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Abstract  

Background: Healthcare workers (HCWs), are at high risk of blood-borne viral diseases due to exposure to blood and 
other body fluids. The WHO reported approximately 70,000 HBV infections among HCWs globally. However, the 
prevalence of hepatitis B among HCWs in Yemen are needed to address this important health problem. 
 Aim: The study aimed to assess the prevalence of HBV infection among HCWs at Thamar University, Al-Wahdah 
Teaching Hospital (TUWTH) in Dhamar, Yemen.  
Methods: A cross-sectional design conducted at TUWTH among the hospital’s employers in various departments, 
during the period from September to November 2023. Data was collected using a structured questionnaire which 
included participants’ demographic characteristics and the ELISA-based “HBs Ag detection results”. Using SPSS version 
26.0 software, a statistical analysis was performed, and HBs Ag test results and participant characteristics were 
examined for significant associations using Chi-square test.  
Results: A total of 105 HCWs were included in the study, with the majority being nurses with a diploma degree. The 
overall prevalence of HBV infection was 2.9%, with positive HBsAg test results found in employees from surgery, ICU, 
and administration departments.  
Conclusion: Screening for HBV infection should be mandatory for all HCWs, and HBV vaccination can provide 
protection against the virus. Preventive measures are essential to address this important health issue. By implementing 
preventive measures such as screening and vaccination, healthcare facilities can help protect their employees and 
reduce the risk of transmission of blood-borne viral diseases. It is crucial for healthcare workers to prioritize their 
health and safety in order to provide quality care to their patients. 
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1. Introduction 

Hepatitis B virus (HBV), an enveloped virus belonging to 
the Hepadnavirus family, infects the liver, leading to 
hepatocellular necrosis and inflammation [1]. The disease 
can be acute or chronic and is spread by mucosal or 
percutaneous contact with infected blood and other 
bodily fluids [1,2]. In 2019, The World Health 
Organization (WHO) reported that approximately 296 

million individuals were grappling with chronic hepatitis 
B infection, facing the burden of 1.5 million new 
infections annually. Tragically, hepatitis B was 
accountable for an estimated 820,000 deaths in the same 
year, predominantly stemming from the complications of 
cirrhosis and hepatocellular carcinoma, which is primary 
liver cancer [3]. About 650, 000 people die each year from 
chronic hepatitis B, and the majority of patients who 
receive current treatments are unable to completely 
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eradicate the virus, requiring potentially lifelong 
treatment [4].  

HCWs, regularly exposed to blood and other body 
fluids in their duties, face a heightened risk of blood-
borne viral diseases like HBV, hepatitis C virus, and HIV 
[5-7]. Blood carries, the highest HBV titers, with 
transmission risks ranging from 1% to 6% in hepatitis B e 
antigen (HBe Ag) negative cases to 22-31% in HBe Ag 
positive chronic hepatitis B cases [6,7]. Worldwide, 
around two million HCWs are exposed annually, leading 
to approximately 70,000 HBV infections [7]. The global 
burden outlined by the WHO indicates that 37% of HBV 
cases among HCWs result from occupational exposure, 
primarily sharp injuries [2]. Over 90% of these infections 
occur in developing countries [7]. Factors intensifying the 
risk of occupational infections in these countries include 
hospital overcrowding, low HCW-to-patient ratios, 
inadequate safety equipment, the reuse of contaminated 
needles and sharp instruments, and limited awareness of 
the risks associated with exposure to blood and body 
fluids [5].  

The WHO approved the Global Health Sector 
Strategy on Viral Hepatitis 2016–2020 in May 2016 to 
address this issue and priorities occupational health 
measures as a key intervention in the global fight against 
viral hepatitis [8]. More recently, routine hepatitis B 
vaccination for HCWs was included as a crucial 
component of the regional action plan for viral hepatitis 
2016–2021 by the WHO Regional Office for South-East 
Asia in July 2017 [9]. In Yemen, government-backed 
endeavors to control viral hepatitis have seen increased 
commitment, however, the prevalence of hepatitis B 
among HCWs remains unknown, and a preventive 
measures are needed to address this important health 
problem [10]. 

Preventive vaccination, as a component of workplace 
safety protocols has become standard practice in 
numerous nations. However, in many resource-limited 
settings, this approach remains inadequately defined [11, 
12]. The WHO reported that, the vaccination coverage for 
HBV among HCWs in low- and middle-income countries 
(LMIC) is an inadequate 18–39% while it is between 67–
79% in high-income countries. This disparity may be 
caused by the fact that most LMICs lack clear policies for 
HBV infection prevention among HCWs [13-15]. 

Many studies have examined HBV infection among 
HCWs, focusing on epidemiology and intervention 
techniques, in the more than 40 years since the first cases 
of HBV transmission from HCWs to patients were 
documented [16,17]. These studies were reported in non-
endemic countries [10]. Unfortunately, not enough 
information is available about HBV infection in Yemen, 
specifically in the Dhamar Governorate. As a result, the 
mode of transmission and risk factors—particularly for 
healthcare workers—remain unclear. Few studies point to 
horizontal transmission as a major mode of infection, and 
significant risk factors include male sex, age progression, 
blood transfusion, and healthcare occupation [10, 16, 18, 
19].This study uses a participant questionnaire and 
laboratory testing for HBs Ag to determine the prevalence 
of HBV infection among HCWs at TUWTH in Ma’bar, 

Dhamar Governorate, Yemen. 
 

