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A B S T R A C T

Objective: Healthcare workers (HCWs) are at high risk for Hepatitis B virus (HBV) infection. This study
aimed to assess awareness about HBV and its vaccination status among HCWs working in our hospital.
Materials and Methods: Randomly selected HCWs, with equal representation from 5 different groups,
viz. consultants, resident doctors, nurses, technicians and house-keeping staff were included. Pre-validated
questionnaires, focused on testing elementary knowledge about the virus and its vaccine, were used. HBV
vaccination coverage was assessed through personal interview and review of records, if available, and
reasons for incomplete vaccination or no vaccination were recorded.
Results: Among the 150 HCWs recruited, significant difference in knowledge of HBV and its vaccination
was observed among the different strata of HCWs. While consultants were best informed about the virus
and the vaccine, awareness was generally poor among the housekeeping staff. Though majority of HCWs
(62.67%) reported receiving all 3 doses of HBV vaccine, documentation of the same was maintained by
only 30.67% of the participants. The main reason for incomplete vaccination was the long time gap between
the doses (40%), while the main reason for not getting vaccinated was lack of awareness about its need
(28%).
Conclusion: Our study identifies the gap areas in achieving the goal of 100% coverage of HBV
vaccination among HCWs. We find that attitudinal changes and sustained awareness campaigns are input
to achieving this goal even when employer-mandated supplies are available in the hospital. Maintenance of
documentation of vaccination and estimation of anti-HBs titers are other deficient practices that need to be
implemented in hospitals.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Hepatitis B virus (HBV) is highly infectious and
causes serious health problems worldwide. The major
complications of chronic HBV are cirrhosis and
hepatocellular carcinoma.1 Health Care workers (HCWs)
are at high occupational risk of HBV infection owing to
increased chances of percutaneous and mucosal exposure
to infected blood and body fluids.2,3 HBV-infected HCWs
also pose a potential risk for patients as there is documented

* Corresponding author.
E-mail address: snema.microbiology@aiimsbhopal.edu.in

(Nema S).

risk of HBV transmission to patients from treating doctors
or medical staff.4 According to WHO, 5.9% of HCWs
are exposed annually to HBV infections, corresponding to
about 66,000 HBV infections in HCWs worldwide.5 The
risk of developing clinical hepatitis is reported to be from
1-6% to 22-31% among HCWs who sustained injuries from
HBV contaminated needles.6,7

Even though there are infection control practices and
administration of hepatitis B immune globulin following
suspected exposure to reduce the risk of HBV transmission,
none have been as effective as active immunization with
hepatitis B vaccine.8,9 There is a need to vaccinate
all HCWs with 3 doses of vaccine at 0, 1, and 6
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months as a matter of policy and provide post exposure
prophylaxis after having significant exposure to patient’s
blood10Reports from India indicate that only 16-60% of
HCWs have received complete HBV immunization. Though
paramedics have a higher risk of HBV transmission, their
HBV vaccination coverage is relatively lesser than that of
doctors.10,11

Awareness and knowledge about HBV and Hepatitis
B vaccine is of paramount importance in the prevention
of HBV related infection among HCWs. Even though,
the vaccine is readily available, vaccination coverage and
knowledge about the virus is deficient among many HCWs.
In a study conducted in Nepal, it was found that 4% and
61% of HCWs were unaware of the fact that hepatitis B
and hepatitis C can be transmitted by needle-stick injuries
respectively. Only 60% of HCWs had been vaccinated
against hepatitis B. Seventy four percent of subjects had
history of needle-stick injuries, but only 21% reported
the injuries to the hospital authority.12 For any institute,
baseline information on vaccination status of HCWs and
their awareness level about the HBV and its prophylaxis
constitute the basis for health care policies related to
biosafety.

Considering the professional hazard of HBV infection
across all categories of HCWs and in view of the potential
utility of Hepatitis B vaccination in preventing the life-
threatening complications of this infection, we decided to
undertake a gap analysis to assess the awareness level
of a randomly selected group of HCWs working in a
tertiary care teaching institute of Central India regarding
the various aspects of HBV infection and prevention. The
secondary objective of our study was to ascertain the
extent of vaccination coverage among the HCWs. Our
study assumes significance in identifying the bottlenecks
that impair 100% vaccination coverage among HCWs, even
following implementation of employer-mandated provision
of vaccine supplies for HCWs.

2. Materials and Methods

This institutional cross-sectional study was conducted over
a period of two months to assess elementary information
regarding hepatitis B virus and vaccination coverage among
HCWs in a tertiary level teaching hospital in central India
employing approximately 600 HCWs at the time of study.

