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Abstract
Background: Hepatitis B virus (HBV) infection is a world health problem with an estimated 257 million chronically
infected people. Indonesia, with 7.1% prevalence of hepatitis B surface antigen (HBsAg), is classified as a moderately
endemic country. Healthcare workers (HCWs) are at high occupational risk for HBV infection and potentially becoming
transmitters for further infections. In Indonesia, the extent of hepatitis B among HCWs and specific control strategy are
not available. This study evaluated the seroprevalence of HBV infection and associated risk factors in HCWs from four
areas in South Sulawesi, Indonesia.
Methods: A total of 467 HCWs (median age 28 years, male/female 89/378) were recruited. All HCWs were classified
into three age groups (< 20–29, 30–39, and ≥ 40 years old), three work types (administration, non-intervention, and
intervention), and three service periods (< 5, 5–9, and ≥ 10 years). Data on socio-demographic characteristics and risk
factors were obtained by questionnaire and serum samples were tested for HBV markers (HBsAg, its antibody
[anti-HBs], and antibody to core antigen [anti-HBc]. Chi-square or Fisher’s exact test was used to determine differences
in categorical variables, while risk factors were reported as odds ratios (OR).
Results: The prevalence of current HBV infection (HBsAg+), exposure to HBV (anti-HBc+), and immunity to HBV (anti-HBs+)
was 6.2, 19.2, and 26.1%, respectively. Two thirds (66.17%) of all HCWs did not express any of HBV markers. In relation to the
age groups, intervention work-type, and service period of HCWs, increasing trends were observed in the exposure to HBV
(p < 0.001, p < 0.001, and p < 0.010, respectively) and the immunity to HBV by natural infection (HBsAg-,
anti-HBc+, anti-HBs+) (p = 0.004, p < 0.001, and p < 0.010, respectively). Needlestick injury contributed the
highest risk factor (OR = 1.71; 95% CI: 1.05–2.77; p = 0.029) for infection acquisition, which mostly occurred in
the intervention group (p = 0.046).
Conclusion: Exposure to HBV showed significant association with HCWs’ age, work type, and service period. Needlestick
injury was the highest risk factor for the acquisition of HBV, with highest events in the intervention work-type. Two thirds
of HCWs were still susceptible to HBV infection. Intervention strategies at the national level are required to mount
prevention, control, and management of HBV infection in HCWs.
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Background
Hepatitis B virus (HBV) infection is one of the world
infectious problems with an estimated 257 million
chronically infected people. This infection accounts for
887,000 deaths annually due to its complications, including cirrhosis and hepatocellular carcinoma [1]. Indonesia
with a total population of more than 250 million people
has 7.1% prevalence of hepatitis surface antigen (HBsAg),
and therefore is classified as a moderately hepatitis B endemic country [2].
Several groups have been assigned as special populations who have particular risks for acquiring HBV infection. Among these are the health-care workers (HCWs)
who have occupational hazard of getting infected by this
virus from their work place; and correspondingly,
HBV-infected HCWs may potentially transmit HBV to
patients and their families [3]. It has been shown that
HCWs have an up to four-fold incidence of this infection in the general population. The main risk factor to
acquire HBV infection for HCWs is direct contact with infectious material, especially HBV-infected blood or body
fluid. Some studies also have reported that awareness of
HBV and proper precautions against blood-borne infections are lacking in these workers [4].
Preventive vaccination as part of occupational safety
measures has been standard in many countries. Nevertheless, it is still not formulated in many resource-poor
settings [4, 5]. The World Health Organization (WHO)
has reported that HBV vaccination coverage among
HCWs is only 18–39% in low- and middle-income countries (LMIC) in comparison to 67–79% in high-income
countries. This could be a consequence of lack of formulated policy and guidelines for the prevention and control
of HBV infection among HCWs in most LMICs [6–8].
Recognizing this particular problem, the Global Health
Sector Strategy (GHSS) on Viral Hepatitis 2016–2020
that was adopted by the World Health Assembly in May
2016 has stated occupational health measures as the core
intervention and priority actions for countries to combat
viral hepatitis [9]. More recently, the WHO Regional Office
for South-East Asia in July 2017 has included routine
hepatitis B vaccination among HCWs as a strategic direction in the Regional Action Plan for Viral Hepatitis
2016–2021 [10]. In Indonesia, efforts to control viral
hepatitis have been made and supported with increasing
commitment by the government [11]. However, the extent
of hepatitis B among HCWs is unknown and specific
strategy to control this problem has not been in place.
Over the course of more than 40 years since the first
published cases of HCW-to-patient HBV transmission,
there have been numerous publications on HBV infection among HCWs covering areas of epidemiology and
intervention strategies [5, 12]. Most of the publications
came from countries with low endemicity. Notably, there
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is still paucity of information on this particular problem
in Indonesia [13, 14]; although such information is urgently needed to know the magnitude of the problem
and to have accurate information on epidemiological estimates of the disease burden. This preliminary study
strived to present information of HBV infection among
HCWs by evaluating the seroprevalence of HBV infection and associated risk factors in health workers four
areas in South Sulawesi Province, an area of transitional
zone between the western part of Indonesia that have
better social-economics and lower HBV infection, and
the eastern part with less development and higher HBV
infection rates.

