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Abstract  

Background: Hepatitis B virus vaccine remains a strategic intervention to combat the spread of Hepatitis B  

infection. However, the status of uptake is not well documented among healthcare workers in various levels of health 

facilities in Zanzibar. The study was conducted to assess the uptake of the Hepatitis B vaccine and associated factors 

among healthcare workers in district hospitals in Pemba, Zanzibar by using the health belief model. 

Methods: A Hospital-based cross-sectional analytic study design was conducted among healthcare workers in service 

in district hospitals of Micheweni, Wete, and Chakechake in Pemba, Zanzibar from December 2021 to July 2022. 

Considering proportional sampling, participants were randomly selected from each facility according to a calculated 

total sample size of 210. An interviewer-administered questionnaire was used to collect data. The descriptive analysis 

was performed where bivariable and multivariable analyses were conducted via modified Poisson regression in 

STATA version 17.  

Results: Among 210 healthcare workers enrolled, 58 % had ever received the hepatitis B vaccine. Gender and 

perceived susceptibility were associated with the uptake of the vaccine. Being a woman healthcare worker had a 57 

% higher prevalence of receiving hepatitis B vaccine compared to men in District Hospital (APR =1.57, 95% CI 

=1.21-2.024). Healthcare workers with high perceived susceptibility had a higher prevalence of HBV vaccine uptake 

(APR =1.56, 95% CI = 1.10 -2.32)  

Conclusion: The uptake of the Hepatitis B vaccine among healthcare workers in the district hospitals of Micheweni, 

Wete, and Chakechake in Pemba, Zanzibar is below WHO’s target of 90% coverage. Therefore, health education 

should be provided to increase perceived susceptibility among HCWs. Health facility management should prepare 

special campaigns to influence men healthcare workers to uptake the HBV vaccine. Further studies should be 

conducted to assess implementation fidelity of HBV vaccine and address factors associated with full vaccination   

among healthcare workers in district hospitals in Pemba Zanzibar 
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Introduction  

Hepatitis B is a remarkable global public health topic 
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 that can cause a significant life threat (liver cancer, 

cirrhosis, and other chronic diseases) (1;2). 

Worldwide, 296 million people are living with 

hepatitis B, and 1.1 million deaths are reported 

annually (3). Second to the WHO Western Pacific 

Region, the WHO African Region carries one of the 

highest burden of infection, with  81 million people 

chronically infected (4). The estimated prevalence of 

Hepatitis B Virus (HBV) among Healthcare Workers 

(HCWs) in East Africa ranges between 4.5% and 7% 

(5–9). Even though the magnitude of HBV among 

HCWs is not well documented in Zanzibar, the 

approximate magnitude of HBV positivity for its 

general population in Zanzibar ranges from 1.3% to 

6% (10;11). In this epidemiological context, the 

estimated considerable prevalence could increase the 

risk of exposure and infection of healthcare workers 

operating in this setting (1). 

 

The Hepatitis B vaccine has been proven as an 

evidence-based intervention and is a key strategy to 

combat the spread of Hepatitis B infection (12), 

aiming at the lifetime protection of individuals after 

completion of the required three doses (13). In the East 

Africa region, some countries are committed to 

offering free HBV vaccines to healthcare workers in 

service in government health facilities to ensure 

accessibility; notwithstanding these measures in place, 

a low vaccine uptake among healthcare workers was 

observed (5;14). The HBV vaccination rate is 48% in 

Kenya (6), and 57.8% in Uganda (5), and 54.6 -67% 

in Tanzania (14). The low uptake of the HBV vaccine 

might cause a significant impact such as increased 

infection of HBV and its sequelae (morbidity and 

mortality), an economic burden in the health sector 

due to the extensive use of government resources for 

treatment, and, at the individual level, it might cause a 

catastrophic health expenditure (15;16). The previous 

studies conducted in this region documented reasons 

for low uptake of the HBV vaccine which include, but 

are not limited to, the cost of the vaccine, awareness, 

attitude, knowledge, availability, accessibility, 

absence of guidelines and policy (5;14;17). 