All HCWs working in the institute constituted the study
population. Those HCWs (consultants, resident doctors,
nurses, technicians and house-keeping staff) who were
involved in direct health care service for clients and patients
were included in this study. Medical/nursing students and
known HBV positive HCWs were excluded from the study.
Sample size of the study was determined using Ope Epi tool
version 3.01 considering population size 600, confidence
level 95%, design effect 1 and hypothesized % frequency of
outcome factor in the population 50%+/-5.13Adding 10%

non-response rate, the final sample size estimated was 143.
Therefore, a total of 150 HCWs with equal representation of
30 participants from each of the above-mentioned 5 groups
were recruited for the study. Simple random sampling
technique was used to select eligible study participants from
the list of HCWs of the institute.

Pre-validated, self administered questionnaire both in
English and local language Hindi was used to collect data
from HCWs. The questionnaire consisted of five important
components as follows

1. Knowledge of HCWs about general concepts
regarding HBV virus and its transmission and
prevention

2. Knowledge of HCWs about hepatitis B vaccine need,
indications, dosage and monitoring of response

3. Hepatitis B vaccination status of HCWs
4. Reason for incomplete vaccination
5. Reason for non vaccination. The completeness of

questionnaires was checked every day by supervisors
and investigators on each day of data collection.
After checking for consistency and completeness,
the supervisors submitted the filled questionnaires
to the principal investigator. Data procured via the
filled questionnaires was entered in MS Excel and
then was analyzed using software SPSS ver. 20.0.
Descriptive statistics such as frequencies (percentage)
were calculated.

Permission to conduct the study was obtained from the
Institutional Human Ethics Committee. Written consent
was taken from the study participants. Confidentiality and
privacy were maintained throughout the study period. Each
questionnaire was number-coded and had no personal
identifier.

3. Results

3.1. Knowledge of HCWs about HBV and its
transmission and prevention

Among all HCW recruited, most correct responses were
obtained by consultants (92.3%). Awareness and knowledge
about HBV was least among the house-keeping staffs
(6.1%) who are the most vulnerable group [Figure 1].

3.2. Knowledge of HCWs on HBV vaccine needs,
indications, dosage and monitoring of response

Knowledge about all aspects of HBV vaccine is lowest
among house-keeping staff. Alarmingly, the medically
trained HCWs like doctors, nurses and technicians were
found to be wanting in knowledge about certain aspects
of HBV vaccination like the need for the booster doses,
strategy in case of vaccine schedule interruption and about
response monitoring of HBV vaccine [Figure 2].
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3.3. Hepatitis B vaccination status of HCWs

Vaccination coverage was poor among the house-keeping
staff (26.67%) followed by technicians (56.67%) and
nurses (66.67%). Documentation of HBV vaccination was
a deficient practice. Interestingly, documentation of the
vaccination status was better among resident doctors than
consultants. Estimation of AntiHBs titre was a generally
non-existent practice [Table 1].

3.4. Reason for incomplete vaccination

Main reasons for incomplete vaccination reported were due
to long time gap between the doses (n= 18; 60%) followed
by unavailability of time for complete vaccination (n=5;
16.6%) [Figure 3].

3.5. Reason for non vaccination

Among the 26 (17.33%) non vaccinated participants, main
reasons reported were either vaccination not required for
prevention of HBV (n=9; 28%) or no idea about vaccination
(n=8; 25%). Other reasons were unavailability of time for
complete vaccination, no idea about HBV infection and fear
of needles [Figure 4].

Fig. 1: Correct responses for Hepatitis B virus related questions

Fig. 2: Correct responses for Hepatitis B virus vaccine related
questions

Fig. 3: Reasons for incomplete vaccination among HCWs

Fig. 4: Reasons for non-vaccination among HCWs

4. Discussion

Among all the groups enrolled in the present study,
consultants achieved the highest number of correct results
and least correct responses were obtained from house-
keeping staff [Figure 1]. Similar findings were observed by
Bello FM et al.14 and K Dev et al.15who also reported
maximum knowledge about HBV among consultants and
least among house-keeping staff. As a whole, adequate
knowledge of HBV was observed in greater proportion
of study participants as compared to previous other
studies.16,17

It was found in the present study that a significant
difference in knowledge existed between doctors, nurses
and other support staff as was also observed in other similar
studies.15,18 [Figure 2]. The answers to some questions
revealed a gap in knowledge like indication of vaccine in
already HBV infected persons, the need of booster dose,
the need to restart vaccination if interrupted and awareness
about post vaccination antibody testing. This reiterates the
need for undertaking regular training sessions to sensitize
all HCWs regarding the deadly virus and its prevention.
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Table 1: Vaccination status of HCWs

Consultants
n (%)

Resident Doctors
n (%)

Nurses
n (%)

Technician
n (%)

House-keeping staff
n (%)

Total
n (%)