Methods
Study population

This study was conducted from June 2015 to October
2016 among HCWs from four areas (Makassar, Luwu
Timur, Bantaeng, and Enrekang) of South Sulawesi
Province, Indonesia (Fig. 1). A total of 467 HCWs, median age 28 (range 16–60) years, male/female 89/378,
were involved in this study. After individual informed
consent was obtained, a structured questionnaire was
used to collect information on demographics, profession,
duration in service, history of exposure to patient’s blood
or body fluids, medical history, hepatitis B vaccination status, as well as risky behaviors such as intravenous drug
user [4, 15, 16]. Serum samples were collected and stored
at − 30 °C until use.
The HCWs were categorized into three groups by
10-year intervals; subjects of < 20–29 year-old were those
from the youngest to 29.99 years, 30–39 year-old were from
30 to 39.99 years, and ≥ 40 year-old were from 40 years to
the oldest. By type of work, the HCWs were categorized
into: 1) Administration group, comprising administration
and technical service staff; 2) Non-intervention group,
comprising doctors, nurses and other personnel who
were not exposed to materials contaminated with patient’s blood or body fluid in their routine work, such
as ophthalmologists, dermatologists, psychiatrists, and
allied health service personnel; 3) Intervention group,
comprising HCWs with exposure-prone procedures,
such as surgeons, gynecologists, midwives, dentists, laboratory staffs, and cleaning personnel [3, 4, 16].
All participants were considered as healthy asymptomatic subjects with no recorded clinical signs and symptoms
related to liver diseases. All subjects were coded based on
the institute’s sample numbering system to ensure the
confidentiality. The original data were kept separately by
the principal investigator and made inaccessible by other
people including the researchers. The principle investigator reported the results of the examination in sealed envelopes to individual subjects. Subjects who tested positive
for either HBsAg or anti-HBc were given referral letters to
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Fig. 1 The position of studied areas (Luwu Timur, Enrekang, Makassar, and Bantaeng) of South Sulawesi, Province, Indonesia. The Island of Sulawesi is
located in the transitional biogeographical zone between the western and eastern part of the Indonesian archipelago. (This figure is drawn based on
the map outline obtained from: http://d-maps.com/carte.php?num_car=5487&lang=en; the insert is added to show the study site)

the nearest health-care facilities for further follow-up. All
identities of subjects were discarded once the study was
finished.

Anti-HBs Plus, and anti-HBc plus, respectively; Biorad
Laboratories, France) according to the manufacturer’s
instruction. Anti-HBs level ≥ 10 IU/l was considered
positive [18, 19].