2. Methods 

Study Design and Area  
A cross-sectional study was used to evaluate the 
prevalence of HBV infection among HCWs in Dhamar 
governorate, Yemen. The study was conducted at the 
TUWTH in Ma’bar City, from September to November 
2023. The Al-Wahdah Teaching Hospital is a tertiary care 
hospital that provides medical care to a wide geographic 
areas, both in Ma’bar city as well as the surrounding rural 
villages.  

Study Population and Sampling  
The study population consisted of all hospital employees 
who worked in various departments at TUWTH during 
the study period. These employees included doctors, 
dentists, nurses, lab technicians, pharmacists, cooks, 
security personnel and cleaners. The technique of 
convenience sampling was employed, and those who met 
the criteria needed were invited to take part. those who 
refused to participate and those who were unavailable for 
various reasons, including illness, maternity leave, or 
absence, during the data collection period were excluded. 

Data Collection 
The data were collected by using a structured 
questionnaire including, participant characteristics (age, 
gender, marital status, occupation, degree of education, 
and department of employment). A venipuncture was 
used to obtain 5 milliliters of venous blood from each 
participant’s cubital fossa. After allowing the blood 
sample to clot at room temperature, it was centrifuged for 
ten minutes to separate the serum, which was then kept 
in Eppendorf tubes at -20°C until the test was performed. 
After that, ELISA testing for HBs Ag was done on all 
samples. Any sample’s HBs Ag levels that were less than 1 
s/c (signal per cutoff) were considered as negative, and 
those that were greater than 1 s/c as positive. 

Data Analysis 
Using  Statistical Package for Social Science (SPSS) 
software (version, 26), a statistical analysis was 
performed after the collected data that were entered into 
a computer database. Descriptive statistics, such as 
frequencies and percentage, were generated to define the 
study participants’ characteristics and the seroprevalence 
of hepatitis B viral infection. The HBsAg test results and 
participant characteristics were tested for significant 
associations using Chi-square analysis. The significant 
level was set at P-value of less than 0.05.  

Ethical Consideration  

The approval on the study was obtained from Thamar 
University Medical Ethics Committee (TUMEC-22014). A 
comprehensive overview on the goals and procedures of 
the study were provided to the recruited participants and 
a verbal consent was obtained from all of the participants. 
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Furthermore, the confidentiality of their identity and 
personal data were expressly guaranteed. Additional to, 
rights to withdraw from the study at any time. 

  

3. Results 

A total of 105 HCWs across different departments of the 
hospital were successfully enrolled in this study. A 
majority of the participants were males, married and had 
diploma education level (61%, 72.4% and 54.3% 
respectively). The (20 – 29) years old age group was the 
most represented (n= 53, 50.5%), followed by the age 
group of 30 – 39 years (n=35, 33.3%). Highest 
proportions of participants were nurses, cleaners and lab 
technicians (49.5%, 16.2%, and 14.3% respectively). Most 
participants were working in obstetrics and surgery 
departments (25.7 % and 18.1% respectively) (Table 1). 
 

Table 1: Baseline characteristics of the studied participants 
Variable  Frequency Percentage 
Age   
20 – 29 years 53 50.5 
30 – 39 years 35 33.3 
40 – 49 years 15 14.3 
> 49 years 2 1.9 
Sex   
Male 64 61 
Female 41 39 
Marital status   
Single 29 27.6 
Married 76 72.4 
Working Site   
Administration 2 1.9 
Emergency and ICU 14 13.3 
Internal Medicine Department 8 7.6 
Kitchen 6 5.7 
Laboratory Department 12 11.4 
Obstetrics and Gynecology 
Department 

27 25.7 

Pediatric Department 15 14.3 
Pharmacy 2 1.9 
Surgery Department 19 18.1 
Occupation   
Civil Servant 2 1.9 
Cleaner 17 16.2 
Cook 4 3.8 
Lab Technician 15 14.3 
Nurse 52 49.5 
Pharmacist 2 1.9 
Physician 8 7.6 
Security Worker 5 4.8 
Study Level   
Secondary and below 26 24.8 
Diploma 57 54.3 
Bachelor 15 14.3 
Master 6 5.7 
PhD 1 1 

The prevalence of HBs Ag positivity among study 
population was 2.9% (3/105) (figure 1). A significant 
association between occupation and HBsAg positivity was 
noted, the majority of positive results of HBsAg test were 
observed among nurses (P-value 0.04). In other hand, all 

of participants who had positive HBsAg test results were 
working at surgery, ICU and administration departments 
(equally distributed 33.3% (1/3) in each of them), which 
was statistically significant (P-value 0.04). All of 
participants who had positive HBs Ag test results were 
males, and married, and most of them belonged to the 
30–39 years age group (n=2, 66.7%), and had a bachelor 
degree (n=2, 66.7%), however, there were no statistically 
significant association was found between HBsAg 
positivity and these variables (Table 2). 

