionnaire ranged from0 to 1 [1 =not at all a
factor {answer no} and 0 = very likely a factor {answer yes}]).
The score range was 0–12. Higher scores indicate greater
levels of HBV stigma.
Disclosure scale. To determine disclosure or nondisclosure

of CHB status among study participants, we modified the
validated 15-item scale adapted from Derlega et al.,20 which
was originally used to examine the reasons why men living
with HIV disclose or not disclose their HIV serostatus to their

casual sexual partners.21 A clear factor structure was used for
disclosure questionnaires. We modified the disclosure scale
thatwas composedof 12 itemsand four factor solutions (three
items per factor), including responsibility, instruction, re-
lationship consequences, and emotional relations. Each item
was scored (0=no and1=yes). Each factor score ranged from
0 to 3. The total score ranged from 0 to 12. The disclosure
score reflected the patients’ attitudes toward disclosure of
their positive HBV infection status to family members, friends,
colleagues, or community members. The internal consistency
reliability (Cronbach’s alpha) of the disclosure scale (20 items
and four factor solutions) was as follows: responsibility (α =
0.57), instruction (α = 0.76), relationship consequences (α =
0.90), and emotional release (α = 0.69).21

Beck depression inventory. The validated Beck Depression
Inventory (BDI) is a frequently used “self-reported” scale de-
veloped by Beck et al.22 to measure emotional, cognitive,
somatic, and motivational components. The Beck scale is
composed of 21 items. Every question scored from “0” to “3,”
for a total score ranging between “0” and “63.” Results be-
tween 0 and 9 are defined as minimal depression, 10–18 as
mild depression, 19–29 as moderate depression, and 30–63
as severe depression.22 The internal consistency reliability of
the validated BDI was excellent (Cronbach’s alpha of 0.91).
Beck anxiety scale. The validated Beck Anxiety Scale (BAS),

developed by Beck and others,23 is a self-evaluation scale
designed to establish the frequency of anxiety symptoms in
individuals. The scale is composed of 21 items scored be-
tween “0” and “3,” with rankings of “absent,” “mild,” “mod-
erate,” and “severe.” Scores range between “0” and “63.”
Results between 0 and 9 are categorized as minimal anxiety,
10–16 as mild anxiety, 17–29 asmoderate anxiety, and 30–63
as severe anxiety.23 The BASwas adapted to evaluate anxiety
among Chinese doctors.24 The internal consistency reliability
of the validated BAS used in our study was excellent (Cron-
bach’s alpha of 0.93).
TheWHO quality of life measure. TheWHOQuality of Life

(WHOQOL) project was initiated in 1991. The aim was to de-
velop an international cross-culturally comparable QOL as-
sessment instrument to assess an individual’s perceptions in
the context of his or her culture and value systems, and his or
her personal goals, standards, and concerns.25,26 The WHO-
QOL instrumentsweredevelopedcollaboratively in anumber of
centers worldwide and have been widely field-tested. The
WHOQOL-BREF instrument comprises 26 items, which mea-
sure the following broad domains: physical health, psycho-
logical health, social relationships, and environment.26 The
WHOQOL-BREF is a shorter version of the original instrument
that is more convenient for use in large research studies or
clinical trials. The scores scale in a positive direction, with a
higher score indicating higher QOL as measured by the
WHOQOL-BREF.27 Our study showed acceptable internal
consistency of the scale for the domains of physical health (α =
0.87), psychological health (α = 0.91), social relationships (α =
0.88), and environment (α = 0.93).
Statistical analysis. Statistical analyses were completed

using SAS software version 9.4 (SAS Institute, Cary, NC).
Summary statistics including means and SD were computed
for the continuous characteristics, and counts and percent-
ages were computed for discrete characteristics. The primary
outcome was HRQoL score as measured by the WHOQOL-
BREF. The distribution of this score was checked and