Laboratory investigation

The serological markers of HBV tested were HBsAg,
antibody to HBsAg (anti-HBs), and total immunoglobulin IgM and IgG antibodies to hepatitis B core antigen
(anti-HBc). A positive HBsAg result signifies current HBV
infection, either acute or chronic. Presence of anti-HBc indicates the evidence of current, recent, or past infection,
hereafter referred to as ‘exposure’. Anti-HBs is produced in
response to HBsAg and confer immunity to re-infection
and its presence indicates immunity to HBV infection following an infection or successful immunization with hepatitis B vaccine [17].
Serum samples were tested for HBsAg, anti-HBs, and
anti-HBc using commercially available immunoassays
(Monolisa HBsAg Ultra—sensitivity 0.08 ng/mL, Monolisa

Statistical analysis

The baseline data were summarized descriptively.
Chi-square or Fisher’s exact test was used to determine the
differences in categorical variables. Linear-by-linear association chi-square was used to assess the trend of HBsAg,
anti-HBc, and anti-HBs prevalence across age group, type
of work, and duration of service of the HCWs [4, 16]. Risk
factors associated with transmission of HBV were analysed,
and outcomes were reported as odds ratios (OR) with 95%
confidence intervals (CI). A p-value of < 0.05 was considered significant. All statistical analyses were two-sided and
performed using the Statistical Program for Social Sciences
(IBM SPSS 22.0 for Windows; SPSS, IL, USA).

Wijayadi et al. BMC Infectious Diseases (2018) 18:279

Results
Subject characteristics

Based on age of HCWs, three groups were defined:
< 20–29 years (300/64.2%), 30–39 years (127/27.2%),
and ≥ 40 years (40/8.6%). The HCWs were categorized according to the type of work into administration (89/19.1%),
non-intervention (297/63.6%), and intervention (81/17.3%)
groups, and stratified based on length of service periods
< 5 years (271/58.0%), 5–9 years (155/33.2%), and ≥ 10 years
(41/8.8%). No significant difference in the length of service
periods between males and females (5.4 ± 6.0 years vs 4.8 ±
4.6 years; p = 0.22). A female predominance was observed
in all types of work (p < 0.001) (Additional file 1).
Serological profiles of HBV infection

The prevalence of current HBV infection (HBsAg+)
was 6.2% (29/467), which was found in 7.9% (7/89),
4.7% (14/297), and 9.9% (8/81) of the administration,
non-intervention, and intervention HCWs, respectively,
with no statistical difference between these groups (p =
0.181). No statistical difference was observed between
males and females.
Evidence of exposure to HBV (anti-HBc +) was detected
in 19.2% (89/467), which was found in 13.5% (12/89),
16.5% (49/297), and 34.6% (28/81) of the administration,
non-intervention, and intervention HCWs, respectively,
with significant increasing trend across the three groups
(p < 0.001). Of all HCWs, isolated anti-HBc was found in
2.1% (10/467).
Immunity against HBV infection (anti-HBs+) was observed in 122 (26.1%) HCWs, consisting of 54 (11.6%)
subjects with ‘vaccinated’ or ‘isolated-anti-HBs’ pattern
(HBsAg-, anti-HBc-, anti-HBs +), and 68 (14.6%) subjects
with ‘resolved-infection’ or ‘non-isolated anti-HBs’ pattern
(HBsAg-, anti-HBc+, anti-HBs+). A serological pattern
considered as healing HBV infection (HBsAg+, anti-HBc
+, anti-HBs+) was found in two subjects (0.4%) (Table 1).
There were 309 (66.17%) HCWs who did not have any of
HBV markers (HBsAg-, anti-HBc-, anti-HBs-) and thus
classified as susceptible to infection. Based on type of work,
they were found in 78.7% (70/89), 68.7% (204/297), and
43.2% (35/81) of the administration, non-intervention, and
intervention groups, respectively. This distribution showed
a downward trend from administration to non-intervention
and intervention groups in susceptibility to HBV infection
(p < 0.001).
HBV infection status by demographic and occupational
characteristics

