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Abstract

Background

Hepatitis B virus (HBV) is a highly contagious pathogen that has become a severe public
health problem and a major cause of morbidity and mortality, particularly in developing coun-
tries. Medical students are at high occupational risk during their training. However, no facil-
ity-based studies were found among medical students in eastern Ethiopia. Thus, this study
aimed to investigate the seroprevalence of Hepatitis B Virus and associated factors among
medical students in eastern Ethiopia.

Methods

A facility-based cross-sectional study was conducted among 407 randomly selected medi-
cal students from March to June 2018. A pretested and structured questionnaire was used
to collect data on socio-demographic characteristics and other risk factors. A 5ml blood was
collected, and the serum was analyzed for Hepatitis B surface antigen (HBsAg) using the
Instant Hepatitis B surface antigen kit. Data were entered using Epidata version 3.1 and
analyzed using SPSS statistical packages version 22. Outcome and explanatory variables
were described using descriptive summary measures. Binary and multivariable logistic
regression was conducted at 95% Cl and an association at P-value < 0.05 was declared sta-
tistically significant.

Results

The seroprevalence of hepatitis B virus surface antigen was 11.5% (95%ClI = 8.6, 14.7).
Poor knowledge of universal precaution guideline (AOR = 2.58; 95% CI = [1.35-4.93)), his-
tory of needle stick injury (AOR =2.11; 95% CIl =[1.07—4.18]) and never been vaccinated
for HBV (AOR = 2.34; 95% CI =[1.17-4.69]) were found statistically significantly associated
with HBsAg positivity after multivariate analysis.
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Conclusion

Hepatitis B virus infection rate is high among health care trainees in eastern Ethiopia.
Improvement at health care practice centers safety through training on universal precaution
guidelines, and scaling up HBV vaccination is mandatory.

Introduction

Hepeatitis B virus (HBV) is a global public health concern particularly in sub-Saharan Africa,
Western Pacific Region, and areas of Eastern Europe, with the prevalence ranging from
5-10%, and it is ranked the 15th cause of death in all-cause global mortality [1-4]. Approxi-
mately 15-25% of HBV infected people die due to liver cirrhosis, liver failure, or hepatocellular
carcinoma [2]. As of 2014, around 2 billion people infected globally, and the carriage rate of
chronic HBV varied from 0.1 and more than 20% [2].

Despite the effective implementation of vaccination programs, a large number of Asia and
African countries are still classified as areas of high endemicity for HBV [5, 6]. The prevalence
of HBV infection was >8% in parts of sub-Saharan Africa, such as West Africa [3]. Studies in
Ethiopia indicate that all types of viral hepatitis origins are endemic, and the overall pooled
prevalence of 6% HBV infection among the community [7]. Low vaccination coverage among
adults higher than 18 years old (25.9%) in developing countries was indicated as the main risk
factors for high endemicity [8].

Healthcare facilities are classified as hazardous and high-risk workplaces among several sec-
tors because of the high incidence of work-related injuries and diseases [9, 10]. Health care
workers ranging from direct care providers and practitioners to medical waste handlers are at
risk of occupational hazard to infectious diseases like hepatitis B and C virus infection [11-14].

Medical trainees, especially in developing countries, have a very high risk of getting HBV
infection during their training owing to the low HBV vaccine uptake rate and high rate of acci-
dental exposure to body fluids [9, 15]. Reports in Africa indicate HBV infection rate among
medical students reaches up to 31.5% [16]. A study in Northwest Ethiopia indicated up to
4.2% of HBV infection among medicine and health trainees [17].

Healthcare-associated vulnerability to infections due to inappropriate medical waste man-
agement practices and non-compliance with standard safety measures is a significant public
health concern because it poses a high risk to workers’ health, family, and the community [9,
10, 18, 19]. For effective prevention and vaccination, adequate information is necessary for
policymakers and program implementers. There are few studies conducted on HBV infection
rates among high-risk groups such as medical students in Ethiopia. This study aimed to fill
this information gap by conducting large-scale facility-based HBV prevalence study among
medical students in eastern Ethiopia.