 

The Zanzibar Revolutionary Government, through the 

Ministry of Health, has recognized the importance of 

the hepatitis B vaccine for healthcare workers and 

takes it as an Infection Prevention and control (IPC) 

measure in healthcare settings. The initial plan was to 

provide a free hepatitis B vaccine to frontline 

healthcare workers (10), and since 2018, the hepatitis 

B vaccine has been recognized as a necessary measure 

for healthcare workers in Zanzibar's health system 

(18). HBV vaccine is currently provided for free to 

healthcare workers via government sources and 

payable for travelers via Port Health Unit. Moreover, 

Healthcare workers can also find and pay for HBV 

vaccine from private sources or port health unity when 

the HBV vaccine is not available at the Health 

facilities. However, the status of uptake of HBV 

vaccine among healthcare workers in service in district 

hospitals in Pemba (Zanzibar) is not well documented. 

The previous studies conducted in tertiary hospitals in 

Tanzania have not included Zanzibar to assess the 

uptake of the HBV vaccine. Additionally, these studies 

did not provide data related to the health belief model 

(HBM), which is important to fully understand factors 

associated with uptake (14;19). To fill these gaps, the 

present study aims to assess the hepatitis B vaccine 

uptake and its associated factors among HCWs in 

district-level hospitals in Pemba Island, Zanzibar, to 

provide detailed information about how HCWs 

perceive the intervention and predict measures to plan 

behavior change interventions related to HBV vaccine 

uptake. Data will provide a basis for implementation 

research to ensure vaccination for healthcare workers 

from the perspective of the health belief model (HBM) 

(20). 

Materials and Methods  

Study design:  

This was a hospital-based cross-sectional analytic 

study.  

Study Area  

This study was carried out in the three district hospitals 

in Pemba Zanzibar (Chake-Chake, Wete, and 

Micheweni), that are owned by the government and 

operated under the Ministry of Health of Zanzibar.  

 

The Chake-Chake district hospital was the only district 

hospital located in the Kusini Pemba region (Mkoani 

district has no district hospital) while the other two 

district hospitals are located in the Kaskazini Pemba 

region. These district hospitals receive referral cases 

from first and second-line primary healthcare Units 

(PHCU and PHCU plus) and from the Primary 
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Healthcare Centre (PHCC) which is referred to as a 

cottage hospital.  

Study population  

The study population consisted of healthcare workers 

in district hospitals of Pemba-Zanzibar.  

Sample size 

The sample size was determined using a single 

population approach with a 95% confidence level and 

a 5% precision. The initial sample size was calculated 

using the following assumptions: setting a 5% margin 

of error (d) and a 95% confidence level (alpha=0.05) 

and using the proportion of HCWs immunized against 

HBV in a previous study conducted by Aroan et al. 

2017 in National Hospital, Tanzania, which was 

33.6% (14). The total sample size was then calculated 

by using the following formula: 

𝑛 =
𝒁𝟐 𝒙 𝒑(𝟏𝟎𝟎−𝒑)

d2
               

whereby:   

n= desired minimum sample size, 

z = value of Standard Normal deviate, =1.96 at 95% 

confidence 

p = proportion of healthcare workers who received at 

least one dose of HBV vaccine =33.6% (Aroan et al. 

2017)  

d = marginal error = 5%. 

The estimated sample was adjusted for a non-response 

rate of 5.9% in a previous study conducted in Uganda 

(5). The District hospitals in Pemba have a total of 490 

healthcare workers, the following formula for a 

population of less than 10,000 was applied  

 

 𝑛𝑓 =
n

(𝑛)

𝑁
+1

                

Where nf = desired sample size for a population less 

than 10,000 

n = calculated sample size for a population greater than 

10,000 

N= total number of populations at a study site  

The final estimated sample was 210. 

Sampling  

All three district hospitals located at Pemba Island 

namely Micheweni, Wete, and Chakechake were 

selected purposively. The total number of respondents 

in each hospital was determined based on proportion 

to their size using a proportionate sampling formula 

(nj=(Nj/N)*n). Where nj=number of participants 

required in a respective health facility, Nj=total 

number of healthcare workers (study population) in 

respective health facility N=Total number of 

healthcare workers in the study area (N=490) and n= 

calculated sample size (n=210). Therefore, required 

participants in each hospital were 70 in Chakechake, 

43 in Micheweni, and 97 in Wete Hospital. Finally, 

simple random selection was used to choose 

participants from each facility, whereby a sampling 

frame was obtained from the relevant hospital 

management.  