DEPRESSION, ANXIETY, STIGMA, AND DISCLOSURE ON HRQOL 989



transformed to satisfy normality assumption as necessary. A
linear regression model was used to examine the association
between HRQoL and the potential risk factors including
stigma, disclosure, depression, anxiety, and other social de-
mographic factors. Stigma, disclosure, depression, and anx-
iety were the covariates of interest. Age, gender, education,
medical insurance, cirrhosis, alcohol drinking, other chronic
diseases, stage, and years of diagnosis were known risk fac-
tors andwere adjusted in themodel. The covariates of interest
were fitted one at a time, and fitted jointly in the model. The
interactions between psychological factors and education
(college and above, high school, and middle school and be-
low), other chronic diseases (yes and no), stage (cirrhosis +
carcinomaandchronic hepatitis B), and years of diagnosis (³9
and < 9) were tested additionally by including the interaction
term in the model one at a time. To ensure we had enough
sample size in eachgroup, the cirrhosis andcarcinomagroups
were combined. The years of diagnosis were dichotomized
based on the median (9 years). Stratified analysis was also
performed. Note that if the interaction term was significant,
meaning the effect was different between each stratum, we
then interpreted the stratified result. If the interaction termwas
not significant, even though the stratified result might be
significant, we did not interpret the stratified result. Model
diagnosis including residual plots, outlier detection, and
collinearity statistics was performed.

RESULTS

Demographic characteristics. The sociodemographic
information of the participants is shown in Table 1. In total, 401
individuals completed and returned the survey (response rate,
93%). Participants were predominantly female (n = 251,
65.6%). The majority of the patients (81.6%) were married,
with a mean age of 47 years (SD, 13). There were 130 (32.4%)
participants who had a college degree or above.
Among the 401 participants, 375 were diagnosed with

chronic hepatitis B infection (CHB, 93.8%), and 246 (66.1%)
were diagnosedwith CHB including cirrhosis. Themean years
since diagnosis of CHBwere 10.7 (SD is 9.5) years. Among the
401 participants, 295 did not have other chronic diseases, and
106 (26.4%) had other chronic diseases.
Depression, anxiety, disclosure, stigma, and QOL scores.

Summary statistics for psychological variables including
depression, anxiety, disclosure, nondisclosure, and stigma
variables as well as fourWHOQOL-BREF domains of HRQoL
measures are shown in Table 2. Among the 401 participants,
the BDI mean score was 9.12; the maximum score was 46.
The BAS mean score was 8.26; the maximum score was 53.
The BDI and BAS scores reflect the severity of the symp-
toms. The mean score of stigma is shown in Table 2, with
higher scores reflecting a greater level of severity. Themean
score of disclosure 1 (responsibility) was 1.98, disclosure 2
(instruction) was 2.22, disclosure 3 (relationship conse-
quences) was 1.99, and disclosure 4 (emotional release) was
1.69. The mean score of the WHOQOL-BREF was 22.78 for
the physical domain, 19.57 for the psychological domain,
10.31 for the social domain, and 26.25 for the environmental
domain.
Associations of depression, anxiety, disclosure, and

stigma with QOL. The results from the multivariable linear
regression models, association between psychological factors

(depression and anxiety), disclosure, nondisclosure, stigma,
and QOL domain (physical, psychological, social, and envi-
ronment), are listed in Table 3. After adjusting for socio-
demographic and other variables (age, gender, education
[college and above versus high school, high school versus
middle school, and middle school and below], medical in-
surance, cirrhosis, alcohol consumption, other chronic dis-
eases, CHB stage, and years with diagnosis of CHB), we
found that the participants’ HRQoL in the physical domain
had a significantly negative association with depression (P <
0.0001), anxiety (P < 0.0001), and stigma (P = 0.0142). Par-
ticipants’ HRQoL in the psychological domain had a signifi-
cantly negative relationship with depression (P < 0.0001),
anxiety (P < 0.0001), and disclosure factors: relationship
consequences (P = 0.0086), emotional release (P = 0.0069),
and stigma (P = 0.0094). Participants’ HRQoL in the social
domain had a significantly negative association with de-
pression (P < 0.0001), anxiety (P < 0.0001), and disclosure
factor: emotional release (P = 0.0132) and stigma (P =
0.0041). Participants’ HRQoL in the environmental domain
had a significantly negative relationship with depression (P <
0.0001), anxiety (P < 0.0001), and disclosure factors: re-
lationship consequences (P= 0.0025), emotional release (P =
0.0122), and stigma (P = 0.0154). The results from Table 3
reveal that all four factors of psychosocial morbidity (de-
pression, anxiety, stigma, and disclosure HBV infection) had
a negative relationship with the HRQoL physical, psycho-
logical, social, and environmental domains measured by the

TABLE 1
Demographic characteristics of participants

(n = 401) Mean/SD (%)

Age (years) 47.0 ± 13.0
Gender (female) 251 65.6
Education
College and above 130 32.4
High school 126 31.4
Middle school 122 30.4
Primary school 20 5.0
Illiteracy 3 0.8

