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Abstract
Objective: To investigate the hepatitis B infection situation of exit physical examination personnel at Tianjin port in 2019, so as to provide data support and 
theoretical guarantee for disease prevention and dynamic monitoring of hepatitis B infection among physical examination population at Tianjin port. 

Methods: The venous blood samples of exit personnel at Tianjin port in 2019 were collected, and the hepatitis B antigen in the samples were detected by 
Electrochemiluminescence technology. According to the collected passenger information, combined with the experimental results, a database of entry-exit medical 
examination personnel was established and the epidemiological characteristics of hepatitis B were analyzed by statistical method. 

Results: A total of 3469 people were involved in this study, 134 of them were HBsAg positive, the positive rate was 3.90%. From the perspective of gender, the 
positive rate of male was 5.51% (127/2303) and that of female was 0.60% (7/1166). The difference of HBV infection level between male and female was statistically 
significant (x2 = 50.62, P < 0.001). According to the analysis of different occupations, the positive rate of public servants was the highest, up to 69.10% (85/123); the 
rest were labor service personnel, pilgrims, crew members and overseas students. The difference of hepatitis B infection level among different occupational groups was 
statistically significant (x2= 1451.82, P < 0.001). The data were divided into 4 groups according to their ages. No positive results were found in 0-20 years old people. 
The positive rate of 21-40 years old group was 3.23% (84/2597). The positive rate of 41-60 years old group was 10.62% (50/471); the positive rate of people older than 
60 years old was not detected, and the difference of hepatitis B infection level among different age groups was statistically significant (x2<76.16, P <0.001).

Conclusions: There are significant differences between the positive detection rate of hepatitis B surface antigen and the gender, age and occupation category of the 
subjects in the exit population at Tianjin port in 2019. Men, young adults and civil servants are more likely to be infected with hepatitis B. Therefore, we should focus 
on prevention and monitoring of the key population.
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Introduction
Hepatitis B is a chronic consumptive infectious disease caused by 

hepatitis B virus (HBV) infection. Hepatitis B patients and carriers are 
the main sources of infection[1]. Hepatitis B virus can be transmitted 
to the body through various body fluids, such as blood, semen, vaginal 
secretions, saliva, milk, tears, urine, etc., and can be transmitted through 
mother and baby, blood and blood products, damaged skin and mucosa 
and sexual contact[2]. Fatigue, anorexia, nausea, vomiting, anorexia, 
hepatomegaly and abnormal liver function were the main clinical 
manifestations[3]. China is the country with the most serious burden 
of hepatitis B disease[4]. Although the comprehensive prevention and 
control strategy based on prevention has been implemented and achieved 
certain results, China still faces many challenges in the prevention and 
control of hepatitis B. Not only new hepatitis B infections still occur, 
but also a huge number of chronic hepatitis B infected people need to 
be managed [5, 6]. At the same time, with the continuous development 
of reform and opening up and export-oriented economy, China's 
foreign exchanges and international cooperation are increasingly 
frequent, and the number of entry-exit personnel is also increasing. 
Tianjin Port has a large number of workers, overseas students, public 
servants and business personnel entering and leaving the port every 
year. They live and work in foreign countries, which greatly increases 
the risk of cross-border transmission of hepatitis B. The purpose of this 
study is to provide theoretical basis for infectious disease monitoring at 
ports, formulate more targeted monitoring and prevention measures, 

strengthen the monitoring and health education of high-risk groups, 
and provide appropriate prevention strategies for them.

Method
Sample information

Blood samples were collected from the exit personnel of Tianjin 
port from January 1, 2019 to December 31, 2019, and the corresponding 
information database was established to record the sex, age and 
occupation. All samples were tested for hepatitis B antigen. The test 
procedure was completed by Tianjin International Travel health care 
center according to the strict inspection process.

Inclusion and exclusion criteria

Inclusion criteria: all subjects. Exclusion criteria: 1. The personnel 
who have not completed the physical examination; 2. The first test 
results of the reexamination personnel; 3. Foreigners who have settled 
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abroad in China; 4. The personnel who have undergone multiple 
physical examinations shall be subject to the results of the last physical 
examination.

