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Abstract

Background: Despite WHO estimates of two million healthcare workers
(HCWs) who are exposed to hepatitis B virus (HBV) yearly, uptake of the
hepatitis B vaccine among HCWs in Cameroon is low. Objective: Our study
aimed at testing the effectiveness of a behaviour change communication
(BCC) intervention in improving vaccination uptake among HCWs in Fako
Division. Methods: We carried out a clustered randomized controlled trial
involving HCWs in 12 study hospitals and 12 control hospitals. Baseline
vaccination uptake was established for both groups and a 6month BCC inter-
vention applied to the study group. After 6months, uptake was again meas-
ured for both groups. We performed the adjusted chi-square tests to compare
between groups and within groups from baseline to end of study. Results:
Greater than 1 dose vaccination uptake increased from 25.66% to 34.72%(p
value, 0.02) in the control group and from 35.27% to 75.89% (p value, <0.001)
in the study group, meanwhile > 3 dose uptake increased from 8.68% to
27.92% (p value, <0.001) in the control group and from 17.86% to 65.63% (p
value, <0.001) in the study group. The change in the intervention group was
significantly higher than that in the control (p value, <0.001). Posters and
brochures reached 93.8% of participants while 35.9% said they got vaccinated
because of the work station visits. Conclusion: BCC is effective in increasing
hepatitis B vaccination uptake among HCWs. Public health officials should
utilize wide-reaching as well as more interactive channels of BCC to improve
vaccination among HCWs.
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1. Introduction

In 2015, WHO projected that about 257million people with chronic hepatitis B
were alive with a global annual mortality attributable to hepatitis B virus (HBV)
infection of about 887,000 deaths [1]. Sub-Saharan Africa has a particularly high
HBV infection prevalence and according to different studies, values range be-
tween 7% - 26% in different countries [2] [3]. Since HBV infection is communi-
cable from person to person through blood and other body fluids, health care
workers (HCWs) are particularly at high risk of HBV infection through occupa-
tional exposure [4] [5]. WHO estimates that about two million HCWs are ex-
posed each year and sub-Saharan Africa and other low-income countries ac-
count for about 90% of the infections resulting from these exposures [6]. Percu-
taneous occupational exposure has been reported to be responsible for 40% -
65% of HBV infections in healthcare workers in developing countries compared
to less than 10% in developed countries due mostly to proper immunization and
postexposure prophylaxis [7]. Despite the availability of a potent vaccine against
Hepatitis B since 1982, uptake among adults remains very low in developing na-
tions [8] [9]. Unvaccinated individuals have a 6% to 30% chance of getting in-
fected with HBV once exposed to blood and body secretions of infected persons
[10]. According to WHO, among HCWs, HBV vaccination uptake in low and
middle income countries is only 18% - 39% against 67% - 79% in high income
countries [11]. In Cameroon, few studies have investigated the epidemiology of
HBYV in HCWs. Previous studies have shown a hepatitis B uptake of only 24.5%
among surgical residents [12], 18% among medical students in clinical years
[13], and 19% in general HCWs [14]. We had earlier reported a hepatitis B vac-
cine uptake of only 27.4% among HCWs in Fako Division, Cameroon irrespec-
tive of the number of doses with only 12.9% having received complete vaccina-
tion of at least 3 doses [15].

Many scholars have not given interest to assessing knowledge and perceptions
among HCWs concerning HBV and the vaccine, and a some of these studies
done show a good knowledge that is usually contrasted with poor preventive
practices against infection however [16] [17]. Improving the uptake of hepatitis
B vaccine among health care workers is for a dual purpose of protecting the
HCWs and to reduce the risk of infecting patients under their care and given the
contrast in knowledge and vaccine uptake, traditional educational methods may
not be sufficient.

Education for health workers has been done to improve the uptake of flu vac-

cines both for themselves as health workers and for their patients [18]. Tradi-
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tional educational methods, however, have had mixed reports with some studies
reporting a significant impact in increasing vaccination knowledge among
HCWs [19], but other studies report no significant impact on vaccination uptake
[20]. Active or participatory methods rather than passive methods of education
have been shown to be more effective in changing health outcomes [18]. Health
education approaches like behavior change communication (BCC) are said to
help people make intelligent choices about their health and the quality of life of
their community [21]. Behaviour Change Communication has been defined as
an interactive process of intervention with individuals, groups, or communities
to develop communication strategies to promote positive health behaviours
which are appropriate to the current social conditions and thereby help the soci-
ety to solve their pressing health problems [22]. Researchers working on BCC
have reported prolonged behaviour change in different aspects of healthcare, like
maternal-child health, nutrition, sexually transmitted diseases, and others [23]
[24] [25].

