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the Congo
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S U M M A R Y

Background: In low resource settings in sub-Saharan Africa healthcare workers (HCW)
have a high risk of contracting hepatitis B infection. Vaccination of HCWs is to protect
them from acquisition of hepatitis B from patients.
Objective: To evaluate the hepatitis B virus (HBV) serological and vaccination status of
HCWs in the Butembo Antenna in the Eastern Democratic Republic of Congo (DR Congo)
and to investigate the factors influencing hepatitis screening and vaccination.
Methods: A cross-sectional study using a structured questionnaire was carried out from 1st

to 30th April 2021 among consenting HCWs in Butembo (�18 years of age). Data was
analysed using SPSS version 23.
Results: Of 373 participants, 178 (47.7%) had already been screened for HBV. Screening
was more likely for HCWs in a rural or publicly owned facility (P<0.05). A total of 25 (6.7%)
HCWs were fully vaccinated against HBV; the factors associated with full vaccination
were: prior screening for HBV (odds ratio: 9.03 (2.51e38.61), P<0.0001), prior knowledge
of the value of post-exposure prophylaxis (odds ratio 12.9 (2.89e80.44), P¼0.0004), prior
knowledge of hepatitis B vaccine benefits (adjusted odds ratio: 4.54 (1.66e13.05),
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P¼0.002) and prior exposure to hepatitis B infection (adjusted odds ratio: 2.61 (1.08
e6.39), P¼0.039).
Conclusion: Screening and vaccination rates of HCWs for HBV are extremely low, and not
high enough to prevent the spread of this serious illness and its complications. There is a
dire need to increase vaccination rates among HCWs in Eastern DR Congo. The DRC gov-
ernment should issue vaccination against HBV as a recommendation at the national level.

ª 2022 The Authors. Published by Elsevier Ltd
on behalf of The Healthcare Infection Society. This is an open access article

under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction

Low- and middle-income countries account for 96% of the
persons globally living with hepatitis B, yet access to testing
and treatment for the condition is limited in these countries
[1]. The global burden of hepatitis B virus (HBV) is enormous,
with 257 million persons chronically infected, resulting in more
than 880,000 deaths per year worldwide [1,2].

Higher prevalence is encountered in low-income countries,
including those of sub-Saharan Africa where HBV infection is
hyperendemic [3]. In 2015, global coverage with a third dose of
hepatitis B vaccine reached 84%, but there were lower vacci-
nation rates in European, Eastern Mediterranean and African
regions [1,4]. Healthcare workers (HCWs) are considered a
high-risk group for HBV infection due to occupational exposure
to blood-borne pathogens. Worldwide, approximately 2 million
HCWs are infected with HBV through needle stick and other
sharps injuries [4]. Previous studies in Africa found high HBV
infection and exposure rates (roughly 10%) in HCWs in South
Africa and Nigeria [5]. HBV infections in healthcare settings
usually result from both needle stick injuries and failure to
adhere to universal infection prevention precautions. The
evidence available suggests that almost half of HCWs in Africa
are occupationally exposed to body fluids annually [6].

The low uptake of HBV vaccination services among HCWs in
sub-Saharan Africa has been attributed to the cost of the
vaccine and lack of awareness of its availability [7]. This is
coupled with limited evidence of screening and uptake of
hepatitis B vaccination among HCWs, and a knowledge gap on
the factors that may influence HBV screening and completion
of the hepatitis B vaccination schedule [4]. A study carried out
in Uganda found that a quarter of HCWs had never been
screened for HBV and less than four in 10 were not fully vac-
cinated, thus not meeting the Uganda Ministry of Health rec-
ommendation that all HCWs should be screened [7]. However,
in Tanzania it was observed that only one in three HCWs at the
national referral hospital had undergone full HBV vaccination,
despite high levels of awareness and the near complete
acceptance of the vaccine and its importance by HCWs [8].

In the Democratic Republic of the Congo (DRC), health and
education systems have been disrupted by multiple socio-
political instabilities. Although its prevalence of HBV infec-
tion is among the highest in the world [9], the overall risk of
these infections to HCWs is largely unknown [10]. A survey
conducted in Bukavu, a town in South Kivu DRC, revealed that
HCWs had a low level of knowledge about HBV and only 3.8% of
vaccinated HCWs had received the complete vaccination
schedule of three vaccine doses [10].