HBV infection status with regard to gender, age, type of
work, and length of service of the HCWs was assessed
based on seropositive rates of HBsAg as a marker of
current infection, anti-HBc as evidence of current or past
exposure to HBV, and ‘infection-resolved’ or ‘non-isolated’
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anti-HBs as a marker of natural boosting by repeated infection. Anti-HBc was significantly higher in males than
females (p = 0.016), while other serological parameters
were comparable between both genders.
The prevalence HBsAg did not show significant difference in the three (20–29, 30–39, and ≥ 40 years) age
groups. However, the prevalence of anti-HBc among
the three groups was 15.7% (47/300), 19.7% (25/127),
and 42.5% (17/40), respectively (p < 0.001), while that
of non-isolated anti-HBs was 12.0% (36/300), 16.5%
(21/127), and 27.5% (11/40), respectively (p = 0.004).
This finding showed rising trends of the two markers as
age increased, indicating accumulated exposure to HBV
infection by increasing age (Fig. 2).
Based on type of work (Fig. 3), the prevalence of HBsAg
in the administration, non-intervention, and intervention
groups was 7.9% (7/89), 4.7% (14/297), and 9.9% (8/81),
respectively, with no significant difference between the
groups. The prevalence of anti-HBc in the three groups
was 13.5% (12/89), 16.5% (49/297), and 34.6% (28/81), respectively (p < 0.001), while that of non-isolated anti-HBs
was 5.6% (5/89), 13.1% (39/297), and 29.6% (24/81), respectively (p < 0.001).
When analyzed by length of service (Fig. 4), the prevalence of HBsAg for < 5, 5–9, ≥10 service years was 6.6%
(18/271), 5.2% (8/155), and 7.3% (3/41), respectively,
with no significant difference between the groups. The
prevalence of anti-HBc in the three service-year groups
was 16.6% (45/271), 18.7% (29/155), and 36.6% (15/41),
respectively (p < 0.010), while that of non-isolated anti-HBs
was 11.8% (32/271), 14.8% (23/195), and 31.7% (13/41), respectively (p = 0.003). These findings showed escalating
trends of HBV infection across the three types of work and
the length of service period of HCWs.
Risk factors for current infection and exposure to
hepatitis B virus
Risk factors for current HBV infection

As shown in Table 2, no significant difference was observed
in the prevalence of current HBV infection for most variables, except for the age that was associated with a higher
risk in HCWs aged ≥40 years than those in 30–39 year-old
group (OR 8.93; 95% CI 1.66–48.01; p = 0.009).
Risk factors for exposure to HBV infection

Males had a significantly higher risk of contracting HBV
(OR 1.92; 95% CI: 1.12–3.27; p = 0.016). HCWs of ≥40 years
old were at higher risk for acquiring HBV infection than
those in the < 20–29 year-old groups (OR 3.98; 95% CI: p <
0.001) and 30–39 (OR 3.02; 95% CI: 1.40–6.48; p = 0.009).
No significant difference was found between 20 and 29 and
30–39 year-old groups.
By job category, the intervention group had significantly
a higher risk of acquiring HBV infection compared to the

+

+

–

–

–

–

–

–

–

+

–

Susceptible to infection

Isolated anti-HBs (immune due to vaccination)

Isolated anti-HBc (possible HBsAg mutant or occult infection)

Resolved from infection (naturally acquired immunity)

Chronic infection (isolated HBsAg)

467 (100.0)

309 (66.17)

54 (11.56)

10 (2.14)

65 (13.92)

14 (3.00)

1 (0.21)

12 (2.57)

2 (0.43)

Overall N (%)

89 (100.0)

70 (78.7)

6 (6.7)

1 (1.1)

5 (5.6)

1 (1.1)

–

6 (6.7)

297 (100.0)

204 (68.7)

38 (12.8)

5 (1.7)

36 (12.1)

5 (1.7)

1 (0.3)

6 (2.0)

Non-intervention n (%)
2 (0.7)

Administration n (%)

b

–

Health care workers (HCWs)a

81 (100.0)

35 (43.2)

10 (12.3)

4 (4.9)

24 (29.6)

8 (9.9)

–

–

–

Intervention n (%)

c

HBV hepatitis B virus, HBsAg hepatitis B surface antigen, anti-HBc antibody against HBV core antigen, anti-HBs antibody against HBV surface antigen
a
The number of samples among the study population (overall and each work type) according to the serological parameter together with its percentage
b
HCWs who were not exposed to materials contaminated with patient’s blood or body fluid in their routine work (e.g. ophthalmologists, dermatologists, psychiatrists, and allied health service personnel)
c
HCWs with exposure-prone procedures to HBV-related infectious materials (e.g. surgeons, gynecologists, midwives, dentists, laboratory staffs, and cleaning personnel)