The impact of BCC on hepatitis B vaccine uptake among HCWs has not been
assessed by any study to the best of our knowledge. We carried out a baseline
survey to measure the hepatitis B vaccination uptake and its determinants in Fako
division (15) with the aim of using the findings to develop our BCC intervention.
The aim of this study was to design a context specific BCC intervention and to test

its impact on hepatitis B vaccine uptake among HCWs in Fako Division.

2. Methods
2.1. Study Design and Setting

We carried out a cluster randomized controlled trial involving selected hospitals
in the Fako Division of the South West Region of Cameroon. The Fako Division
includes the South West regional capital city Buea, and the city of Limbe, a ma-
jor touristic attraction and spread between both cities are the two regional hos-
pitals of the region. Because our BCC was to be carried out by both, methods
that address individual HCWs and those that address all HCW's within a hospi-
tal, we had to randomize our participants according to the clusters which in our
case are the hospitals. Our study included 24 purposively selected hospitals (10
public and 24 private) on the basis of staff strength and the level of the hospital,
drawn from the four health districts of the Division. The health workers in these
hospitals deal with the widest array and the most severe of cases from all over

the region.

2.2, Participants

The study was carried out among health workers who were at least 18 years of
age and duly employed or in at least a year-long internship in one of the study
hospitals. We recruited health workers in 24 hospitals within the Fako Division
whose management agreed to participate in the study. Twelve of these hospitals

found in Buea and Muyuka Health districts were assigned to the intervention
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arm and the other 12 institutions which were in the Limbe and Tiko health Dis-
tricts served as control hospitals. Randomization was done according to Health
Districts in order to avoid spillover of the intervention to health workers re-
cruited in the control group. All technical staff (Doctors, nurses, laboratory sci-
entists, pharmacists, and radiologists) and cleaners of the participating hospitals
were offered participation in the study. There were in total 224 health workers in
the intervention hospitals who consented to the study and 265 in the control

hospitals.

2.3. Intervention

We carried out a behaviour change communication (BCC) educational interven-
tion. Materials used for behaviour change communication included brochures,
posters, and video recording carrying messages that outline the risks and dan-
gers of hepatitis B for health workers and the benefits of taking the vaccine. The
BCC materials’ content was based on existing literature and additional factors
identified from our baseline survey. The BCC program was designed in such a
way that it can be incorporated into hospitals’ programs to raise Hepatitis B vac-
cine uptake. To develop the BCC materials and channels, we used a modified
Delphi approach [26] whereby we asked for many rounds of structured feedback
from key stakeholders including health care workers and our research team
members. We shared the feedback among the stakeholders until a consensus was
reached. Participants commented on the clarity and relevance of BCC content
and the suitability of BCC channels.

The intervention was carried out for a 6 month period in all intervention hos-
pitals. Posters were posted in all working stations and offices within the inter-
vention hospitals. Brochures were handed to all participating health workers.
Trained research assistants presented health talks at the monthly departmental
meetings in all intervention hospitals, during one of which a testimonial video
was played of a nurse who had become infected and was suffering from hepatitis
B. The research assistants also performed monthly visits to the workstations and
offices to give brief talks and engage with participants. Messages were also sent
to departmental WhatsApp groups for the various departments involved within
the study hospitals. An additional factor in intervention hospitals was the reas-
surance that there was always a supply of hepatitis B vaccine at the hospital
pharmacy. We monitored the stock in collaboration with the pharmacists and
ensured there was always a supply for research purposes. None of these activities
were carried out in the control hospitals.

Our message highlighted the prevalence of hepatitis B, the high resistance of
the virus out of the body, the liver destroying capacity of the virus, and the lack
of treatment for the disease as risk perception awakening components. The other
component of our message included information about hepatitis B vaccine, its
availability, its safety, addressing the notion of high costs, and extreme adverse

effects to bring participants to see the benefits of vaccination as a way higher
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than the barriers thus increasing the uptake of vaccination.