Data collection instruments  

The study used an interviewer-administered 

questionnaire with close-ended questions to collect 

data from HCWs on Hepatitis B vaccine uptake and 

associated factors among healthcare workers. To 

answer the study objectives and to explore factors 

associated with uptake of HBV vaccine among 

healthcare workers in Pemba, a questionnaire was 

prepared through consultation of the co-investigators 

of the study with experience in the field and by 

reviewing literature related to the topic (6;14;21–25). 

The questionnaire included structured questions which 

were organized into four main themes: (a) the 

background, which included socio-demographic 

variables; (b) Vaccination history; self-reported 

vaccination history; (c) Health belief model (HBM). In 

this last section, a 5-point Likert-scale response 

measure was used to measure among respondents the 

perceived susceptibility (two questions), perceived 

severity (four questions), perceived benefits (four 

questions), perceived barriers (four questions), self-

efficacy (three questions) and cue to action (three 

questions). The psychometric scale questions were 

adopted and modified from previous studies (26–30). 

The questionnaire was pre-tested for quality purposes 

among Healthcare workers (5% of study participants) 

at Vitongoji Hospital and minor corrections were 

made before actual data collection. Data from the pre-

test was not included in the study. The data collection 

tool was prepared in English and then translated into 

Kiswahili which is the mother tongue of respondents 

in Pemba, Zanzibar. Interviewer-administered 

questionnaire was installed in the Kobo toolbox app to 

allow data collection using a smartphone. 

Study Variables  

In this study, the outcome variable (Hepatitis B 

vaccine uptake) was measured by self-reported 

vaccination history because the hospitals had no HBV 
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vaccine-specific records, and tracking of vaccination 

cards was not feasible during data collection. The 

respondents were asked if they ever received the HBV 

vaccine, and dichotomous responses (yes, no) were 

used to measure the outcome variable. The response 

“yes” was considered when healthcare workers had 

ever received any number of HBV vaccine. The 

independent variables were age, sex, education level, 

working experience, cadre/profession, knowledge, 

attitude, perceived susceptibility, perceived severity, 

perceived benefit, perceived barriers, cue to action, 

and self-efficacy   

Data analysis 

The data analysis was conducted via the statistical 

software STATA version 17. The internal reliability of 

the items was checked for all six HBM components. 

The Cronbach’s alpha coefficient values were 0.73 in 

perceived susceptibility, 0.72 for perceived severity, 

0.78 for perceived benefits, 0.52 for perceived 

barriers, 0.89 for self-efficacy, and 0.60 for the cue to 

action. Cronbach’s alpha coefficient of 0.6 was 

considered significant.  

 

The responses to each question of the HBM 

components were categorized between 1 and 5, where 

1 corresponds to strongly disagree and 5 to strongly 

agree. The maximum scores were 10 for susceptibility 

and 20 for perceived severity, perceived benefits, and 

perceived barriers. The maximum scores were 15 for 

self-efficacy and cue to action. A participant was 

considered as having “high perceived susceptibility” if 

he/she answered questions and got a score of 80% and 

above, while he/she was considered as having “low 

perceived susceptibility” if he/she scored below 80% 

(31;32). The same procedure was repeated for other 

HBM components.   

In descriptive analysis, the categorical variables, such 

as sex, were reported using frequencies and 

percentages. A histogram was used to verify the 

normality of the continuous data. A mean and standard 

deviation were presented for data that had a normal 

distribution like age. In the bivariable analysis, 

modified Poisson regression was used to determine the 

relationship between each independent variable and 

the study outcome. The incidence risk rate (IRR) 

results were presented and interpreted as crude 

prevalence ratio (CPR). All variables with a p-value of 

less than 0.25 in the bivariable analysis stage were 

chosen for the multivariable analysis to identify 

variables linked to hepatitis B vaccine uptake and to 

control for all confounding factors. Associations were 

expressed as adjusted prevalence ratio (APR), for 95% 

confidence intervals (CI) and were considered 

significant if p < 0.05. A multi-collinearity check was 

carried out using variance inflation factor (VIF) before 

multivariable analysis. However, no collinearity was 

observed since all variables had VIF values less than 

5.  