The Centers for Disease Control and Prevention (CDC) rec-
ommends that high-risk groups such as HCWs should be
screened for and vaccinated with three doses of HBV vaccine
[7,11]. HBV screening and diagnosis are vital for access to
appropriate prevention, care and treatment services [7]. The
DRC had endorsed ‘the call of RABAT’ in 2009 to implement
concrete strategies for the reduction of HBV prevalence [10].
These strategies include the promotion of preventive actions,
such as reduction in mother-to-child HBV transmission and
mandatory vaccination of all HCWs (i.e., medical doctors,
students, nurses, laboratory students and laboratory techni-
cians) [11,12].

Notwithstanding the several recent epidemics of Ebola,
COVID-19 and cholera, there are no published data on the
serological and vaccination status of HBV infection among
HCWs in the Eastern region of the DRC. Therefore, the aim of
this study was to determine the serological and vaccination
status of HCWs in the Butembo Antenna in Eastern DRC against
HBV, and the factors that might influence their screening and
immunization.

Methods

Study design and setting

This was a cross-sectional study conducted in the main
referral hospitals of the Butembo Health Antenna, a network of
hospitals that collaborate and support each other to provide an
integrated healthcare service in the northern part of the North
Kivu province of the Eastern DRC. The Antenna has 17 health
zones served by referral hospitals, which are localized in Beni
and Butembo towns and throughout the Beni and Lubero ter-
ritories. In addition, there are two teaching hospitals: Cliniques
Universitaires du Graben of the Universite Catholique du Gra-
ben and Matanda Hospital, both localated in Butembo Town.
These hospitals were selected because they are the key points
of treatment in the Antenna and receive referrals from all the
health centres within the Butembo Antenna in Eastern DRC.
Because these well-equipped hospitals care for many severely
ill patients, many of their HCWs are at risk of exposure to HBV
and other infectious diseases.

Source and study participants

Data were collected from randomly selected HCWs who
consented to participate to the study and worked in one of 18
pre-selected hospitals in the Butembo Antenna in Eastern DRC.
The number of participants selected from each hospital was
according to the number of HCWs they employed, and staff
availability during the data-collection period. The sample size
was determined using the Kish Leslie formula. Considering the
completion of HBV immunization status of 57.8% from a study
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carried out in Uganda [8] at 95% level of confidence and a
margin of error of 0.05, a minimum sample size of 375 HCWs
was obtained. This was increased to 413, based on the
assumption that a questionnaire non-completion rate could be
as high as 10%.
Data collection and instrument

Data were collected for a period of one month from 1st

April to 30th April 2021. Written informed consent was
obtained from each participant before completing the struc-
tured questionnaire. The study tool was designed as a
multiple-choice questionnaire with ‘Yes’ and ‘No’ answers.
The questionnaire was composed of 20 items based on a
published tool validated by Ssekamatte et al. on Ugandan
HCWs [7], which focused on several key constructs: eight
questions related to socio-demographic characteristics
(location of health facility, sex, age in years, marital status,
HCW cadre, hospital category, years of experience as HCW,
ownership of facility); seven questions related to knowledge
about HBV infection and serological status of the participants;
two questions related to attitude of HCWs regarding HBV
infection and three questions of practices of HCWs regarding
measures to prevent HBV transmission (including
vaccination).
Statistical methods and data analysis

Data were refined and entered into Microsoft Excel and
exported into SPSS version 23 for statistical analysis. Descrip-
tive analyses such as frequencies, proportions, and means
(where appropriate) were performed for HCW socio-
demographic characteristics, and their knowledge, attitudes
and practice regarding HBV. Numeric continuous variables
were compared using Student’s t-test and the unadjusted odds
ratios of categorical variables were compared using Chi-
squared analysis with Yates’ continuity correction. The P-
value for statistical significance was 0.05.
Table I

Socio-demographic characteristics of the study participants

Total Screened

N 373 178 (47.7%)
Age (years) 36.8 (SD 10.7) 38.4 (SD 11.7)
Experience (years) 10.4 (SD 9.5) 10.2 (SD 8.9)
Female sex 200 (53.6%) 98 (49.0%)
Male sex 173 (46.4%) 80 (44.9%)
Married 238 (63.8%) 128 (71.9%)
Unmarried 135 (36.2%) 50 37.0%
Public facility 230 (61.7%) 128 (71.9%)
Private facility 143 (38.3%) 50 (35.0%)
Urban facility 224 (60.1%) 91 (40.6%)
Rural facility 149 (39.9%) 87 (48.9%)
Nurses 216 (57.9%) 99 (55.6%)
Doctors 66 (17.7%) 40 (22.5%)
Non-clinical HCWs 53 (14.2%) 14 (7.9%)
Lab technicians 28 (7.5%) 25 (14.0%)

