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Abstract

Introduction: This study investigated the status of knowledge on hepatitis B among the residents in Qingdao and provided a reference for
improving relevant public awareness strategies.

Methodology: This cross-sectional study was conducted by an online questionnaire on the WeChat platform. Chi-square test was used to
compare the hepatitis B influencing factors between subgroups. Binary logistic regression was used for multiple factor analysis to explore the
influencing factors.

Results: The total awareness rate of hepatitis B was 79.6% among the 3261 qualified online questionnaires. Logistic regression showed that
females (OR = 1.843, 95% CI: 1.547—2.196), aged between 51 and 60 (OR = 2.323, 95% CI: 1.409-3.829), married (OR = 1.699, 95% CI:
1.335-2.162), and worked in government-affiliated departments were the influencing factors for the knowledge about hepatitis B.
Conclusions: The residents of Qingdao had incomplete knowledge about hepatitis B. Females, aged between 51 and 60, married, and those
who worked in government-affiliated departments were found to have higher awareness rate than other subgroups. The government and related

departments should pay more attention in educating the sub-groups that lack hepatitis B knowledge.
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Introduction

Hepatitis B virus (HBV) infection can cause
chronic liver inflammation and multiple organ function
damage, and is the leading cause of liver cirrhosis and
primary liver cancer [1]. Approximately 250 million
people worldwide experience HBV chronic infection
and estimates show that 1 million people die annually.
Most HBV deaths occur from liver cirrhosis and
hepatocellular carcinoma [2]. China is one of the
countries recognized by the World Health Organization
(WHO) with a high incidence of hepatitis B, and the
estimated number of chronic HBV cases is 86 million
people [3]. This condition causes a heavy economic
burden for the patients and the society.

Lack of knowledge may influence attitudes [4], and
the right attitude is important for compliance with
infection control measures [5]. Some studies have
shown that the lack of knowledge about hepatitis B is a
barrier to HBV prevention and treatment [6]. Thus, the
awareness level of hepatitis B among residents must be
determined when formulating relevant policies. In
China, recent studies focused on pregnant women [7],
medical workers [8], migrant workers [9], and other
specific populations. There is lack of research among

the general community residents, and the hepatitis B
awareness level among Qingdao residents is still
unknown. So, we conducted a cross-sectional study of
Qingdao residents. This study aims to assess the
awareness of HBV among residents in Qingdao and
provide a basis for formulating relevant policies.

Methodology
Study design

This study was conducted from July to October
2020 in Qingdao. The cross-sectional study was
conducted by an online questionnaire on the WeChat
platform. The online questionnaire was distributed
through the WeChat public account developed by the
Qingdao Center for Disease Control and Prevention. [P
addresses were restricted so that each respondent could
only complete one questionnaire.

Study population and sample size

Qingdao residents who were over 20 years old were
included in the study. This study used convenience
sampling, and the sample size was determined by using
the formula for the cross-sectional survey: N = Z2
1-ap(1—p)/d?, where N is the number of respondents, Z
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1s the standard normal distribution value at 95% CI,
which is 1.96, p is the predicted awareness rate of
hepatitis B among residents (40%, according to
previous research) [10], and d is the allowable error,
which was set to 0.03. Accordingly, the required sample
size was 1025.

Knowledge responses

The contents of the questionnaire had 16 items that
were grouped under two sections. The first section was
related to the participants’ demographic factors (8
items), such as age, gender, occupation, and monthly
income. The second section involved 8 questions about
hepatitis B, including the source of infection, the route

Table 1. Demographic characteristics of the respondents.

Variables n (%)
Gender

Male 1199 (36.77)
Female 2062 (63.23)
Age (years)

20-30 781 (23.96)
3140 1567 (48.05)
41-40 646 (19.81)
51-60 187 (5.73)
61 and above 80 (2.45)
Ethnicity

Han ethnic group 3160 (96.90)
Others 101 (3.10)
Marital status

Married 2773 (85.04)
Single 488 (14.96)
Inhabitancy

City 2410 (73.90)
Countryside 851 (26.10)
Education

Primary school 34 (1.04)
Junior high school 242 (7.42)
Senior high school or Technical secondary 678 (20.80)
school

Associate college 932 (28.58)
College 1114 (34.16)
Master’s degree and above 261 (8.00)
Occupation

Self-employed 278 (8.52)
Worker 462 (14.17)
Company employee 761 (23.34)
Government-affiliated department 950 (29.13)
Farmer 145 (4.45)
Retired 144 (4.41)
Others 521 (15.98)
Monthly income (RMB)