Results  

Social-demographics characteristics of study 

participants (n=210) 

A total of 210 eligible healthcare workers consented 

and enrolled in the study. The mean age (SD) of 

respondents was 36.8 (±11) years. The majority of 

respondents belonged to the age group of 20-29 years. 

The majority of respondents were female 124 (59.0%). 

More than half of 143 (68.1%) study participants had 

a diploma education or above. Detailed information on 

the social-demographic characteristics of study 

participants is presented in Table 1. 
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Table 1: Social-demographic Characteristics of Study Participants (N=210) 

Variable  Frequency (n) Percentage (%) 

Age Category    

     20-29 74 35.2 

     30-39 60 28.6 

     40-49 36 17.1 

      ≥50 40 19.1 

Mean age (Sd) = 36.8 (11.1) years   

Sex   

     Male 86 41.0 

     Female 124 59.0 

Education level   

     Secondary  67 31.9 

     Diploma   108 51.4 

     Degree and above 35 16.7 

Cadre   

     Medical doctors/clinical officers   43 20.5 

     Nurse 75 35.7 

     Health orderly/cleaner 67 31.9 

      Others* 25 11.9 

Department   

     Surgical/obs* 66 31.4 

     Medical  36 17.1 

     Laboratory technician  19 9.1 

     OPD 75 35.7 

     Supportive services 14 6.7 

Working experience   

     1-5years 106 50.5 

     6-10years 15 7.1 

      >10years 89 42.4 

Surgical/obs* means a surgical department, obstetrics and gynecology departments 

Others* means Laboratory tech and Health officer  

  

Uptake of hepatitis B vaccine among healthcare 

workers  

When analyzing vaccine uptake among respondents, 

122/210 (58%) had ever received at least one dose of 

hepatitis B vaccine. Among participants, 66/210(31%) 

were full vaccinated, 57/210(27%) were partially 

vaccinated and 88/210(42%) of respondents were 

unvaccinated. 

Health Belief Factors (n=210)  

The health belief model (HBM) was used to assess 

health belief factors associated with the uptake of the  

Hepatitis B vaccine. Regarding perceived 

susceptibility, out of 210 respondents, 162 (77.1%) 

perceived that they were at a high risk of contracting 

HBV infection. Concerning perceived severity, 111 

(52.8%) of respondents perceived high severity caused 

by HBV infection (Table 2). 
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Table 2: Participants’ responses regarding Health belief components (N=210) 

Variable Frequency (n) Percentage (%) 

Perceived susceptibility   

Low 48 22.9 

High 162 77.1 

Perceived severity   

Low 99 47.2 

High 111 52.8 

Perceived benefit   

Low 80 38.0 

High 130 62.0 

Perceived barrier   

Low 203 96.7 

High 7 3.3 

Self-efficacy   

Low 22 10.5 

High 188 89.5 

Cue to action   

Low 183 87.1 

High 27 12.9 

 

Factors associated with HBV vaccine uptake 

among healthcare workers  

According to bivariable analysis, socio-demographic 

factors were initially associated with vaccine uptake. 

Specifically, female gender (CPR=1.42, 95% CI= 

1.10-1.84) and educational level. Having a diploma 

was associated with increased uptake (CPR 1.59; 95% 

CI=1.15-2.19), that increased for having a high degree 

or above (CPR=1.84, 95% CI=1.30-2.62). Being a 

health cleaner was associated with a decreased HBV 

vaccination rate (CPR= 0.56, 95% CI= 0.40-0.79). 