 
Figure 1: Prevalence of HBs Ag positivity among studied 

participants 

 

Table 2: Association between HBs Ag test results and the 
participants’ demographic data 

Variable 
HBs Ag  

P  Negative 
n(%) 

Positive 
n(%) 

Age/ years    
20 – 29  53 (52.0) 0 (0.0) 0.33 
30 – 39  33 (32.4) 2 (66.7) 
40 – 49  14 (13.7) 1 (33.3) 
> 49  2 (2.0) 0 (0.0) 
Sex    
Male 61 (59.8) 3 (100) 0.08 
Female 41 (40.2) 0 (0.0) 
Marital Status    
Single 29 (28.4) 0 (0.0) 0.27 
Married 73 (71.6) 3 (100) 
Working Site    
Administration 1 (1.0) 1 (33.3) 0.013 
Emergency and ICU 13 (12.7) 1 (33.3) 
Internal Medicine Department 8 (7.8) 0 (0.0) 
Kitchen 6 (5.9) 0 (0.0) 
Laboratory Department 12 (11.8) 0 (0.0) 
Obs & Gyn Department 27 (26.5) 0 (0.0) 
Pediatric Department 15 (14.7) 0 (0.0) 
Pharmacy 2 (2.0) 0 (0.0) 
Surgery Department 18 (17.6) 1 (33.3) 
Occupation    
Civil Servant 1 (1) 1 (33.3) 0.014 
Cleaner 17 (16.7) 0 (0.0) 
Cook 4 (3.9) 0 (0.0) 
Lab Technician 15 (14.7) 0 (0.0) 
Nurse 50 (49.0) 2 (66.7) 
Pharmacist 2 (2.0) 0 (0.0) 
Physician 8 (7.8) 0 (0.0) 
Security Worker 5 (4.9) 0 (0.0) 
Study Level    
Secondary and below 26 (25.5) 0 (0.0) 0.12 
Diploma 56 (54.9) 1 (33.3) 
Bachelor 13 (12.7) 2 (66.7) 
Master 6 (5.9) 0 (0.0) 
PhD 1 (1.0) 0 (0.0) 
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4. Discussion 

This study was conducted in Al-Wahdah Teaching 
Hospital which is a tertiary care hospital that makes all 
HCWs at a greater risk of various blood-borne infections 
including hepatitis B. The importance of this study 
referred to the fact that HBV is one of the major 
occupational infectious diseases in the medical staff [20], 
and the paucity of studies on epidemiology of HBV 
infection both in general and at risk population in Yemen. 
In this study the overall prevalence of HBV infection 

was 2.9%. This is consistent with that reported in similar 
previous studies in Yemen and Rwanda (2.8%, and 2.9%, 
respectively) [10, 21], but higher than that reported in 
previous Nigerian, and Indian studies (1.1%, and 1%, 
respectively) [22, 23]. In contrast to our findings, a higher 
prevalence rate were reported in previous related studies 
conducted in Tanzania (7%) and in Mozambique (5.1%) 
[11, 24]. 
The study found a higher rate of positive HBs Ag among 

older participants than in younger ones. There are several 
possible explanations for this, one explanation for the 
rising incidence of Hepatitis B with age could be that 
there is a relatively constant lifetime risk of exposure. We 
cannot completely rule out the possibility that, over time, 
greater awareness and preventative measures, such as the 
use of safety needles and glove wear, have altered the risk 
of transmission. However, the conclusion that extended 
work exposure in healthcare settings raises the chance of 
contracting HBV infection is in line with previous studies 
[25, 26].  
All of the positive HBsAg test results were detected 

among males participants, This finding was consistent 
with studies done in Ethiopia [27], and Bule Hora Wereda 
[28]. Variations in different exposure factors may account 
for this, males are more likely than females to be exposed 
to outdoor conditions that raise the possibility of 
contracting hepatitis B. 
In our study, among HBsAg positive participants, the 

majority were nurses, this may be linked to frequent 
exposure to bodily fluids and other occupational risks 
during their work, however a larger sample size is needed 
to adequately study this risk factor. These results were 
consistent with previous related study conducted in 
Uganda, which reported a higher prevalence rate of HBV 
infection among nurses compared to other professionals 
[25]. Furthermore, it was in line with previous Moroccan 
study, who documented a higher prevalence rate among 
nursing auxiliaries, nurses, and physicians [29]. However, 
a different findings were reported in many previous 
studies, where the prevalence of HBV infection was 
highest among laboratory technicians [30, 31]. 

 

5. Conclusion  

Based on the relatively higher prevalence of HBsAg 
among HCWs; test for screening HBV infection should be 
performed in primary evaluation before giving 
permission to every HCW to be enrolled in hospital and 

health centers. HBV vaccination showed good coverage 
protective rate against HBV, therefore, it should be 
compulsory to all HCWs. Needle stick and/or sharp object 
injuries are important risk factors for HBV infection, 
therefore, HCWs should enrolled in periodic training 
programs to fill the skill gap, and to be enforced to apply 
universal precaution during health providing procedures. 
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