HCW, healthcare worker; SD, standard deviation.
Ethical considerations

This study was given ethical approval from the ‘Comité
EthiqueduNord-Kivu’ inDRC (001/TEN/CENK/2021). Permission
toaccess health facilitieswasobtained fromthemanagementof
different health facilities and relevant local health authorities
and consentwas obtained fromHCWsbeforeparticipation in the
study.
Results

Socio-demographic characteristics of the participants

The final study population was the 373 (90.3%) of the 413
HCW who were asked to complete the questionnaire. Their
mean age was 36.8 (standard deviation 10.7) years and 200
(53.6%) were female; 178 (47.7%) had been screened for HBV
and 25 (6.7%) were fully vaccinated. Most participants were
nurses, married and worked in an urban publicly owned health
facility (Table I).
Screening and vaccination according to HCWs’ socio-
demographic characteristics

Participants who worked in a rural or public facility or were
laboratory technicians were more likely to be screened for
HBV. HCWs who had been screened were nine times more likely
to be vaccinated than those who had not been screened. The
only other factors identified that significantly increased the
chance of vaccination were working in a rural or public facility
(Table II).
HCW’s knowledge, attitudes and practice

Although most HCWs (94.1%) believed HBV infection could
be controlled in their work environment, HBV screening in their
hospital was only available to 25.7% of them and fewer than
half (43.4%) knew about post-exposure prophylaxis (Table III).
Unscreened Vaccinated Unvaccinated

195 25 (6.7%) 349
36.5 (SD 10.5) 35.8 (SD 9.7) 36.9 (SD 10.8)
10.5 (SD 10.1) 8.8 (SD 6.9) 10.5 (SD 9.17)
102 (51.0%) 17 (8.5%) 183 (91.5)
93 (47.7%) 8 (32.0%) 166 (47.6%)

110 (56.4%) 12 (48.0%) 227 (65.0%)
85 (63.0%) 13 (9.6%) 122 (90.4)

102 (52.3%) 21 (84.0%) 210 (60.2%)
93 (65.0%) 4 (2.8%) 139 (97.2%)

133 (59.4%) 9 (4.0%) 215 (96%)
62 (31.8%) 16 (64.0%) 133 (38.1%)

117 (60.0%) 15 (60.0%) 201 (57.6%)
26 (13.3%) 5 (20.0%) 61 (17.5%)
39 (20.0%) 3 (12.0%) 50 (14.3%)
13 (6.7%) 2 (8.0%) 36 (10.3%)



Table II

Association between screening and vaccination with healthcare
workers’ socio-demographic characteristics

Variable Odds ratio (95% CI) Chi-squared P

Being screened
Public vs private 2.33 (1.48e3.68) 14.31 <0.0001
Laboratory
technician vs
non-clinical HCW

5.36 (1.98e14.80) 12.45 <0.0001

Clinical vs non-
clinical HCW

2.93 (1.47e5.91) 10.27 <0.0001

Rural vs urban
facility

2.05 (1.32e3.20) 10.62 <0.0001

Married vs
unmarried HCW

1.98 (1.26e3.12) 9.02 <0.0001

Male vs female HCW 0.90 (0.58e1.37) 0.18 0.67
Being vaccinated

Screened vs not
screened

9.03 (2.51e38.61) 15.74 <0.0001

Rural vs urban 2.87 (1.16e7.27 5.43 0.02
Public vs private
facility

3.49 (1.10e12.29 4.69 0.03

Married vs
unmarried HCW

0.50 (0.21e1.21 2.21 0.14

Male vs female
HCW

0.52 (0.20e1.32 1.65 0.20

Lab technician vs
non-clinical HCW

0.93 (0.10e7.32) 0.15 0.70

Clinical vs
non-clinical HCW

1.23 (0.33e5.37) 0.00 0.98

CI, confidence interval; HCW, healthcare worker.
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Screening and vaccination status with knowledge,
attitudes, and practice