Total

–

–

+

+

+

–

+

Possible HBsAg mutant

Chronic infection

–

+

+

Chronic infection (considered as healing infection)

Anti-HBs

Interpretation

+

Anti-HBc

+

HBsAg

+

HBV Serological parameter

Table 1 Serological profile of HBV infection among health-care workers in South Sulawesi, Indonesia

< 0.001

0.285

0.153

< 0.001

< 0.001

P-value
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Fig. 2 The prevalence of HBsAg, anti-HBc, and anti-HBs according to the age groups (< 20, 20–29.9, 30–39.9, and ≥ 40 years) among 467 health-care
workers (HCWs). Linear-by-linear association test showed significant increasing trends of anti-HBc (p < 0.001) and non-isolated anti-HBs (P = 0.004). No
significant difference was found in the prevalence of vaccinated-anti-HBs among the three groups

Fig. 3 The prevalence of HBsAg, anti-HBc, and anti-HBs in the administration, non-intervention, and intervention groups among 467 health-care
workers (HCWs). Linear-by-linear association test showed significant increasing trends of anti-HBc (p < 0.001) and non-isolated anti-HBs (p < 0.001).
No significant difference was found in the prevalence of vaccinated-anti-HBs among the three groups
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Fig. 4 The prevalence of HBsAg, anti-HBc, and anti-HBs based on the length of service period (< 5, 5–10, and ≥ 10 years) among 467 health-care
workers (HCWs). Linear-by-linear association test showed significant increasing trends of anti-HBc (p = 0.010) and anti-HBs and non-isolated
anti-HBs (p = 0.003). No significant difference was found in the prevalence of vaccinated-anti-HBs among the three groups

administration (OR 3.39; 95% CI: 1.58–7.26; p = 0.001)
and non-intervention groups (OR 2.67; 95% CI: 1.54–4.64;
p < 0.001). No significant difference in acquisition risk of
HBV infection was found between administration and
non-intervention groups.
Further investigation was made to identify the contribution of the length of employment to the risk for getting infected with HBV. Having been working for
≥10 years was associated with a higher risk for acquisition of HBV infection compared to those who had been
in service for < 5 years (OR 2.90; 1.42–5.90; p = 0.002)
and 5–9 years (OR 2.51; 95% CI: 1.18–5.32; p = 0.015).
No risk difference was found between those who had
working duration of < 5 and 5–9 years.
Among occupational factors, needlestick injury contributed a higher risk (OR = 1.71; 95% CI: 1.05–2.77; p =
0.029) for the acquisition of HBV infection. The highest
events of needlestick injury were experienced by the
intervention group (Additional file 1: Table S1) in comparison to their counterparts (p = 0.046).
Vaccination against HBV infection

Of 367 HCWs who answered the question on vaccination
status, 45 (12.3%) stated that they had been vaccinated
against HBV, with 21 (6.1%) completed the three dose
schedule, 10 (3.1%) had two vaccinations, and 14 (3.3%)
had one vaccination (Additional file 1). The others had
never received hepatitis B vaccination or did not remember

whether they had been vaccinated, because the national infant hepatitis B immunization had not been introduced
during their childhood. No significant difference was found
in the prevalence of current infection and exposure rates
between the vaccinated and unvaccinated groups. When
serologically tested, anti-HBs positive results were found in
28 (62.2%) among the 45 vaccinated subjects, while HBsAg
was positive in 3 (6.7%) and anti-HBc was positive in 5
(11.1%) (Additional file 2). The rest variables with potential
risks were not significantly associated with current infection
or exposure to HBV infection.