<2000 523 (16.04)
2000~ 1561 (47.87)
5000~ 786 (24.10)
> 10,000 391 (11.99)
Family members infected with hepatitis B

Yes 337(10.33)
No 2924 (89.67)

RMB, Renmin Bi Yuan, is the legal currency of China.
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of transmission, the susceptible population, and other
questions. The responses to the second section were
measured (8 items, one point each), and the scores
ranged from O to 8. The correct response rates for each
question were calculated as awareness rates. And the
correct response rates for all questions were calculated
as total awareness rate. We divided the respondents into
two groups, namely, “awareness group” and “not
awareness group” based on a 75% cut-off point, as
reported in another study (i.e., > 6 points for the
awareness group, and < 5 points for the not awareness

group) [11].

Ethical considerations and confidentiality

This online survey was anonymous and
confidentiality of all submitted questionnaires was
guaranteed by the online survey website. All
participants voluntarily took part in the study. Ethics
approval was obtained from the Qingdao Center for
Disease Control and Prevention Ethics Review
Committee.

Statistical analysis

The questionnaire data were imported into Excel,
and logic check was used to establish a database. The
data were analyzed on SPSS (Statistical Package for the
Social Sciences) version 17. Descriptive analyses were
used for the demographic factors. Chi-square analysis
was used for pairwise comparison between subgroups.
Logistic regression was used to analyze the influencing
factors of participants’ awareness of hepatitis by
calculating 95% Cls. p values of less than 0.05 were
considered statistically significant.

Results
Demographic characteristics

A total of 3261 qualified questionnaires were
collected. Among the respondents, 1199 (48.05%) were
male, and 2062 (51.95%) were female. Majority of the
participants (1567, 48.05%) belonged to 31-40 years
age group. A total of 3160 (96.90%) participants
belonged to the Han ethnic group and 101 (3.10%)
belonged to the other ethnic group. Most participants
lived in the city (2410, 73.90%). A total of 1114
(34.16%)  participants  attained  undergraduate
education. Among the participants, 2773 (85.04%)
were married, and 1561 (47.87%) claimed to earn 2000
to 4999 RMB per month. Most participants worked in
government-affiliated departments (950, 29.13%), and
336 (10.33%) participants claimed that their family
members were infected with hepatitis B (Table 1).
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Table 2. Participants’ knowledge regarding hepatitis B (n = 3261).

Items

What is the source of infection for hepatitis B?

What is the main transmission route of hepatitis B?
What is the susceptible population of hepatitis B?
What method could prevent hepatitis B infection?
What is the number of vaccinations for hepatitis B?
What is the applicable population of hepatitis vaccine?

What is the disease process of hepatitis B?

What is the main symptom of acute hepatitis B?

Table 3. Univariate analysis of hepatitis B influencing factors.

Variables

Gender
Male
Female
Age (years)
20-30
31-40
41-50
51-60
61 and above
Ethnicity
Han ethnic group
Others
Marital status
Single
Married
Inhabitancy
City
Countryside
Education
Primary school
Junior high school
Senior high school / Technical
secondary school
Associate college
College
Master’s degree and above
Occupation
Retired
Worker
Farmer
Self-employed
Company employee
Government-affiliated department
Others
Monthly income (RMB)
<2000
2000~
5000~
> 10000
Family members infected with hepatitis B
Yes
No
*Statistically significant (p < 0.05).

Awareness
group (%)

821 (68.47)
1653 (80.16)

549 (70.29)
1199 (76.52)
505 (78.17)
163 (87.17)
58 (72.50)

2416 (76.46)
58 (57.43)

306 (62.70)
2168 (78.18)

1863 (77.30)
611 (71.80)

23 (67.65)
177 (73.14)

519 (76.55)

673 (72.21)
881 (79.08)
201 (77.01)

111 (77.08)
329 (71.21)
109 (75.17)
188 (67.63)
552 (72.54)
795 (83.68)
390 (74.86)

393 (75.14)
1147 (73.48)
615 (78.24)
319 (81.59)

264 (78.34)
2210 (75.58)

Non-awareness
group (%)

378 (31.53)
409 (19.84)

232(29.71)
368 (23.48)
141 (21.83)
24 (12.83)
22 (27.50)

744 (23.54)
43 (42.57)

182 (37.30)
605 (21.82)

547 (22.70)
240 (28.20)

11 (32.35)
65 (26.86)

159 (23.45)

259 (27.79)
233 (20.92)
60 (22.99)

33(22.91)
133 (28.78)
36 (24.83)
90 (32.37)
209 (27.46)
155 (16.32)
131 (25.14)

130 (24.86)
414 (26.52)
171 (21.76)
72 (18.41)

73 (21.66)
714 (24.42)

J Infect Dev Ctries 2023; 17(7):1030-1036.