Additionally, two health belief factors (perceived 

susceptibility and self-efficacy) were significantly 

associated with uptake of the HBV vaccine, and 

participants with a high perceived susceptibility had a 

96% (CPR =1.96, 95% CI = 1.29-2.98) higher 

prevalence of reporting HBV vaccination compared to 

those with low perceived susceptibility. Higher self-

efficacy was associated with the uptake of the HBV 

vaccine (CPR =1.92, 95% CI = 1.03-3.59) compared 

to those with low self-efficacy (Table 3) 
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Table 3: Factors associated with uptake of Hepatitis B vaccine among Healthcare Workers in District Hospitals 

Pemba, Zanzibar (N=210) 

Variable CPR*(95 %CI) P-value Variable CPR*(95 %CI) 

Age Category    Perceived susceptibility    

   20-29 1      Low 1 

   30-39 1.06(0.79-1.41) 0.705    High    1.96(1.29-2.97) 

   40-49 0.88(0.60-1.29) 0.517 Perceived severity    

   ≥50 1.15(0.85-1.55) 0.38    Low    1 

Sex       High 1.12(0.89-1.42 

   Male 1   Perceived benefit    

   Female 1.42(1.10-1.84) 0.008*    Low 1 

Education level       High  1.17(0.91-1.50) 

   Secondary  1   Perceived barrier    

   Diploma 1.59(1.15-2.19) 0.005*    Low 1  

   Degree and above 1.84(1.30-2.62) 0.001*    High  0.48(0.15-1.57) 

Cadre    Self-efficacy    

   Nurse 0.89(0.69-1.14) 0.355    Low 1 

   Health orderly/cleaner 0.56(0.40-0.79) 0.001*    High  1.92(1.03-3.59) 

   Others 0.89(0.63-1.26) 0.503 Cue to action    

   Medical doctor/ clinician  1     Low  1 

Working experience     High 1.02(0.73-1.43) 

   1-5years 1    

   6-10years 1.16(0.78-1.72) 0.465   

       >10years 0.99(0.78-1.27) 0.973   

Attitude     

  Negative attitude 0.87(0.49-1.55) 0.631   

   Positive attitude 1    

Knowledge      

   Good knowledge  3.50(1.24-9.85) 0.018*   

   Moderate knowledge 3.46(1.16-10.34) 0.026*   

   Poor knowledge  1     

 CPR*crude Prevalence Ratio 
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Multivariable Modified Poisson regression confirmed 

the association of gender with vaccine uptake, with 

women being more prone to get the vaccine. Women 

healthcare workers had 57% (APR =1.57, 95% CI 

=1.21-2.024) higher prevalence of HBV vaccine 

uptake compared to men. Additionally, healthcare 

workers who perceived high susceptibility had a 56 % 

(APR =1.56, 95% CI = 1.10 -2.32) higher prevalence 

of HBV vaccine uptake compared to participants with 

low perceived susceptibility (Table 4) 

 

Table 4: Factors associated with HBV vaccine uptake among healthcare workers in District hospitals Pemba, 

Zanzibar: multivariable analysis (N=210) 

 

Characteristics n Uptake of HBV 

vaccine (n =Ever 

received) (%) 

APR (95% CI) P-value 

Sex     

    Male 86 40(46.5%) 1  

    Female 124 82(66.1%) 1.57(1.21-2.024) ≤ 0.001* 

Education level     

    Secondary 67 27(40.3%) 1  

    Diploma 108 69(63.9%) 1.66(0.69-4.02) 0.260 

    Degree and above 35 26(74.3%) 2.0(0.81-4.96) 0.132 

Knowledge     

    Poor  17 3(17.7%) 1  

    Moderate  18 11(61.1%) 2.26(0.75-6.83) 0.147 

    Good  175 108(61.7%) 2.41(0.79-7.41) 0.124 

Perceived susceptibility     

    Low 48 16(33.3%) 1  

    High 162 106(65.4%) 1.56(1.10 -2.32) 0.026* 

Perceived benefit     

    High 130 80(61.5%) 1.06(0.84-1.33) 0.635 

    Low 80 42(52.5%) 1  

Perceived barrier     

    Low 203 120(59.1%) 1  

    High 7 2(28.6%) 0.47(0.16-1.34) 0.157 

Self-efficacy     

    low 22 7 (31.8%)              1  

    High  188 115(61.2%) 1.13(0.58-2.18) 0.727 

 