2.4. Ethical Consideration

Ethical clearance for the study was obtained from the Institutional ethics com-
mittee for research on human health of the University of Douala (N"1254IEC-
UD/02/2018/T). Participants signed an informed consent form before being en-
rolled into the study. Participation in the study was voluntary. Participants were

assigned unique codes to ensure confidentiality.

2.5. Data Collection

A questionnaire was used to abstract data from participants on their knowledge
of hepatitis B, their vaccination status, and other variables pre and post the in-
tervention period. We asked to know if participants had taken at least one dose
of the hepatitis B vaccine, which we called > 1 dose vaccination uptake. We also
sought to know if participants had completed at least 3 doses of the hepatitis B
vaccine as recommended for a complete vaccination and we called this > 3 dose
vaccination uptake. These two types of vaccine uptake are reported separately.
The pre-intervention questionnaire also collected data on the barriers to hepati-
tis B vaccination uptake among participants who had not been vaccinated, while
the post-intervention one included questions on the most effective BCC channel

for each participant.

2.6. Data Management and Analysis

Questionnaire copies were cross-checked once they were brought to the site for
completeness and edited for the use of correct codes by the principal investiga-
tor. A code was given to identify each participant. The CONSORT guidelines
were followed in the analysis of the data. Baseline characteristics were presented
separately for each study arm. Descriptive statistics were used to summarize par-
ticipants’ demographics. The adjusted chi-square test was used to compare
groups for binary outcomes, and t-test corrected for clustering was used to
compare groups for continuous outcomes. We carried out a difference-in-dif-
ference analysis to compare the change in vaccination uptake in the intervention
group with that in the control group. All statistical tests were performed using

two-sided tests at the 0.05 level of significance.

3. Results
3.1. Sociodemographic Characteristics of Participants

There were 224 respondents in the intervention group and 265 in the control
group. Participants’ ages ranged from 18 years to 69 years with a mean age of
33.6 + 10.00 years. There were more women than men in both the intervention
group (66.52%) and the control group (78.49%). Only around 23% of both con-
trol and intervention participants worked in hospitals with a known official pol-

icy on hepatitis B vaccination for employees. This is shown on Table 1.
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Table 1. Socio-demographic characteristics of intervention and control group partici-
pants.

Intervention group (n = 224), Control group (n = 265),

Characteristic n (%) n (%)
Age (years)

18-29 126 (56.25) 95 (35.85)

30 - 50 89 (39.73) 146 (55.09)

>50 9 (4.02) 24 (9.06)
Sex

Male 75 (33.48) 57 (21.51)

Female 149 (66.52) 208 (78.49)
Profession

Doctor 24 (10.71) 16 (6.04)

Nurse 138 (61.61) 150 (56.60)

Lab scientist 42 (18.75) 60 (22.64)

Cleaner 15 (6.70) 26 (9.81)

Others 5(2.23) 13 (4.91)
Work experience (years)

0-5 149 (66.52) 126 (47.55)

6-10 45 (20.09) 73 (27.55)

>10 30 (13.39) 66 (24.91)
Income (XAF)

<100,000 166 (74.11) 150 (56.60)

100,000 - 200,000 39 (17.41) 88 (33.21)

>200,000 19 (8.48) 27 (10.19)
Sector

Public 120 (53.57) 141 (53.21)

Private 104 (46.43) 124 (46.79)
Vaccination policy

Yes 52 (23.21) 63 (23.77)

No 172 (76.79) 202 (76.23)

3.2. Barriers to Hepatitis B Vaccination Uptake among
Participants

At baseline, respondents in both study arms who were not yet vaccinated were
asked to state reasons for which they had not been vaccinated. The most cited
reason was lack of awareness about the need (35.42%), lack of finances (25.89%),
and lack of availability of vaccine within health facility (24.40%). The least cited
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reasons were lack of trust in vaccination (9.23%) and a negligent attitude to-

wards the vaccine (5.06%). This is shown in Figure 1.