Methods and materials
Study design and setting

A facility-based cross-sectional study was conducted from March to June 2018 in medical
training centers of Harari Region, Dire Dawa city administration, and west and east Hararghe
zones of Oromia Regional State, eastern Ethiopia. According to the data obtained from the
Respective health offices, there are 200 public health facilities (hospitals and health centers) in
the study area. Eighteen hospitals (1 specialized hospital, 12 general hospitals, and six primary
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hospitals) serve as a practical site for medical students during the study period. Three higher
educational institutions and several other private and regional owned training centers are con-
ducting medical training in the eastern part of Ethiopia. The Eastern part of Ethiopia is known
for its high population density, and it’s the route for the national import and export through
Djibouti and Somali land ports.

Participants and sampling procedures

The sample size of 422 students was determined, with an assumption of 80% power, 0.05%
margin of error, and a design effect of 1.5. A stratified sampling technique was applied to select
the study participants. Accordingly, hospitals were first stratified into three categories based
on the national tier-structure (Primary, general, and specialized hospital). Then, by propor-
tional allocation, a total of six hospitals (1 specialized hospital, three general hospitals, and two
primary hospitals) were selected randomly by lottery. We have allocated study participants
proportionally to the selected hospitals based on the number of students attaching. Partici-
pants were recruited by systemic random sampling methods using a list of students assigned to
each hospital as a sampling frame. Hiwot Fana Specialized University Hospital (145 students),
Karamara General Hospitals (55 students), Dilchora General Hospital (90 students), Chiro
General Hospital (67 students), Sabian Primary Hospital (30 students), and Chelenko Primary
Hospital (35 students) were the study sites. Students who have no exposure to patients/ biolog-
ical substance were excluded from the study.

Data collection and data quality control

Five Nurses and five Public health professionals facilitated data collection using a pretested
and structured questionnaire. The questionnaire was developed after reviewing different litera-
ture [20-23], translated into the local language (Afan Oromo and Amharic), and pretested 5%
of the sample size working at Jugol hospital. The variables included socio-demographic charac-
teristics, smoking, nutrition, alcohol consumption, history of liver disease, vaccination to
HBYV, potential risk factors (exposure to blood or body fluid in the eye, nose, needle stick and
sharp injury, training on infection prevention and the wearing of gloves). There was strict
supervision during data collection and checked for completeness each day. Furthermore, we
have checked for the expiry date and functionality of the material used for blood sample collec-
tion (alcohol, cotton, blood collection tube, and syringe). Kits verified with a known HBsAg
positive sample from Hiwot Fana Specialized University Hospital for functionality.

Blood sample. 5ml of venous blood sample was collected by a laboratory professional into
tubes aseptically after obtaining written consent from study participants. The blood samples
were labeled with unique identification numbers and clotted. Serum was separated by centrifu-
gation at 3000 r/min for 5 min and placed into Eppendorf tubes. The serological tests were per-
formed using hepatitis B surface antigen rapid test kits (Guangzhou Wondfo Biotech Co., Ltd
(Wondfo)) at the study site (hospital). This test strip has a sensitivity of 96.2% and specificity
0f 99.3%.

Measurements

HBsAg positive. Samples which were reactive/ positive for the test were considered as
HBsAg positive.

Knowledge of universal precautions. Knowledge was assessed by questions focusing on
universal precaution. Each response was scored as ‘yes’ or ‘no’. The scoring range of the ques-
tionnaire was 10 (largest) to 0 (smallest). A cut off level of <7 was considered as poor whereas
> = 12 was considered as good knowledge about universal precaution.
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Needle stick injury. The penetration of the skin by a hypodermic needle or other sharp
object that has been in contact with blood, tissue or other body fluids before the exposure.