Medical insurance
Social health insurance 304 75.8
Public expense 18 4.5
New rural cooperative 46 11.5
Own expense 20 5.0
Commercial medical insurance 7 1.8
Others 6 1.5

Marriage status
Married 327 81.6
Single 48 12.0
Divorced or widowed 26 6.5

Years diagnosed with HBV 10.7 ± 9.5
Hepatitis B stage
Chronic hepatitis B 375 93.8
Chronic hepatitis B with cirrhosis 246 61.1
Hepatic carcinoma 2 0.5

Drink (yes) 50 12.5
Other chronic diseases
Have chronic diseases* 106 26.4
No chronic diseases 295 73.6

See doctor in the last 12 months because
of HBV

188 46.9

See doctor if follow-up service is provided
(yes)

273 68.6

HBV = hepatitis B virus.
* Any of diabetes, hypertension, coronary heart disease, stroke, osteoporosis, or other

chronic diseases.
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WHOQOL-BREF. The results from unadjusted models are
presented in Supplemental Table 1.
After adjusting for age, gender, medical insurance, cirrho-

sis, combination with other chronic diseases, and years with
diagnosis of CHB, higher education level had a significantly
positive associationwith HRQoL for all four domains (Table 4).
Those with higher education levels were more likely to have
higher HRQoL.
Previously, each psychological factor was fitted in the

model one at a time. Amultivariablemodel of all psychological
factors (depression, anxiety, stigma, and disclosure of HBV
infection) was used to evaluate independent effects of each
psychological factor independence on HRQol. The associa-
tion result, after adjusting for age, gender, education (college
and above versus high school and high school versus middle
school), medical insurance, cirrhosis, other chronic diseases,
and year of diagnosis, is presented in Table 5. The partici-
pants’ HRQoL in all domains continued to have a significantly
negative association with depression (physical P < 0.0001,
psychological P < 0.0001, social P < 0.0001, and environment
P < 0.0001). Depression, as an independent factor, was sig-
nificantly associated with HRQoL in CHB patients. No re-
lationship was observed between stigma and disclosure of
HBV infection related with HRQoL domain under this model.
The unadjusted result is presented in Supplemental Table 2.
The significant interaction P-values show that the associ-

ations between stigma and physical and psychological
HRQoL were different between the two groups for years of

diagnosis (£ 9 versus > 9) (interaction P = 0.0366 and 0.0438,
respectively). The negative association between stigma and
HRQoL (physical and psychological) was only seen in those
participants with years of diagnosis £ 9. There was no asso-
ciation between stigma and physical and psychological
HRQoL in those participants with years of diagnosis > 9
(Supplemental Table 3). In addition, the negative association
between disclosure (1 and 4) and HRQoL (social and envi-
ronment) was only seen in those participants with years of
diagnosis£9. Thenegative associationbetweendisclosure (4)
and social HRQoL was only noted in those participants with
comorbidities (Supplemental Table 4). The negative associa-
tion between depression and environmental HRQoL was only
seen for those participants with CHB (Supplemental Table 5).
The negative association between anxiety and social and
environmental HRQoL was only observed in those partici-
pants with college and above education (Supplemental
Table 6).

DISCUSSION

In this study, we evaluated the impact of psychosocial
factors (stigma, disclosure, depression, and anxiety) on
HRQoL among people living with CHB in China. Many studies
have reported that people living with chronic hepatitis have
psychiatric disorders that can affect their HRQoL.28,29 De-
pression and anxiety are themost frequentmental disorders in
CHB patients in China.30 One study from Turkey reported a

TABLE 2
Summary statistics for psychological variables and quality of life measures

Variable N Mean SD Median Minimum Maximum

score_depression 401 9.12 9.28 6 0 46
score_anxiety 401 8.26 9.13 5 0 53
score disclosure1_responsibility 400 1.95 1 2 0 3
score disclosure2_instruction 401 2.19 1.08 3 0 3
score disclosure3_relationship
consequences

401 1.9 1.21 2 0 3

score disclosure4_emotional release 401 1.66 1.13 1 0 3
Nondisclosure_total 401 7.88 3.36 8 0 12
score_stigma 399 3.77 2.38 3 0 12
score_physical 398 22.78 4.37 22.5 10 34
score_psychological 401 19.57 4.21 20 6 30
score_social 400 10.31 2.75 10 0 15
score_enviromental 400 26.25 7.12 26 0 40