Antigen detection of hepatitis B

The fasting venous blood was collected by heparin anticoagulant 
vacuum blood collection vessel and centrifuged at 3000rmp × 10min. 
The hepatitis B surface antigen of exit physical examination personnel 
at Tianjin port in 2019 were detected using electrochemiluminescence 
technology, and the database of entry-exit physical examination 
personnel was established. The instrument and kit are from Roche 
diagnostic products (Shanghai) Co., Ltd. The operation steps and 
results were determined according to the instructions of the kit and 
were completed by the laboratory of Tianjin International Travel health 
care center according to the strict detection process.

Statistical analyses

The means, standard deviations, standard errors, and statistics 
analyses were calculated or performed by Prism software version 5.00. 
Fisher's exact test was performed to evaluate the statistical difference 
in the positive rate. Differences with p< 0.05 were considered to be 
statistically significant. 

Results
General information

A total of 3469 exit physical examination personnel was tested for 
HBsAg in Tianjin travel health care center of 2019. Among them, 134 
were HBsAg positive, and the positive rate was 3.90% (134/3469).

The gender distribution of HBsAg positive rate

Among all the outbound physical examination personnel, the 
number of male was 2303, the positive rate was 5.51% (127 / 2303), 
while the number of female was 1166, the positive rate was 0.60% (7 / 
1166). The positive rate of male was much higher than that of female, 
and the difference of HBV infection level between male and female was 
statistically significant (X²= 50.62, P < 0.001) (Table 1) for details.

The occupation distribution of HBsAg positive rate

In this study, 134 people were positive for HBsAg, among which 
85 were public servants, the positive rate was 69.10% (85 / 123); 30 
were positive in labor service, the positive rate was 2.06% (30 / 1459); 
1 was positive in pilgrimage, the positive rate was 1.64% (1 / 61); 15 
were positive in crew, the positive rate was 1.02% (15 / 1475); and the 
number of students studying abroad was 3 93% (3 / 323). The positive 
rate of public servants was much higher than that of other occupational 
groups, and the difference of hepatitis B infection level among different 
occupational groups was statistically significant (X²= 1451.82, P < 
0.001) (Table 1).

The age distribution of HBsAg positive rate

All subjects were divided into 4 groups according to their ages: 0-20 
years old, 21-40 years old, 41-60 years old and over 60 years old. There 
were 360 and 32 people in the group of 0-20 years old and over 60 years 
old respectively, and no positive person was detected. Meanwhile, there 
were 2597 cases aged 21-40 years old, the positive rate was 3.23% (84 / 
2597) and 471 cases aged 41-60 years, the positive rate was 10.62% (50 
/ 471). The positive rate of young adults (21-60 years old) was much 
higher than that of other age groups, and the difference between them 
was statistically significant (X²= 76.16, P < 0.001) (Table 1).

Discussion
In 2019, the overall positive rate of outbound physical examination 

personnel was 3.90%, which was significantly lower than that of the 
national population (9.2%) [7]. The possible causes were as follows: 1. 
Some overseas tourists had obvious symptoms of hepatitis B, and they 
thought that their own physical conditions were not suitable for leaving 
the country [8]; 2. Some foreign schools strictly restricted the enrollment 
of hepatitis B infected persons; 3. There are strict requirements for the 
physical fitness of the crew, and those with HBsAg positive are often 
not selected [9]; 4. There is great uncertainty in the outbound physical 
examination population, which may lead to sample deviation. However, 
the personnel structure of outbound physical examination in Tianjin 
travel health care center is mainly crew and labor personnel, which is 
quite different from the domestic population.

Among the 3469 people in this study, 2303 are male and 1166 are 
female. The ratio of male to female is about 3:1. The number of male 
is far more than female. More Chinese men are willing to work and 
study abroad. Among 134 HBsAg positive cases, 127 were male and 
7 were female. The ratio of male to female was 18.1:1. There was a 
significant difference between male and female (P < 0.01). The reason 
may be that there are different ways and scope of social intercourse 
between different genders, and men's health awareness is lower than 
that of women. Sharing razors, drug use (sharing drug paraphernalia) 
and other transmission routes are more likely to appear in the male 
population [10,11].