Awareness number (%)

2934 (89.97)

2791 (85.89)

3261 (100)

2519 (65.04)
2616 (80.22)
2652 (81.32)
2527 (77.49)

1858 (56.98)

p value

<0.001"

<0.001"

<0.001"

<0.001"

<0.001"

0.008"

<0.001"

0.002*

0.263
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Hepatitis B knowledge

The total awareness rate among the 3261
participants was 79.58%. The awareness rate of a single
item was between 56.98% and 100%. Specifically, the
awareness rates were: 100% for susceptible population,
89.97% for the source of infection, 85.59% for the route
of transmission, 81.32% for the applicable population
of hepatitis B vaccine, 80.22% for the number of
vaccinations of hepatitis B, 77.49% for the disease
process, 65.04% for the prevention measures, and
56.98% for the acute symptoms (Table 2).

Univariate analysis of hepatitis B influencing factors
There were background differences between the

two groups. Their gender (p<0.001), age (p<0.001),

ethnicity (p<0.001), marital status (p<0.001),

J Infect Dev Ctries 2023; 17(7):1030-1036.

inhabitancy  (p<0.001),  education  (p=0.008),
occupation (p<0.001), and monthly income (p= 0.002)
were statistically significant. Women had more
knowledge than men. The Han ethnic group had more
knowledge than the others. The participants who were
married had more knowledge than those who were
single. The participants who lived in the city had more
knowledge than those who lived in the countryside. The
participants who were 51-60 years old, had a college
education, worked in a government-affiliated
department, and had a monthly income of over 10000
RMB had more knowledge (Table 3).

Multivariate analysis of hepatitis B influencing factors
The statistically significant factors in the univariate
analysis were used as independent variables for

Table 4. Bivariate logistic regression analysis of the hepatitis B influencing factors.

Variables B S.E. Wald P OR 95% CI
Gender

Male 1

Female 0.612 0.089 46.942 <0.001" 1.843 1.547-2.196
Age (years)

20-30 1

31-40 0.149 0.115 1.674 0.196 1.161 0.926-1.454
41-50 0.208 0.145 2.068 0.150 1.231 0.927-1.635
51-60 0.843 0.255 10918 0.001" 2.323 1.409-3.829
61 and above 0.169 0.312 0.293 0.588 1.184 0.643-2.181
Ethnicity

Han ethnic group 1

Others -0.723 0.222 10.593 0.001" 0.485 0.314-0.750
Marital status

Single 1

Married 0.530 0.123 18.540 <0.001* 1.699 1.335-2.162
Inhabitancy

City 1

Countryside —0.154 0.102 2.262 0.133 0.858 0.702-1.048
Education

Primary school 1

Junior high school 0.365 0.411 0.787 0.375 1.441 0.643-3.226
Senior high school or technical 0.570 0.411 1.918 0.166 1.768 0.789-3.960
secondary school

Associate college 0.282 0.429 0.433 0.511 1.326 0.572-3.071
College 0.514 0.447 1.321 0.250 1.672 0.696-4.020
Master’s degree and above 0.199 0.536 0.137 0.711 1.220 0.426-3.490
Occupation

Retired 1

Worker 0.047 0.271 0.031 0.861 1.049 0.617-1.782
Farmer 0.210 0.316 0.443 0.506 1.234 0.664-2.291
Self-employed —0.073 0.280 0.067 0.795 0.930 0.537-1.611
Company employee 0.063 0.264 0.058 0.810 1.066 0.635-1.787
Government-affiliated 0.588 0.266 4.876 0.027" 1.801 1.068-3.036
department

Others 0.130 0.258 0.254 0.614 1.139 0.687-1.889
Monthly income

<2000 1

2000~ 0.032 0.200 0.026 0.872 1.033 0.698-1.529
5000~ —0.037 0.264 0.019 0.889 0.964 0.574-1.618
> 10000 0.308 0.363 0.718 0.397 1.361 0.667-2.773

*Statistically significant (p < 0.05); S.E.: Standard Error; OR: Odds ratio; 95% CI: 95% Confidence Interval.
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multivariate analysis of logistic regression. The
participants’ knowledge condition was used as the
dependent variable (0 = “knowledgeable,” 1 = “not
knowledgeable”).