TABLE 3
Multivariable association between psychological factors and quality of life—psychological factors are included in the model one at a time

Physical Psychological Social Environmental

Estimate
Standard
error P-value Estimate

Standard
error P-value Estimate

Standard
error P-value Estimate

Standard
error P-value

score depression −0.20 0.02 < 0.0001 −0.2 0.02 < 0.0001 −0.11 0.01 < 0.0001 −0.31 0.03 < 0.0001
score anxiety −0.11 0.02 < 0.0001 −0.11 0.02 < 0.0001 −0.07 0.01 < 0.0001 −0.25 0.03 < 0.0001
score disclosure1_
responsibility

−0.11 0.20 0.5663 −0.21 0.19 0.2513 −0.17 0.13 0.1636 −0.40 0.32 0.2166

score disclosure2_instruction −0.11 0.18 0.5720 −0.15 0.18 0.4183 −0.13 0.11 0.2576 −0.45 0.30 0.1339
score disclosure3_
relationship consequences

−0.30 0.12 0.0114 −0.30 0.11 0.0086 −0.13 0.07 0.0755 −0.57 0.19 0.0025

score disclosure4_emotional
release

−0.8 0.18 0.1227 −0.47 0.17 0.0069 −0.28 0.11 0.0132 −0.73 0.29 0.0122

score nondisclosure −0.07 0.06 0.2590 0.01 0.02 0.6441 −0.04 0.04 0.2263 −0.12 0.1 0.2238
score stigma −0.21 0.08 0.0142 −0.22 0.08 0.0094 −0.16 0.05 0.0041 −0.34 0.14 0.0154
Adjusting for age, gender, education (college and above vs. high school vs.middle school and below),medical insurance, liver cirrhosis, alcohol drinking, other chronic diseases, stage, and years

of diagnoses.
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high prevalence of depression with associated negative cor-
relation between the physical environment and cultural areas
on the BAS and WHOQOL-BREF.14 Our study found that
depression and anxiety among people living with CHB were
significantly associated with negative HRQoL in all four do-
mains of the WHOQOL-BREF. In addition, the depression
score was found to be associated with HRQoL in people living
with CHB, especially for social and environmental domains of
HRQol.
In our study, when a multivariable association between

demographic factors and quality of life was taken into con-
sideration, we found the education level (college and above
versus middle school and below) had a significantly positive
association with HRQoL for all four domains of theWHOQOL-
BREF. This findingmaybe related toCHBpatients’ knowledge
about HBV. Participants with a higher educational level had
better knowledge about HBV transmission than people with a
lower education level (e.g., below high school education),
suggesting the importance of educating patients living with
CHB about HBV and transmission risks.31 By contrast, our
study showed a negative association between anxiety and
social environmental QOL and participants with a higher ed-
ucation level (college and above) (Supplemental Table 6).

Although these participants were aware of HBV infection and
transmission risks, they experienced challenges in coping
with the diagnosis following confrontation with the disease,
which may have more negative considerations related to
cognition and psychological adjustment.
In this study, we also found that HBV-related stigma had

negative consequences and adversely affected HRQoL in
physical, psychological, social, and environmental domains.
The results of the study showed a negative association be-
tween stigma and HRQoL (physical and psychological) in
those participants with years of diagnosis £ 9. In the early
stage of the disease, patientsmay have a greater fear of social
stigma and may be more concerned about the acceptance of
the diagnosis by their family, friends, and society. To our
knowledge, this is the first report showing the relationship
between stigma and HRQoL in China. One previous study
from China surveying HBV-related stigma among chronically
infected patients and uninfected patients reported a signifi-
cant association of social and internalized stigma with HBV
infection.32 Another study investigating the impact of HBV
knowledge and stigma on screening in Canadian Chinese in-
dividuals found that HBV-related stigma was associated with
reduced rates of HBV screening.19

TABLE 4
Multivariable association between demographic factors and quality of life

Physical Psychological Social Environmental

Parameter Estimate
Standard
error P-value Estimate

Standard
error P-value Estimate

Standard
error P-value Estimate

Standard
error P-value

Age −0.03 0.02 0.1808 −0.04 0.02 0.0416 −0.01 0.01 0.6469 −0.06 0.03 0.0862
Gender (female vs. male) −0.15 0.46 0.75 −0.74 0.44 0.0952 −0.47 0.29 0.1098 −1.03 0.74 0.1660
Education (college and above vs.
middle school and below)