Discussion
This study revealed a high burden of HBV infection
among HCWs from four areas in South Sulawesi Province
of Indonesia. The overall prevalence of current HBV infection (HBsAg positivity) was 6.2%, and that for exposure to
HBV infection (anti-HBc positivity) was 19.2%. These figures were lower than the average national prevalence of
HBsAg and anti-HBc (7.1 and 31.9%, respectively) and
that in the same province (7.6 and 39.4%, respectively) as
released by the National Health Survey in 2013 [2, 20, 21].
Immunity to HBV infection was present in 26.1% of
HCWs, which was attained through resolved infection in
14.6% subjects. The proportion of subjects who had immunity due to natural infection provides further evidence
that HCWs have a high risk of becoming infected with
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Table 2 Risk factors for current and exposure to HBV infection among health care workers [4, 15, 16]
Variable

Overall

Current HBV infection

(N = 467)

HBsAg+ (%)a

OR (IC 95)

p-valueb

Exposure to HBV infection
Anti-HBc + (%)a

OR (IC 95)

p-valueb

Male

89

7.9

1.38 (0.57–3.34)

0.412

28.1

1.92 (1.12–3.27)

0.016

Female (Ref)

378

5.8

1

16.9

1

300

7.3

1

15.7

1

Gender

Age group (Years)
< 20–29 (Ref)

d

e

30–39

127

1.6

0.20 (0.47–0.87)

0.018

19.7

1.32 (0.77–2.26)

0.311

≥ 40

40

12.5d

1.81 (0.64–5.07)

0.344c

42.5e

3.98 (1. 98–8.01)

< 0.001

Married/Separated

277

6.9

1.31 (0.60–2.89)

0.500

21.7

1.52 (0.93–2.47)

0.093

Single (Ref)

188

5.3

1

21.54

1

Marital status

Type of Work
Administration (Ref)

89

7.9

1

Non-intervention

297

4.7

0.58 (0.23–1.48)

Intervention

81

9.9

1.28 (0.44–3.71)

< 5 (Ref)

271

16.6

1

5–9

155

5.2

0.76 (0.33–1.80)

13.5

1

0.250

16.5f

1.27 (0.64–2.51)

0.494

0.644

f

3.39 (1.58–7.26)

< 0.001

34.6

Length of service (years)

≥ 10

16.6

1

0.539

18.7g

1.16 (0.69–1.93)

0.581

g

41

7.3

1.11 (0.31–3.95)

0.872

36.6

2.90 (1.42–5.90)

0.002

Yes

160

4.4

0.53 (0.22–1.27)

0.149

24.4

1.71 (1.05–2.77)

0.029

No (Ref)

277

7.9

1

15.9

1

Yes

41

0.0

0.00 (−)

26.8

1.55 (0.73–3.28)

No (Ref)

282

29.2

1

19.1

1

Unvaccinated/unknown

322

7.5

1.12 (0.33–3.91)

18.9

1.87 (0.71–4.94)

Vaccinated (Ref)

45

6.7

1

11.1

1

Yes

11

0.0

0.00 (−)

27.3

1.59 (0.42–6.11)

No (Ref)

445

6.5

1

19.1

1

Yes

21

9.5

1.59 (0.35–7.17)

28.8

1.69 (0.64–4.49)

No (Ref)

434

6.2

1

19.1

1

Yes

30

6.7

1.06 (0.24–4.67)

30.0

1.91 (0.84–4.35)

No (Ref)

410

6.3

1

18.3

1

Needlestick injury

Other work-related injuries
0.580c

0.252

Hepatitis B vaccination history
0.850

0.200

Blood recipient
1.000c

0.498c

History of jaundice
0.636

0.286

Family history of liver disease
1.000c

OR odds ratio, CI confidence interval
a
The percentage of samples in each variable
b
Chi square test, except
c
by Fisher exact test; significant p values (< 0.05) are in bold
d
Risk of current HBV infection for age group ≥40 y.o. vs 30–39 y.o: OR 8.93 (95% CI, 1.66–48.01; p = 0.0093)
e
Risk of exposure to HBV infection for age group ≥40 y.o. vs 30–39 y.o: OR 3.02 (95% CI: 1.40–6.48; p = 0.004)
f
Risk of exposure to HBV infection for type of work Intervention vs non-intervention: OR 2.67 (95% CI: 1.54–4.64; p < 0.001)
g
Risk of exposure to HBV infection for length of service ≥10 years vs 5–9 years: OR = 2.51 (95% CI: 1.18–5.32; p = 0.015)