3.3. Impact of BCC on Participant’s Knowledge of Hepatitis B

Participants’ knowledge on various aspects about hepatitis B was measured be-
fore the intervention and again at the end of the intervention using the same
questionnaire. General knowledge about hepatitis B was evaluated on 10, knowl-
edge on hepatitis B transmission evaluated on 9, knowledge on hepatitis B vaccine
evaluated on 10, and lastly knowledge on post-exposure management of hepatitis
B was evaluated on 6 making a total of 34. At baseline, the mean knowledge score
on 34 was 26.23 for the intervention group and 26.64 for the control group. There
was a significant change in both overall knowledge score and individual knowl-
edge categories from baseline to the endpoint for the intervention group (all p <

0.001) as opposed to no significant change in the control group (Table 2).

3.4. Impact of BCC on Vaccination Uptake

At baseline, for the intervention group, only 35.27% of participants had taken at

40%

36%
30% 26%
25% 24%
20%
15%
10% 9%
I -

w
4
X

Percentage of Health Workers
19,]
N

0%
Lack of Lack of finances Unavailability of Lack of trust Negligence
awareness vaccine
Barriers

Figure 1. Barriers to vaccination uptake among HCWs.

Table 2. Impact of intervention on hepatitis B knowledge of HCWss.

Intervention group n = 224 Control group n = 265
Hepatitis B knowledge Baseline End of study Baseline mean  End of study
mean (SD) mean (SD) pvalue (SD) mean (SD) pvalue
General awareness 8.36 (1.55) 8.95 (1.31) <0.001 8.66 (1.53) 8.84 (1.51) 0.170
Modes of transmission 6.93 (1.88) 7.71 (1.66) <0.001 6.95 (1.89) 7.10 (1.84) 0.351
Hepatitis B vaccine 6.71 (1.84) 7.64 (1.92) <0.001 6.83 (1.91) 7.03 (1.94) 0.233
Post exposure management 4.23 (0.96) 4.57 (0.69) <0.001 4.20 (1.02) 4.26 (0.96) 0.480
Total 26.23 (4.10) 28.86 (4.0) <0.001 26.64 (4.60) 27.19 (4.41) 0.158
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least one dose of the hepatitis B vaccine with only 17.86% having completed all 3
recommended doses. For the control group, baseline at-least-one-dose coverage
was 25.66% and at least-3-dose coverage was 8.68%. There was a significant change
in vaccination uptake both in the intervention and control group. However, the
change in the intervention group was very significantly higher than that in the con-

trol group from the difference-indifferences analysis (all p < 0.001) (Table 3).

3.5. Impact Analysis of the Different Channels Used for BCC

Respondents in the intervention group who got vaccinated within the study pe-
riod (91 participants) were asked to identify the communication channels that
reached them and select the one that most influenced their decision to vaccinate.
Of the 4 channels used in our intervention, posters and brochures reached the
most number of participants (93.8%) but had the least number of attributable
vaccination decisions, only 10% of all those who took at least one dose of vac-
cine. None of the participants hadn’t been reached by at least one of our meth-
ods, but 4.7% of those vaccinated did not attribute their vaccine decision to any
of our methods. The method with the most attributable vaccinations was the

work station visit (Figure 2).

Table 3. Impact of intervention on vaccination uptake.

Intervention group n = 224 Control group n = 265
Vaccine
uptake Baseline % (95%  End of study % Baseline % (95%  End of study% p* Value
p p Value p Value
CI) (95% CI) CI) (95% CI)
35.27 75.89 25.66 34.72
21 dose <0.001 0.020 <0.001
(29.02 - 41.91) (69.75 - 81.34) (20.51 - 31.36) (29.00 - 40.78)
17.86 65.63 8.68 27.92
23 dose <0.001 <0.001 <0.001
(13.07 - 23.51) (59.01 - 71.82) (5.58 - 12.74) (22.61 - 33.74)

p* is the p value for the difference in the increase between the intervention and control groups

100.00% 93.80%
g 90.00% 82.60%
% 80.00% 75.90%
= 70.00%
-
= 60.00% 54.40%
()}
E 50.00%
o

40.00% 35.90%
g, A40-00% 30.00% )
.‘E" 30.00%
] 19.40%

20.00¥
g 20.00% 10.00%
a  10.00% o4.70%

0.00% U 0.00%5m

Departmental WhatsApp  Workstation  Posters and None
lecture visit brochures
m HCWs reached by channel m HCWs vaccinated because of channel

Figure 2. Impact of different methods used in the intervention.
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4. Discussion

To the best of our knowledge, this is the largest study on hepatitis B vaccination
uptake among HCWs done in Cameroon or Sub-Saharan Africa. The study
stands out as it shows evidence of a practical intervention to address the issue of
low hepatitis B vaccination uptake among HCWs in LMICs. We have previously
reported low vaccination uptake and some predictors of hepatitis B vaccination
uptake among HCWs in Fako Division based on our baseline survey for this
study [15].