2.37 0.60 < 0.0001 1.95 0.57 0.0007 1.07 0.38 0.0047 3.85 0.95 < 0.0001

Education (high school vs. middle
school and below)

0.88 0.53 0.0996 0.80 0.51 0.1150 0.26 0.34 0.4326 1.45 0.85 0.0897

Medical insurance (yes vs. no) 0.35 0.53 0.5137 0.06 0.51 0.9048 0.31 0.34 0.3646 1.07 0.85 0.2107
Liver cirrhosis (yes vs. no) −0.89 0.49 0.0733 −1.04 0.47 0.0271 −0.69 0.31 0.0282 −1.37 0.79 0.0839
Alcohol drinking (yes vs. no) −0.11 0.69 0.87 −0.40 0.66 0.5402 −0.17 0.44 0.6913 −1.08 1.10 0.3277
Other chronic disease −0.62 0.54 0.25 −0.35 0.51 0.4969 −0.72 0.34 0.0359 −0.70 0.87 0.4227
Stage (carcinoma and HBV cirrhosis
vs. chronic hepatitis B)

0.42 0.90 0.6363 −0.36 0.86 0.6797 0.22 0.57 0.6941 −1.16 1.44 0.4218

Years diagnosed with HBV −0.01 0.02 0.7150 0.01 0.02 0.6550 0.01 0.01 0.4837 0.01 0.04 0.6904
HBV = hepatitis B virus.

TABLE 5
Multivariable association between psychological factors and quality of life—psychological factors are included in the model simultaneously

Physical Psychological Social Environmental

Parameter Estimate
Standard
error P-value Estimate

Standard
error P-value Estimate

Standard
error P-value Estimate

Standard
error P-value

score_
depression

−0.16 0.02 < 0.0001 −0.18 0.02 < 0.0001 −0.10 0.01 < 0.0001 −0.23 0.04 < 0.0001

score_anxiety −0.04 0.02 0.1262 −0.01 0.02 0.5590 −0.02 0.016 0.2221 −0.12 0.04 0.0025
score_
disclosure_1

0.08 0.24 0.7275 0.01 0.22 0.9695 −0.06 0.15 0.6787 0.16 0.38 0.6565

score_
disclosure_2

0.11 0.22 0.6138 0.19 0.20 0.3559 0.05 0.14 0.6898 −0.01 0.351 0.9713

score_
disclosure_3

−0.14 0.12 0.2534 −0.10 0.11 0.3831 0.01 0.07 0.8224 −0.23 0.19 0.2275

score_
disclosure_4

−0.08 0.20 0.6753 −0.30 0.18 0.1082 −0.15 0.12 0.2106 −0.36 0.31 0.2511

score_
nondisclosure

−0.01 0.06 0.7802 0.03 0.06 0.5318 −0.01 0.04 0.6663 −0.03 0.10 0.7710

score_stigma −0.13 0.08 0.1194 −0.14 0.08 0.0847 −0.10 0.05 0.0627 −0.17 0.13 0.1903
Adjusting for age, gender, education (college and above vs. high school vs.middle school and below),medical insurance, liver cirrhosis, alcohol drinking, other chronic diseases, stage, and years

of diagnoses.
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Hepatitis B virus (HBV)–related stigma is frequently experi-
enced among Asian immigrants in high-income countries.33 A
common misconception among participants was that HBV
could be transmitted when people share food, a view shared
amongmany Chinese immigrants residing in North America.34,35

In our study, 66%of participants agreed that people livingwith
HBV should not be allowed to work in certain areas, such as
restaurants. About 75% of the participants stated that people
living with HBV should be isolated from others to protect the
public. About 35% of participants reported feeling un-
comfortable sharing clothing worn previously by a person
living with HBV. Thus, patient education about HBV is a key
priority to address stigma and discrimination and miscon-
ceptions regarding HBV transmission.
Many reports have found that people living with HBV have a

poor understanding of the mode of transmission of HBV in-
fection, and thismay lead people with HBV to not disclose their
positive serostatus to their partners and/or not to seek care and
remain in care after their diagnosis.31,36 A knowledge, attitude,
and practice study about HBV and liver cancer conducted
among healthcare providers (HCPs) and public health profes-
sionals in China found that HBV-related knowledge was in-
adequate even among highly trained providers.37 Lower HBV
knowledgewasassociatedwithparticipantswho reportedpoor
preventive practices comparedwith thosewho reported sound
preventive practices.37 Of the surveyed HCPs, 38% reported
positive HBsAg test results to the patient’s employer, and 25%
reported these results to the patients’ schools, indicating that
HCPs may be unintentionally contributing to stigma and dis-
crimination of people living with CHB. Thus, concerns of HBV-
related stigma and discrimination may result in low uptake of
hepatitis B education, screening, immunization, and sound
preventive practices among at-risk individuals, underscoring
the importance of effective HBV education among HCPs.37