Completely Vaccinated 26(86.67%) 23(76.67%) 20(66.67%) 17(56.67%) 8(26.67%) 94(62.67%)
Unvaccinated 3(10%) 1(3.33%) 2(6.67%) 5(16.67%) 15(50%) 26(17.33%)
1 dose of vaccination 0 0 3(10%) 1(3.33%) 2(6.67%) 6(4%)
2 doses of vaccination 1(3.33%) 6(20%) 5 (16.67%) 7 (23.33%) 5 (16.67%) 24(16%)
Vaccination received
and documented

6(20%) 19(63.33%) 14(46.67%) 3(10%) 4(13.33%) 46(30.67%)

Anti HBs antibody
checked

1(3.33%) 0 0 0 0 1(0.67%)

62.67% HCWs participated in the study received all
3 doses of HBV vaccine, 16% participants received 2
doses of vaccine, 4% participants received only one dose
and 17.33% were unvaccinated [Table 1]. As per WHO
estimates, HBV vaccination coverage among HCWs varies
from 18% (Africa) to 77% (Australia and New Zealand).19

A similar study conducted at Jodhpur reported that 49.6%
of HCWs were fully vaccinated, 4.3% partially vaccinated
and 46.12% were unvaccinated.13 The current study showed
around 62.67% of vaccination coverage which is better
than most parts of the country11,20 but still is too low to
be acceptable as it poses risk of HBV to both the patient
and HCWs in any hospital. In the present study, maximum
vaccination coverage was found among the consultants
(86.67%) and least among the house-keeping staff (26.67%)
[Table 1]. Similar findings were reported by Batra V et al.13

The difference in pattern of such vaccination in various
groups of HCWs probably lies in their level of education
and knowledge regarding HBV and vaccination which has
also been found in this study. Since housekeeping staff
handle body fluids, soiled linen and biomedical waste
management on a daily basis, they are at the highest risk
for acquiring HBV infection. Therefore, there is a need
of targeted training regarding safe work practices at the
frequent interval and HBV vaccination especially for this
group of HCWs.

It was observed that documented evidence of vaccination
was available with only 30.67% of the vaccinated
participants [Table 1]. As per CDC guidelines,1 proper
documentation of vaccination is important as HCWs with
written documentation of receipt of a properly spaced 3-
dose series of HBV vaccine AND a positive anti-HBs can be
considered immune to HBV and require no further testing or
vaccination as a part of post exposure prophylaxis. Among
the participants, post vaccination anti HBs antibody report
was available with only 1 doctor [Table 1]. Pre-exposure
anti-HBs antibody testing may be recommended for all
previously vaccinated HCWs who were not tested 1 to 2
months after the third dose. Vaccinated HCWs in certain
settings with greater risk of exposure could benefit from
pre-exposure serologic testing. Moreover, the testing also
gives idea about the non responder which is defined as a

person with anti-HBs <10 mIU/mL after ≥6 doses of HBV
vaccine.1

In a similar study conducted by Abidi et al.,21 the major
reasons for incomplete vaccination were reported as lack
of time lack of time for vaccination, not been offered a
chance for vaccination, no need of vaccination etc. which
are in concordance with the present study [Figure 3]. The
HCWs who received two doses and even more of those
who received only one dose of the vaccine are at risk of
acquiring HBV. This message must clearly delivered to
HCWs and there should be no misconceptions regarding
HCWs having full protection with less than three doses even
with demonstrated evidence of immunity through antibody
level assessment.1

Among the 26 (17.33%) non vaccinated participants,
main reason was marked as no need of HBV vaccination
followed by no idea about vaccination [Figure 4]. In a
similar study conducted by Aaron D et al.22 common
reasons for non-vaccination among HCWs were reported as
they had not been offered a chance for HBV vaccination,
they were very careful and observed standard precautions
while at work and there was not enough awareness
concerning access to HBV vaccination. This highlights the
importance of not only HBV vaccination awareness among
HCWs but also repetitive emphasis on this matter.

In the present study, first-hand information was gathered
via self-administered questionnaires for HBV infection and
its vaccination status. The study has covered the important
aspect of HBV vaccination documentation that was not
studied before. Our study has certain limitations. Because of
the small sample size and the cross-sectional nature of the
survey, we were not able to confirm the definitive cause-and-
effect relationship. Since the vaccination status was assessed
through self-provided information and since the record of
vaccination documentation was not available with most of
the participants, it may prone to recall bias. Vaccination does
not always translate into immunity. Therefore, coupling this
study with an assessment of anti-HBsAb titres would have
helped to inform policy change.
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5. Conclusions

The present study identifies the gap areas in achieving
the goal of 100% coverage of HBV vaccination among
HCWs. We find that attitudinal changes and sustained
awareness campaigns are input to achieving this goal even
when employer-mandated supplies are available in the
hospital. Maintenance of documentation of vaccination and
estimation of anti-HBs titers are other deficient practices
that need to be implemented in hospitals.
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