Although most healthcare workers have good knowledge about hepatitis B
according to different studies [13] [14] [15], a good number of them are not
conscious of the high risk they face of contracting this infection as they carry out
their duties daily. The most frequently identified barrier to vaccination uptake in
our study was this lack of awareness. Studies have reported low sensitization of
different categories of HCWSs and trainees to the need for hepatitis B vaccination
by the hospital administration or training institution [12] [13]. A study among
HCWs has shown that higher awareness of hepatitis B was significantly associ-
ated with higher intention to vaccinate [27]. Our intervention modified this fac-
tor through the BCC program that educated HCWs to raise awareness and
change their behaviour.

The next most cited reason for not being vaccinated was lack of finances. The
association between cost and low uptake of hepatitis B vaccine among HCW s is
well documented in the literature [13] [28] [29]. Average cost per dose for the
hepatitis B vaccine in the study hospital pharmacies was 5000XAF, approxi-
mately $ 10. Many HCWs who are poorly paid find this to be too costly and even
expect their employers to administer vaccines to them at no cost. Hospital poli-
cies that subsidize or provide long-term payment schemes for HCWs should be
adopted by hospitals to improve vaccination uptake. We earlier reported that
hospitals with some policies on hepatitis B vaccination coverage for workers,
which sometimes included subsidized costs, had significantly higher vaccination
uptake than those that had no such policy [15]. Our intervention did not modify
this factor and other studies may look at the impact of cost incentives on hepati-
tis B vaccination uptake among HCWs.

HCWs also complained about the unavailability of vaccine stock at their hos-
pital pharmacies. Most hospitals in the study only stocked hepatitis B vaccines
through the expanded Program on immunization (EPI), which only covers chil-
dren under 5 years of age. Adults seeking hepatitis B vaccination are usually sent
to purchase from pharmacies out of hospital and this is a discouraging factor for
most HCWs who run very busy schedules. Other studies have reported the lack
of vaccine stock at hospital pharmacies as a reason for low uptake among HCWs
[28] [29]. Our intervention modified this factor by working with hospital phar-
macies in the intervention group to ensure a steady stock of hepatitis B vaccines.

Only 9% of HCWs cited lack of trust in the vaccines as a reason for not taking

them. Vaccine hesitancy, although not a strong phenomenon yet among HCWs
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in our study hospitals must be properly addressed, especially with the rise of
COVID-19 and skepticism about the vaccine among HCWs. Perceived compli-
cations and side effects from hepatitis B vaccination have been strongly associ-
ated with low vaccination uptake among HCWs [28]. Our intervention ad-
dressed this factor through the BCC messages that debunked myths and shared
testimonials of several HCWs who had taken the vaccine with little or no com-
plications.

Lastly, negligence was cited by 5% of participants as the reason for not taking
the vaccine. Despite knowing all about the disease and the availability of a vac-
cine against it, many HCWs still do nothing about getting vaccinated due to
negligence stemming from a low visibility of hepatitis B in health communica-
tion and public health programming. Other studies in Cameroon and elsewhere
have reported the role of negligence in the low uptake of hepatitis B among
HCWs [16] [29].

As expected participants’ responses to knowledge questions on hepatitis B
significantly increased for the intervention group, while no significant change
occurred for the control group. BCC takes into account contextual lapses in mo-
tivation for the practice of a particular behaviour and thus tends to be more ef-
fective than simple education. While our goal was not just to increase knowledge
but rather vaccination uptake, the increased knowledge of participants in the in-
tervention group affirms that the intervention was effectively carried out.
Knowledge performance also increased in the control group although not sig-
nificant, and we think this is due to the elaborate nature of our baseline ques-
tionnaire that must have provoked many in the control group to carry out their
own research to know more about the disease.