Data processing and analysis

Data entered using Epidata version 3.1 and exported to SPSS version 22 statistical packages for
cleaning and analysis. Data presented using descriptive and inferential statistics. Chi-square
and Fisher exact tests were used to assess the association between outcome and independent
variables. Bivariate and multivariate logistic regression analysis was employed at a 95% confi-
dence interval to determine the presence of an association between explanatory variables and
the seropositivity of HBsAg. P-value at < 0.05 at 95% CI was taken statistically significant and
the Hosmer Lemeshow goodness of fit was used for model fitness.

Ethical considerations

The Institutional Health Research Ethics Review Committee (IHRERC) of Haramaya Univer-
sity, College of Health and Medical Sciences (CHMS) has approved the study (IHRERC/093/
2017). Respective institutions permitted, and participants were informed of the study purposes,
procedures, potential risks, and benefits. Then, every participant gave s written and signed con-
sent. Names and identity numbers of participants were not included in the questionnaires for
the sake of confidentiality. Results were communicated to study subjects based on their request,
and counseling was given for participants who were infected with the hepatitis B virus, and they
were referred for further workup and treatment for hepatitis B virus infection.

Result

A total of 407 (96.44%) medical students have participated in this study. Two hundred forty-
three (59.7%) of these participants were males. The median age of the study participant was 24
years old (IQR = 5), and 65.5% of the respondents attend nursing education. Out of the total
study participants, 47.7%) were Muslim and 48.1%) were Oromo ethnic groups (Table 1).

Table 1. Sociodemographic characteristics of the study participant, eastern Ethiopia, 2018.

Variables Category Frequency Percent (%)
Sex Male 243 59.7
Female 164 40.3
Marital Status Single/unmarried 313 76.9
Married 85 20.9
Divorced 9 2.2
Year of Study Graduate class 126 31.0
Third year class 216 53.1
Second year class 54 13.3
First year class 11 2.7
Religion Muslim 194 47.7
Orthodox 162 39.8
Protestant 49 12
Others 2 0.5
Ethnicity Oromo 210 48.1
Amhara 146 36.8
Harari 17 7.1
Tigray 15 4.3
Others 19 3.7

https://doi.org/10.1371/journal.pone.0247267.t001
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Health care trainees’ knowledge on universal precaution guidelines,
training, and occupational exposure status

In this study, 70.5% of the study participants have good knowledge of universal precaution guide-
line, and 42.0% have participated in any training program about infection prevention or universal
precaution. The majority of students (62.7%) have participated in the collection of patients’ blood,
and 88.5% of respondents said that they cleaned their hands after touching or collecting blood or
other body fluids using plain water and soap or alcohol-based hand rubbing. Three hundred
twenty-five (80%) participants said they did wear personal protective equipment during proce-
dures. Two hundred forty-nine study participants (61.2%) wear gloves consistently, whereas one
hundred fifty-eight (38.8%) wear gloves intermittently as personal protective equipment. On the
other hand, about half (42.0%) of the study participants have a history of exposure to any body
fluids, like waste contaminated by body fluids (blood, peritoneal, pericardial, pleural, synovial,
CSF amniotic fluids, and others). Among those exposed to body fluids, 42.69% of them had at
least one exposure (Fig 1), and 76.61% washed the splash of body fluids with alcohol and/or soap.

Among all study subjects, 48.6% said the needle should be recapped or bent after use. Two
hundred twenty-five (55.3%) study subjects have frequently practiced needle recapping, and
33.9% had a history of needle stick injury. The majority of the respondents (57.2%) ever cared
for hepatitis virus-positive patients, and 11.3% had participated in surgical operations. Around
15% of the trainees have received blood donation, and 4.4% have been diagnosed with jaundice
and/or liver diseases.

Fifty-two (12.8%) and one hundred ten participants (27%) had a history of tattooing and
tooth extraction, respectively. From the total participants, 3.4% had multiple sexual partners in
the last year, and 4.4% had a family history of chronic liver diseases, and 48.4% have been vac-
cinated for HBV.