A positive response to the questions about HBV knowledge
were significantly associated with the likelihood of a HCW
being screened; the strongest association was knowing how
Table III

Distribution of healthcare workers’ knowledge, attitudes, and practice

HCW knowledge, attitudes and practice

Knowledge
HCW knows HBV infection can be transmitted by carriers
HCW knows HBV carries a high risk of morbidity
HCW knows they are at high risk of HBV infection
HCW knows the modes of HBV transmission
HCW knows how to prevent HBV infection
HCW knows about post-exposure prophylaxis
HCW knows the benefits of the hepatitis B vaccine

Attitudes
HCW believes HBV infection can be controlled in their environmen
HCW thinks they should be vaccinated

Practice
HCW knows their department receive patients with confirmed hep
HCW knows he/she has been exposed to hepatitis B infection
HBV screening available in their hospital

HBV, hepatitis B virus; HCW, healthcare worker.
hepatitis B is transmitted and the risk of infection (c2-values
>41). The only attitudes and practices associated with
screening were exposure to HBV at work, and the belief that
vaccination for HCWs should be optional (Table IV). Only
knowing about post-exposure prophylaxis (c2 10.19), the ben-
efits of vaccination (c2 17.03), and exposure to hepatitis at
work (c2 4.61) were significantly associated with vaccination
status (Table IV).

Discussion

In this sample of HCWs working in a region of the DRC with a
high prevalence of HBV infection, screening and vaccination
rates are low. Married HCWs working in a rural or publicly
owned facility were more likely to be both screened and vac-
cinated, and HCWs who had been screened were nine-times
more likely to be vaccinated. HCWs who had been screened
were more knowledgeable about hepatitis than those who
were not screened, and vaccination was significantly more
likely if HCWs were exposed to hepatitis at work, knew about
post-exposure prophylaxis and the benefits of vaccination.

We found that 47.7% of HCWs had been screened for HBV, a
lower screening rate than in Uganda (75.2%) [7] but higher than
in Tanzania, where only 9% of HCWs were aware of their HBV
status [13]. Although the 6.7% HCW vaccination rate we
observed is higher than the 3.8% in HCW in Bukavu in South Kivu
DRC [10], it is extremely low than in many other countries in
Africa. Out of a sample of 348 HCWs in Tanzania, 198 (56.9%)
were fully vaccinated [14], of 286 HCWs in Ethiopia 58.6% were
fully vaccinated [15]. HCWs in Ghana, a provincial hospital in
Kenya and a University Hospital in Ethiopia reported lower
coverages of 53%, 42% and 28%, respectively [16e18].

Screening for HBV infection is the gateway to access for both
prevention and treatment services and is a crucial component of
an effective response to the hepatitis B epidemic [19]. Surpris-
ingly, we found HCWs in rural settings were more likely to be
screenedandvaccinated. InUgandaandChina, urbanHCWswere
more likely to be screened [7,20] possibly because of the greater
availability of screening kits. The low screening and vaccination
rates we observed could be due to the regular disruption of the
Total (N ¼ 373) Screened Vaccinated

296 (79.4%) 162 (54.7%) 24 (8.1%)
231 (61.9%) 140 (60.6%) 19 (8.2%)
310 (83.1%) 171 (55.2%) 24 (7.7%)
302 (81.0%) 169 (56.0%) 24 (7.9%)
298 (79.9%) 158 (53.0%) 22 (7.4%)
162 (43.4%) 97 (59.9%) 19 (11.7%)
187 (50.1%) 108 (57.8%) 23 (12.3%)

t 351 (94.1%) 171 (48.7%) 24 (6.8%)
178 (47.7%) 78 (43.8%) 17 (9.6%)

atitis B 289 (77.5%) 147 (50.9%) 20 (6.9%)
128 (34.3%) 85 (66.4%) 14 (10.9%)
96 (25.7%) 52 (54.2%) 8 (8.3%)



Table IV

Association between screening and vaccination status with knowledge, attitudes and practice of participants