0.115
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HBV through their occupation [4, 16, 22]. Of all HCWs,
66.7% were still susceptible to HBV infection.
A significantly higher rate of HBV exposure was observed in older HCWs than the younger ones. One explanation could be that there is a relatively constant risk
of exposure during their service period time which results in the increase of hepatitis B prevalence with age
[15]. This could be an additional risk to the existing
phenomenon of horizontal HBV transmission as shown
by the age-related increase of anti-HBc in the general
population in the 2013 National Health Survey [2, 21].
As an important occupational hazard, the work category of HCW may reflect the varying levels of risk of
exposure to a HBV infection. To the best of our knowledge, this is the first published study based on job category of HCWs in Indonesia which includes serological
analysis and risk calculation with confidence intervals.
Our findings demonstrated the increasing exposure and
immunity rates to HBV across the three types of work:
administration, non-intervention, and intervention. This
result is consistent with the pattern observed in other
countries, regardless of economic status and hepatitis B
endemicity, that HCWs who perform invasive procedures have been consistently shown to have higher rates
of HBV infection than their counterparts [4, 5, 16].
In this study, longer duration in service did not give
significant contribution to the risk of current infection.
This result is in line with other reports from hepatitis B
endemic areas, with an assumption that the prevalence of
hepatitis B in HCWs could be as high as in the general
population [4]. On the other hand, this study showed that
long occupational period was associated with higher exposure rates and natural immunity to HBV infection. This
finding is consistent with other studies [4, 23, 24]; however, it could be associated with the higher acquisition of
HBV markers which also increase by age [16].
In line with other studies, the most common mode of
exposure to HBV infection was through needlestick which
occurred mostly in the intervention group [4, 7, 13–16].
Even though HCWs have repeated a given procedure so
many times, one slip can cause injury with potentially serious consequences. An unexpected or sudden movement
by the patient or a transient lack of concentration can result injury [22, 25, 26]. Other possible reasons for high
prevalence of needlestick injuries include lack of specific
measures to address occupational challenges, lack of information, and non-adherence to standard precautions [26].
Adverse schedule characteristics such as long work hours
can result in stress, emotional and physical exhaustion
may also increase the chance of human error and poor
compliance with the general precautions [5, 26].
In response to the risk of exposure, safeguards have
been put in place to lessen the risk of injury. These include the adoption of universal precautions, needleless
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systems to connect with intravenous tubing, double gloving, and having a neutral zone in which to pass sharp instruments, use of puncture resistant, leak proof, and
labelled or color-coded containers [25, 27]. In addition,
devices have been developed to reduce injuries including
retractable needles and syringes with a sliding sheath [28].
Guidelines have been developed for the management of
exposure to HBV that involves proper risk assessment, determination of HBV status of the source and the exposed,
and the administration of post-exposure prophylaxis as
appropriate [29]. Hepatitis B immunoglobulin can be offered for immediate protection upon significant exposure
to HBV, while HBV vaccination can be given to individuals
who lack HBsAg and have not been vaccinated or developed satisfactory immune response after previous completed immunization series [17, 30].
Among 367 questionnaire respondents, only 45 (12.3%)
HCWs had been vaccinated against HBV. This vaccination
coverage is very low compared to developing countries like India, Pakistan, and several countries in Africa
[8, 16, 31, 32]. Within this vaccinated group, immunity to
HBV could be demonstrated in 62.2%, while 37.2% were
in doubtful protection despite feeling well protected. Indeed, of the vaccinated subjects, HBsAg was positive in
6.7% and anti-HBc was positive in 11.1%.
Indonesia has implemented universal hepatitis B vaccination to all infants since 1997 and administered birth
dose immunization since 2000. However, nationwide hepatitis B vaccination program for high risk groups including
HCWs has not been in place. In hepatitis B endemic countries where people have high rates of natural immunity,
providing universal HBV vaccination for HCWs is often
discussed because of questionable cost effectiveness of this
preventive measure [33]. Nevertheless, this present study
showed that 66.17% of HCWs did not have any of HBV
serological markers, and therefore susceptible and at risk of
acquiring HBV infection.
Considering the high exposure rates to HBV revealed
in this study, these subjects highly need vaccination to
be protected. This is in line with the recent WHO updated position paper on hepatitis B vaccine – July 2017,
which recommends that HCWs and other groups with
occupational exposure should be the targets for vaccination [34]. It is emphasized that hepatitis B vaccination
safeguards health workers when administered early, ideally
before occupational exposure. Drawing upon the GHSS on
Viral Hepatitis 2016–2020 and the WHO Regional Action
Plan for Viral Hepatitis in South-East Asia 2016–2021, it is
targeted that all Member States have started implementation of routine hepatitis B vaccination among high-risk
groups including health-care workers by 2020 [9, 10].
In some resource-limited countries, approaches have
been made to avoid unnecessary vaccinations. Introduction
of point-of-care tests for HBsAg and anti-HBs in a
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pre-vaccination screening of HCWs could be cost-effective
by not giving unnecessary vaccinations for individuals
already infected, save vaccine for those having immunity to HBV, and provide an opportunity to refer people
with HBV infection for care and treatment [4]. Although
routine post-vaccination testing is not recommended, persons at risk of occupational exposure to HBV infection including HCWs should be considered for post-vaccination
testing where laboratory facilities are available to ensure that they have achieved a protective anti-HBs
level (≥10 mIU/mL) [17, 34].
We acknowledge several limitations of this study. Firstly,
the cross-sectional design that did not make it possible to
accurately detect serological HBV markers that might
wean or fluctuate over times at low titers, which could be
different than the rates revealed in this study. Secondly,
this study could not accurately define the job changes of
some HCWs that might happen in certain individuals due
to age or physical reasons. However, it should not be a
major problem as job changes were not frequent occurrences; job assignments were based on the skills of HCWs
that would need certain qualification to perform a given
duty. Thirdly, the coverage of the study that investigated
health workers from four areas of South Sulawesi Province
could not represent the large HCW population of the
Indonesian archipelago. Similar studies in areas with different socio-economic development, lifestyle, and prevalence of HBV infection would be needed. However, by
performing serological analysis in each work type and employment periods, combined with risk calculation of the
HCWs, this study provides the evidence of increasing exposure to HBV infection associated with job categories
and length of employment among the HCWs.