Prevalence of hepatitis B infection among study subjects

According to this study, 11.5% (95%CI: 8.6-14.7) of the respondents found positive for
HBsAg. Among subjects diagnosed with HBsAg, 76.20% are males, and it was not statistically
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Fig 1. Frequency of exposure to body fluids among medical students, eastern Ethiopia, 2018.
https://doi.org/10.1371/journal.pone.0247267.9001
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different from females (P = 0.08), and 55.32% are third-year clinical practitioner students. The
majority of positive cases have poor knowledge of universal precaution guidelines and have
not participated in a training of universal precaution, 53.19%, and 74.47%, respectively. Also,
65.95% of positive cases are among those who do not commonly use gloves as personal protec-
tive equipment. Neither sociodemographic characteristics nor field of study have statistically
significant differences between HBV negative and HBV positive medical students.

Factors associated with HBV infection among health care students

Variable with P-value less than 0.2 in the bivariate analysis, knowledge about personal protec-
tive equipment (PPE), exposure to body fluids, and history of needle stick injury, vaccination
status, history of tooth extraction, family history of chronic liver disease, and history of opera-
tion/surgery, were selected for multivariable analysis model.

In the multivariate binary logistic regression, after controlling for confounders, the odds of
being positive for HBsAg infection is almost three times higher (AOR = 2.58, 95% CI: 1.35-
4.93) among medical students who have poor knowledge of universal precaution guidelines
(Table 2). Health care students who have a history of needle stick injury were almost two
times (AOR = 2.11, 95% CI: 1.07-4.18) more likely to be positive for HBsAg than those who
have no history. Similarly, medical students who have never vaccinated for HBV were two
times (AOR = 2.34, 95% CI: 1.17-4.69) more likely to be positive for HBsAg (Table 2).

Discussion

This study found that the seroprevalence of hepatitis B surface antigen among medical stu-
dents was 11.5%. Knowledge of universal precaution, experiencing needle stick injury, vacci-
nation for HBsAg were determinants of HBV infection among medical students.

The seroprevalence of hepatitis B surface antigen in the current study is lower compared to
a study report from Nigeria (31.5%) [16], whereas it is higher than Saudi Arabia (0.41%) [24].
It is, however, relatively consistent with studies done among health professionals in Uganda
(8.1%) [25], Tanzania (7.0%) [26], and southern Ethiopia (7.3%) [20]. The finding of this study
also goes with the report of articles in which high prevalence (equal to or greater than eight

Table 2. Factors associated with HBsAg positive status among medical students at public health facilities in eastern Ethiopia, 2018 (n = 407).

Variables

Knowledge about UP guideline

Exposure to body fluids ungloved

History of needle stick injury

History of operation/surgery

History of tooth extraction

Family history of chronic liver diseases

Ever vaccinated for HBV

https://doi.org/10.1371/journal.pone.0247267.t1002

Response HBsAg status COR [95%CI] AOR [95%CI] P-value
Positive Negative

yes 25 262 1 1

no 22 98 2.35(1.27 4.37) 2.58[1.35 4.93] 0.004

Yes 26 145 1.84(1.00 3.39) 1.49[0.73 3.04] 0.27

No 21 215 1 1

Yes 23 115 2.20(1.19 4.05) 2.11[1.07 4.18] 0.03

No 24 245 1 1

yes 2 44 0.46 (0.16 1.38) 0.29[0.06 1.33] 0.11

No 45 316 1 1

Yes 17 93 1.63(0.86 3.09) 1.06[0.51 2.21] 0.90

No 30 67 1 1

Yes 2.30(0.72 7.30) 3.15[0.88 11.33] 0.08

No 1 1

Yes 15 182 1 1

No 32 178 2.18 (1.14 4.17) 2.34[1.17 4.69] 0.02
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8%) of hepatitis B infection occurs in countries like North America, South America, Sub-Saha-
ran Africa, and most Asian countries [27-29]. The high seroprevalence could be due to inade-
quate knowledge, attitude, and practice of infection prevention packages. In the current study
setting, the involvement of a large number of facilities, lack of training on the universal precau-
tion guidelines, poor medical waste management system may contribute to the occurrence of
infection.