Vaccination uptake significantly increased in both our intervention and con-
trol groups for both > 1 dose and the > 3 dose uptake measurements. We ran-
domized study hospitals such that intervention and control groups should be
found in different health districts to avoid intervention spill-over from the in-
tervention group to the control group. However, this was not perfectly achieved
as health workers in the intervention sometimes communicated with colleagues
in other hospitals to sensitize them to the things they were learning throughout
the intervention. The joint effect of this spill-over and the interest raised in all
hospitals after our baseline survey is most probably accountable for the in-
creased vaccination uptake among the control participants. However, following
our difference-in-difference analysis, there was a very significant higher change
in the intervention arm over the control arm. Our mixed intervention of using
brochures, posters, WhatsApp, workstation discussions, and departmental meet-
ing lectures proved to be very effective in engaging HCWs into discussions about
their high risk for contracting hepatitis B and eventually led to increased vacci-
nation uptake. Educational interventions have been used to improve various
health outcomes with different success rates [23] [24] [25]. Traditional educa-

tional methods, however, have had mixed reports with some studies reporting a
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significant impact in increasing vaccination knowledge among HCWs [19], but
other studies report no significant impact on vaccination uptake [20]. Generally,
active participatory methods as opposed to passive methods have yielded better
results [18]. Our use of information from our findings at baseline and the use of
the modified Delphi technique to further make the communication relevant to
the audience cannot be over credited for the results achieved.

Even though research assistants mediated some of the communication, the
methods used can be easily implemented by hospitals without the need for any
additional staff. Hospitals may train focal persons on hepatitis B who coordinate
BCC efforts within hospitals for improved hepatitis vaccine uptake. Our inter-
vention raised the uptake of a complete vaccine regimen of 3 doses by 38% in
just 6 months and we believe that if sustained and combined with other cost in-
centives, it could bring the uptake close to 100% seeing that our study recorded
very low vaccine hesitancy among the participants.

All participants were reached by at least one of our BCC channels used in the
intervention. Of all our methods, the most wide-reaching method was posters
and brochures, with around 94% of participants acknowledging having come
across one. Posters and brochures can reach a very wide audience and raise gen-
eral awareness but may not be engaging enough to produce a behaviour change
as has been demonstrated among adolescents in Moldova [30]. This is seen in
our results as only 10% of participants said they had taken the vaccine because of
information obtained from a poster or brochure. From our feedback during the
BCC content development, HCWs had complained about not having the time to
go through brochures or read through posters and so they had recommended
that they be used just as reinforcement for other strategies as they have a capac-
ity for wider reach. As already discussed above, these types of traditional,
non-participatory methods are usually not as effective for behaviour change.

The most effective of our methods was the workstation visits, reaching 82% of
HCWs and accounting 35% of HCWs’ motivation to vaccinate. The workstation
visit was very informal and targeted very small groups of HCWs as they carried
out their duties. The suitable time for visits was usually agreed on between the
research assistants and the unit heads to ensure maximum participation in the
brief discussion. Although workers who are very engaged at a particular moment
may not benefit from it, this method is still very effective, especially if repeated
over a period of time. We did not find other studies that used this particular
method for the education of HCWs.

The departmental lectures were the second most effective method used in this
study. Although only about 54% of HCW s attested to have attended one, 30% of
HCWs indicated that they had been vaccinated due to information shared dur-
ing these meetings. The sessions were interactive and HCWs could share con-
cerns and get clarifications on their doubts. Departmental meetings are unfor-
tunately not very far reaching since workers on duty at strategic departments are

expected to be working even during such meetings.
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We also used WhatsApp and more than three-quarters of participants were
reached through this channel with almost 20% of HCWs attributing their vacci-
nation uptake to messages received on WhatsApp. Social media platforms like
WhatsApp have been used to improve the uptake of different health interven-
tions, especially as the proportion of people who use smartphones has greatly
increased [31]. This method places a very limited cost for hospital administra-
tors but needs a focal person to be able to generate interest as social media is

usually flooded with several different types of messages.

5. Conclusion

In this study BCC was very effective in increasing knowledge about hepatitis B
and in increasing the uptake of vaccine to prevent the disease among HCWs.
Our study also revealed that participatory educational methods like work station
discussions and lectures at departmental meetings are most effective for im-
proving hepatitis B vaccine uptake among HCWs. Hospitals should customize
messages to their particular context and should use a combination of methods to

effectively increase the uptake of hepatitis B vaccine among their employees.
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