In terms of occupational categories, HBsAg positive people mainly 
concentrated in public servants, the positive rate was 69.10%, which 
was significantly different from other occupational groups (P < 0.001). 
The positive rate of public servants was much higher than that of other 
occupational groups, and it was far higher than that of the national 
population. The most likely reason is the sample deviation. Because 
other occupational groups have strict requirements on whether they 
are infected with hepatitis B [12,13]. For example, the vast majority of 
crew members and labor personnel have experienced multiple hepatitis 

Feature Number Constituent 
ratio

Positive number 
of HBsAg

Positive rate 
of HBsAg

Sex
male 2303 66.39% 127 5.51%
female 1166 33.61% 7 0.60%
x2 value 50.62
p value 0.001

Occupation
crew members 1475 42.52% 15 1.02%
public servants 123 3.55% 85 69.10%
labor personnel 1459 42.06% 30 2.06%
pilgrims 61 1.76% 1 1.64%
overseas students 323 9.31% 3 0.93%
others 28 0.81% 0 0
x2 value 1451.82
p value 0.001

Age
0-20 360 10.38% 0 0
21-40 2597 74.86% 84 3.23%
41-60 471 13.58% 50 10.62%
>60 41 1.18% 0 0
x2 value 76.16
p value 0.001
Total 3469 100% 134 3.86%

Table 1. The comparison of HBsAg results with different characteristics
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B tests, and some of them are receiving treatment and are no longer 
engaged in such occupations. As a special outbound group, pilgrims 
themselves have a small base number and are more likely to have sample 
deviation, which results in a low detection rate (1.64%). As one of the 
cities with rapid economic development, Tianjin has an increasing 
number of overseas students. Due to their high education level, strong 
awareness of disease prevention and control, and some foreign schools 
strictly restrict the enrollment of hepatitis B infected persons, some 
students with positive HBsAg test results can not apply for studying 
abroad, thus reducing the detection rate of overseas students. Therefore, 
the detection rate of overseas students in the study is far lower than that 
of other occupational groups.

According to the age group, the proportion of young adults (21-60 
years old) is relatively high, and the positive rate of hepatitis B surface 
antigen is also high; while there is no positive detection in the elderly 
over 60 years old, it may be that few people go abroad because of the 
inconvenience of the elderly. At the same time, there was no positive 
in adolescents (1-20 years old), which may be related to vaccination 
awareness and vaccination rate. The main purpose of young people 
going abroad is to study and travel. The vaccination rate of hepatitis 
B vaccine is relatively high and the awareness of self-protection is 
strong [14]. With the popularization of hepatitis B vaccine and the 
improvement of living standards, people are more and more aware of 
the importance of vaccination, so the vaccination rate of hepatitis B 
vaccine in adolescents is increased, which reduces the prevalence of 
hepatitis B in adolescents. Teenagers are the new force of our country. 
It is of great significance to strengthen the awareness of prevention and 
control of hepatitis B among teenagers and improve the vaccination rate 
of hepatitis B vaccine.

China is a big country of hepatitis. Viral hepatitis is one of the 
common infectious diseases that harm the health of our citizens. Among 
them, hepatitis B is the main infectious disease which endangers the 
health of our citizens because of its high infection rate, long course, 
complex course and difficult to cure. Hepatitis B is highly infectious 
and has high family aggregation. Once infected with hepatitis B, it will 
not only bring serious economic burden to patients and families, but 
also indirectly affect social and economic development [15]. Therefore, 
the prevention and control of hepatitis B is the top priority of disease 
prevention and control work. According to this study, the following 
countermeasures and suggestions are provided for monitoring hepatitis 
B at ports. First of all, we should put the education and publicity 
work of key groups in the first place of hepatitis B prevention and 
carry out targeted publicity work. It is very necessary to eliminate 
the discrimination against hepatitis B patients and create a good 
social atmosphere to care for hepatitis B patients. Second, we should 
strengthen the immune protection of outbound personnel, improve the 
vaccination rate of outbound personnel, and prevent the international 

spread of infectious diseases. Third, improve the monitoring level, 
strengthen the detection means, make full use of existing resources, 
actively carry out the quality evaluation and technical guidance of 
hepatitis B testing laboratory, and improve the accuracy of hepatitis B 
detection in the laboratory. Fourth, strengthen the protection of staff to 
prevent the iatrogenic transmission of hepatitis B.
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