Multivariate analysis showed that gender, age,
ethnicity, marital status, and occupation can affect the
participants’ knowledge. Women who were aged
between 51-60 years, belonged to the Han ethnic group,
married, and worked in government-affiliated
departments were the predictive factors of awareness
(Table 4).

Discussion

Hepatitis B is a viral infection that causes
inflammation of the liver, which can lead to liver
cirrhosis, liver failure, and hepatocellular carcinoma
[12]. Hepatitis B vaccination is one of the most
effective methods to prevent HBV infection. Studies
have shown that people with low awareness of hepatitis
B tend to reject the vaccination against hepatitis B [13].
Therefore, the awareness rate of residents must be
determined to control the hepatitis B infection in
Qingdao.

This study aimed to describe the awareness of
hepatitis B among Qingdao residents. The results
indicated that the total awareness rate of Qingdao
residents is 79.6%, which conforms to the requirements
of the “China Viral Hepatitis Prevention and Control
Program” that the residents’ awareness rate of hepatitis
B should reach 50% [14]. Compared with another
study, our study area has a higher total awareness rate,
which may be caused by the different demographic
characteristics, the different definitions of awareness,
and the different questionnaire items. Our study showed
that Qingdao residents have more knowledge of the
source of infection, the route of transmission, and the
susceptible population. However, the participants lack
knowledge of prevention measures and related items.
This phenomenon has also been reported by another
study [15]. The residents have knowledge of hepatitis B
but are mostly limited to the theoretical level. The
residents have low awareness of prevention measures
and hepatitis B vaccination. Another study has shown
that people may not be willing to take prevention
measures due to a variety of reasons, such as financial
limitations and distrust of the vaccine’s effectiveness or
safety [16]. Thus, residents may not be interested in
hepatitis B prevention-related knowledge and have a
low awareness rate [17]. We found that Qingdao
residents have a low awareness rate of hepatitis B acute
symptoms and that they mistake chronic symptoms for
acute symptoms. A study has shown that more chronic

J Infect Dev Ctries 2023; 17(7):1030-1036.

hepatitis B cases are found than acute cases in China,
which may cause the residents to spend more spare time
learning about chronic infection. However, acute HBV
infection can cause severe liver damage and should not
be ignored. Consequently, future hepatitis B education
should focus on the prevention of hepatitis B and the
characteristics of acute HBV infection.

Our study shows that the residents’ gender, age,
ethnicity, marital status, and occupation are associated
with the awareness rate. Women and Han ethnic people
tend to have a high awareness rate, which may be
caused by the differences in the social environment. A
study has reported that in China, women may
experience more discrimination associated with HBV
than men [18]. So, they may learn more about hepatitis
B to avoid this discrimination. In addition, a study has
reported that many ethnic minorities such as the Miao
ethnic group believed that childbirth is a natural
practice which did not require any formal medical care
[19]. This may prevent non-Han women from accessing
medical care and reduce the chance of being educated
by medical workers. The elder people tend to have low
awareness of hepatitis, which is consistent with
previous research [20]. This finding may be because
elder people usually have a bad memory and take care
of their children rather than their own selves, which is
common in China. In our study, married residents have
higher awareness than single people. This finding may
be because married people in China receive pre-
marriage screening and obtain knowledge from medical
workers in this process [21]. Our study also shows that
the participants who worked in government-affiliated
departments have more knowledge than others. This
finding may be because most hospitals in China are
government-affiliated departments. Thus, many
medical workers selected this option, and a previous
study showed that medical workers have more hepatitis
B relevant knowledge than other people [22]. Women,
Han ethnic people, younger individuals, married, and
worked in government-affiliated departments had more
hepatitis B knowledge, and hepatitis B education is
required for the low awareness population.

Our study has several limitations. The structural
validity and internal validity of the questions in the
questionnaire are not proven. The probability of
selection bias is high because voluntary sampling
through online surveys was performed rather than
random sampling, due to which the results may not be
generalized for all residents. Our study lacks the
investigation of the hepatitis B relevant attitude and
practice, and further research should be conducted.
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Conclusions

This study shows that Qingdao residents had a

moderate awareness rate of hepatitis B but lacked
knowledge about the prevention measures and
symptoms of hepatitis B. Therefore, hepatitis B
education should be further strengthened. Government

and relevant departments

should focus on the

promotion and education of the population who lack
hepatitis B knowledge. A more targeted health

education should be organized to

improve the

awareness rate among the residents.
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