In our study, about 83% of participants agreed they would
feel pity for someone with HBV infection. Although the Chi-
nese government took legislative action in 2007 to eliminate
discrimination against people living with HBV when seeking
employment and pursuing educational opportunities,38 peo-
ple living with CHB in China continue to experience discrimi-
nation.31 Studies have found that individuals with CHB who
had a higher education level (bachelor degree or more) ex-
perienced less discrimination compared with those with a
lower educational level.31 In our study, about 68% of partici-
pants had an education below the college level. Individuals
with CHB often experience significant financial hardships
because of limited opportunities for education and career
advancement, especially for people residing in rural settings
with fewer resources for education, prevention, diagnosis, and
treatment of CHB. Our study demonstrates that when stigma
and discrimination affect people living with HBV, it is pre-
dominantly associated with negative HRQoL. Experiences of
discrimination can result in negative emotions.31 Our data
should inform physicians, nurses, and other health providers
of the necessity to address the psychological burden of
people living with CHB and offer them early screening and
treatment. Provision of accurate and accessible information
about HBV to communities is crucial, to significantly reduce
stigma and discrimination and raise awareness of legal pro-
tection and support systems across the country.31

Disclosure of positive HBV status to sexual partners and
family members remains a major challenge for people living

with HBV.32 Our study reveals that HRQoL-related psycho-
logical and social environment is significantly associated with
disclosure of HBV infection. This finding was noted when time
since diagnosis of HBV infection was < 9 years. Among the
disclosure factors, we found that relationship consequences
and emotional release were significantly associated with
HRQoL. Our results suggest that many patients living with
CHB may be concerned or worry about other people’s
reaction.
Low HBV awareness and knowledge were reported as im-

portant factors for nondisclosure of HBV status to contacts in
most reports,18,32,35 but not in others.31 Accordingly, educa-
tional interventions could be crucial to reducing HBV dis-
crimination, raise awareness in the community regarding
transmission of HBV, and dispelling myths and misconcep-
tions, especially in rural communities.39 Community educa-
tion and mobilization campaigns related to hepatitis B
vaccination are critical to preventing CHB infection and re-
ducing stigma and discrimination toward people living with
HBV.31

LIMITATIONS

This study has several limitations. First, some of the study
participants also suffered from other chronic diseases that
could have resulted in negative mood and increased negative
psychological emotion. Second, the participants who con-
sented to the study may have exhibited different health be-
haviors or resources compared with those who did not
consent. Third, the survey questionnaires required 40–50
minutes to complete, thereby limiting the accuracy of re-
sponses. Fourth, our cross-sectional survey used a conve-
nience sampling method and included a hospital setting
limited to one northeastern province in China (in and around
the city of Dalian), which may limit generalization to other
settings. Fifth, the Cronbach α for disclosure score for re-
sponsibility was low (0.57); although this suggests that the
items within the tool may not be measuring the same un-
derlying construct, Cronbach’s alpha has very strict as-
sumptions that are often not met. Finally, our study is
observational that can only determine associations and not
causality.

CONCLUSION

Our study shows that depression, anxiety, stigma, and
disclosure of HBV infection were associated with low HRQoL
in all four domains of the WHOQOL-BREF (physical, psy-
chological, social, and environmental domains), when all
psychological factors were included in the model separately.
Depression was found to be independently associated with
low HRQoL in people living with HBV, when all psychological
factors were included in the model simultaneously. Ongoing
counseling for people livingwith CHB is vital to improving their
HRQoL, coping with stress, and improving self-confidence.
Psychological health programs must be in place at tertiary
medical centers, community hospitals, and ambulatory
practices. Our data indicate an urgent need for HCPs and
policy-makers to develop and integrate interventions to pre-
vent, screen, and treat psychological morbidity as part of
comprehensive care to improve QOL among people living
with CHB.
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