On the other hand, 48.4% of the study participants have received at least one dose of HBV
vaccine. This finding is higher than a study done in Cameroon (11.4%) [30] but lower than
Northern Tanzania (67.4%) [31], Kenya (80%) [32], Malaysia (95.91%) [33] and Pakistan
(73.42%) [34]. This difference could be due to the unavailability of the HBV vaccine for adults
above 18 years in Ethiopia [35]. However, it is similar to a study conducted in southwestern
Niger (48.5%) [36].

Medical students with poor knowledge of universal precaution guidelines were about three
times more likely to be infected by HBV than their counterparts. Previous studies in Nigerian
universities indicated that medical students who were not aware of medical practice guidelines
were more likely to be predisposed to HBV infection [37] due to occupational hazards like nee-
dlestick injuries [38]. Similarly, a study in Bhatia Medical and Dental College, Mirpur Khasas
showed despite a high level of knowledge regarding Needlestick injury (NSI) and cross-infec-
tion, there is 63% NSI due to low awareness about prevention that mostly occurred during
needle recapping mainly due to lack of clinical skills and experience [39]. Knowledge is essen-
tial for effecting changes in behavior, and the accessibility of this knowledge intends to
improve the recognition of health-related behavior like practicing universal precaution guide-
lines for the prevention of infection. Thus, medical students should be well trained for infec-
tion prevention before employed in the practice/ attachment.

This study indicated a greater than 2-fold higher risk for medical students to acquire HBV
infection if they ever had needle stick injury. This finding is in line with studies in northeast
Ethiopia [17] and Nigeria [37] that showed medical students are at increased risk of HBV
infection due to occupational needle stick injury. Accidental ‘needle prick’ and ‘cut from
sharp’ while recapping needles or detaching needles were the most common type of exposure
identified during medical care or practice [19]. Needle sticks and related injuries often get
unnoticed [40, 41]. Previous studies showed HBV transmissions mainly resulted from non-
compliance with aseptic techniques such as the use of inadequately sterilized needles and med-
ical instruments and the reuse of disposable needles and syringes [42, 43].

Medical students with no vaccination for HBV were two times more likely to be positive for
HBsAg. This finding is similar to a study in Northwest Ethiopia, which indicated medical
trainees are at a very high risk of contracting HBV infection, owing to the low HBV vaccine
uptake rate [15]. A study in Cameroon indicated a high incidence of accidental exposure to
blood, and low HBV vaccination uptake among medical students led to a high occupational
risk of HBV infection [44]. Several other studies also indicated low immunization status
against the hepatitis B virus was associated with a higher chance of hepatitis B virus (HBV)
infection [45]. Ethiopia has a universal vaccination program for HBV among children with
other vaccination panels. When it comes to medical trainees, there is no standard guideline to
enforce educational institutions to provide HBV vaccine in pre-service training even-though
many institutions are trying to administer the vaccine to medical trainees.

Strength and limitation of the study

This study has certain limitations, including insufficient immunoassay logistics supply, which
limited this study to provide data on IgM anti-HBc and HBeAg markers. That affected the
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study in classifying whether infections are acute or chronic and whether the degree of infectiv-
ity correlates with a high level of HBV replication or not. Besides, this research cannot establish
the temporal relation of whether the participants acquired the infection before hired in the
health institutions or after. Despite these limitations, the representativeness can be appreciated
as it has included large scale health facilities and geographic areas.

Conclusions

This study revealed a high prevalence of hepatitis B virus infection among medical students,
mainly due to poor knowledge about universal precaution guidelines, needle stick injury, and
being unvaccinated. Institutions have to provide training on universal precaution guidelines
and safety procedures effectively. We recommend large scale vaccination for health care stu-
dents despite good vaccination coverage compared to previous studies. In general, on training
education occupational and personal protection should be provided to health care students in
this region of Ethiopia.
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