Knowledge, attitudes and practice Odds ratio (95% CI) Chi-squared P

Participants who had been screened
Knowledge
HBV infection can be transmitted by carriers 4.61 (2.45e8.76) 26.89 <0.0001
HBV carries a high risk of morbidity 4.21 (2.61e6.82) 39.03 <0.0001
Know they are at high risk of HBV infection 11.48 (4.58e30.55) 41.05 <0.0001
Know the mode of HBV transmission 8.75 (4.02e19.64) 41.45 <0.0001
Know how to prevent HBV infection 3.10 (1.72e5.65) 15.64 0.0001
Knows about post-exposure prophylaxis 2.40 (1.54e3.73) 16.11 0.0001
Know the benefits of the hepatitis B vaccine 2.27 (1.46e3.51) 14.33 0.0002

Attitudes
Believes hepatitis infection can be controlled in their environment 2.04 (0.76e5.66) 1.71 0.19
Vaccination among HCWs should be mandatory 0.74 (0.48e1.14) 1.79 0.18
Vaccination among HCW should be optional 2.05 (1.28e3.29) 9.35 0.002

Practice
Their department receives patients with confirmed hepatitis B 1.77 (1.04e3.01) 4.54 0.03
Have been exposed to hepatitis B infection 3.23 (2.01e5.19) 26.14 <0.0001
Hepatitis B screening available in their hospital 1.42 (0.87e2.32) 1.82 0.18

Participants who had been vaccinated
Knowledge
HBV infection can be transmitted by carriers 6.71 (0.94e135.31) 3.51 0.06
HBV carries a high risk of morbidity 2.03 (0.74e5.84) 1.66 0.2
Know they are at high risk of HBV infection 5.10 (0.71e103.21) 2.18 0.14
Know the mode of HBV transmission 6.04 (0.85e122.05) 2.95 0.09
Know how to prevent HBV infection 1.91 (0.52e8.27) 0.62 0.43
Know about post-exposure prophylaxis 4.54 (1.66e13.05) 10.19 0.001
Know the benefits of the hepatitis B vaccine 12.90 (2.89e80.44) 17.03 0.0004

Attitudes
Believe hepatitis infection can be controlled in their environment 1.54 (0.20e32.04) 0.00 0.98
Vaccination among HCWs should be mandatory 2.47 (0.97e6.42) 3.59 0.06
Vaccination among HCWs should be optional 0.54 (0.17e1.58) 0.98 0.32

Practice
Their department receives patients with confirmed hepatitis B 1.17 (0.40e3.70) 0.00 0.95
Have been exposed to hepatitis B infection 2.61 (1.08e6.39) 4.61 0.03
Hepatitis B screening available in their hospital 1.39 (0.53e3.56) 0.25 0.61

CI, confidence interval; HBV, hepatitis B virus; HCW, healthcare worker.
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health system in the eastern DRC due to socio-political insta-
bilities (including war) [9]. Despite these issues, we found that
HCWs who knew they were at high risk of HBV infection, under-
stood its mode of transmission, and the benefit of vaccination
were those most likely to have been screened for HBV. However,
it is unclear whether more knowledgeable HCWs sought out
screening, or whether the screening process made them more
knowledgeable. Nevertheless, as other studies of African HCWs
have shown [14,15,21], vaccination against HBV was more likely
in HCWs who were more knowledgeable about the virus and its
dangers. A study carried out in a Nigerian teaching hospital has
shown that the provision of free vaccine increases its uptake by
HCWs to over 90% [22]. This strategy should be encouraged and
promoted by Public Health programmes in lower-resourced and
conflict areas such as the Eastern DRC.

This is the only study of HBV screening and vaccination rates
of HCW in the Eastern DRC since it became a conflict zone 30
years ago. Therefore, it cannot be assumed that our findings
are applicable to all HCWs in the DRC. It is a small study and our
findings may suffer from social desirability bias as HCWs may
have been motivated to report favourable health access and
utilization. This cross-sectional study only provides associa-
tions with HBV screening and vaccination, and the causality of
the factors should not be inferred. In addition to that, knowl-
edge of HCWs was assessed using self-reported questions.

In conclusion, HBV screening level is low and vaccination
level of HCW in the Eastern part of the DR Congo is extremely
low and not high enough to prevent the spread of this serious
illness and its complications. Our data suggest that knowledge
improves HBV screening, which enhances the likelihood of
vaccine uptake. This may be an important factor, in addition to
vaccination, for the prevention of transmission of the disease
to HCWs and their patients. Vaccination against hepatitis B
should be recommended for HCWs in Eastern DRC. The DRC
government should issue vaccination against HBV as a recom-
mendation at the national level.
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