Discussion 

The present study revealed that 58% of participants 

had ever received the hepatitis B vaccine in three 

district hospitals in Pemba Zanzibar, Tanzania. This 

finding is comparable to findings from the previous 

study conducted in tertiary hospitals in Kenya, 

Uganda, and Tanzania in which HBV vaccination 

ranged between 48% and 57.8% (5,6,33). The 

prevalence of HBV vaccination among healthcare 

workers is higher compared to previous studies done 

in Nigeria (14.2%) (22), Ethiopia (44.2%) (24), Sudan 

(37.7%) (34) and Somalia (24.1%) (35). The observed 

difference could be explained by the existence of new 

policy guidelines for occupational health and safety 
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for HCWs and the availability of Zanzibar Integrated 

IPC guidelines in district hospitals in Pemba, which 

recommended free vaccination of pre-service and in-

service workers against vaccine-preventable diseases, 

including HBV and protection of frontline healthcare 

workers. On the other hand, our study results revealed 

a low uptake of the Hepatitis vaccine compared to 

many studies conducted in Europe and Asia 

(21;36;37). It can be suggested that the limited access 

to the hepatitis B vaccine in the Zanzibar context could 

be a possible reason for the observed low uptake and 

may be due to resource scarcity and unavailability of 

free vaccines in health facilities. Our study did not 

assess the availability of vaccines in health facilities, 

and this could be considered a limit, that should be 

addressed in further investigations. Although, the 

HBV vaccination rate among HCWs in District 

hospitals in Pemba is greater than the combined rate of 

African nations, it is still much below the 

recommended level of 90%. This implies that effort is 

required to increase access to vaccines and to put in 

place promotion mechanisms for immunization. 

 

When analysing data according to gender, women 

HCWs had a higher prevalence ratio of being 

vaccinated against hepatitis B compared to men (APR 

=1.57, 95% CI =1.21-2.024). The possible explanation 

for this could be due to high exposure to HBV testing 

services offered during pregnancy as a part of PMTCT 

(38). Gestational screening can help women 

understand their status and is an occasion to sensitize 

women towards HBV vaccine uptake. An increased 

uptake among women healthcare workers was also 

observed in other settings, including studies conducted 

in Pakistan and Uganda (37;39). In contrast, no 

difference in uptake according to gender was observed 

in studies conducted in Nigeria, Sudani, and Kenya 

(6;22;34). Our findings indicate that health facility 

management should take the appropriate steps to 

protect men healthcare workers.  

 

Study results revealed that perceived susceptibility 

influenced the uptake of the HBV vaccine among 

HCWs. Comparable results were observed in studies 

conducted in Pakistan (26) and Iran (27). In contrast, 

the negative association between perceived 

susceptibility and HBV uptake was reported by 

Mariam, 2020 and Nankya-Mutyoba et al. 2019 in 

studies conducted in Ethiopia (24) and Uganda (28) 

respectively. Other study conducted in Vietnam 

revealed no association between perceived 

susceptibility and vaccine uptake (30). The possible 

reason for this difference could be due to diversity in 

the study population and measures used to categorize 

risk perception and other health belief factors.  

Strength and Limitation 

According to our knowledge, this study is the first to 

provide data on the current status of HBV vaccine 

uptake and associated factors among healthcare 

workers in district hospitals in Pemba, Zanzibar. 

Vaccine uptake was self-reported and did not include 

an antigen test to confirm the vaccination status, due 

to budget limitations. This could have led to social-

desirable responses and consequent bias, which was 

mitigated by ensuring privacy and confidentiality as 

well as providing consent forms to participants to 

ensure their willingness to give truthful information.  

Conclusion and recommendation 

This study revealed that among healthcare workers in 

the district hospitals of Micheweni, Wete and 

Chakechake in Pemba, Zanzibar Pemba (Zanzibar) the 

uptake of the Hepatitis B vaccine is lower (58%) 

compared to national and WHO targets (90%).  

Gender is associated with uptake, with women having 

a higher prevalence of HBV vaccine uptake compared 

to men. Perceived susceptibility is a motivator of HBV 

vaccine uptake. Therefore, findings of this study 

recommend that health facility management should 

continuously provide health education that aims to 

create attention to HCWs to allow them to better 

understand their susceptibility. Specifically, health 

education and promotion materials should be focused 

on delivering HBV risk messages. Further study is 

warranted to assess the implementation fidelity of the 

HBV vaccine and address factors associated with full 

vaccination among healthcare workers in district 

hospitals in Pemba Zanzibar. 
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