Conclusions
This study reported the occupational risk of acquiring
HBV infection among the studied HCW population. The
risk is associated with the age, type of work, and length
of service of HCWs, particularly in the profession that routinely perform exposure-prone procedures. Needle-stick
injury contributed the highest risk among the variables
investigated. A particular attention has to be given to
two-thirds of HCWs who were still susceptible to HBV infection. These facts confirm the necessity to safeguard the
HCWs with hepatitis B vaccination, which further provides
greater protection to patients from infection through exposure to infected health workers. Infection control needs
to be strengthened and continuing education has to be
imparted to all HCWs at various health-care setups. A policy and roadmap for intervention at the national level is
required to mount effective and efficient measures for the
prevention, diagnosis, post-exposure management, and
treatment of HBV infection in this special population.

Page 10 of 11

Additional files
Additional file 1: Table S1. Distribution of demographic variables and
risk factors according to the type of work among health-care workers.
(DOCX 26 kb)
Additional file 2: Table S2. Serological profile of HBV infection among
health-care workers according to hepatitis B vaccination status. (DOCX 21 kb)
Abbreviations
anti-HBc: Antibody to hepatitis B core antigen; anti-HBc: Antibody to
hepatitis B surface antigen; CI: Confidence interval; GHSS: Global Health
Sector Strategy; HBsAg: Hepatitis B surface antigen; HBV: Hepatitis B virus;
HCW: Health-care worker; LMIC: Low- and middle-income countries;
OR: Odds ratio; SPSS: Statistical Program for Social Sciences; WHO: World
Health Organization
Acknowledgements
The authors thank to the directors and the staffs of Universitas Hasanuddin
Hospital, Luwu Timur Hospital, Bantaeng Hospital, and Enrekang Hospital for the
support and permission to conduct this study. We thank all health-care workers
from the four areas in South Sulawesi Province for taking part in this study.
Funding
This study was jointly supported by research grants from the Ministry for
Research and Technology, and Higher Education, Republic of Indonesia: the
Annual Research Grant 2016 to the Eijkman Institute for Molecular Biology for
laboratory work, and the Primary Research Grant for University (Riset Unggulan
Perguruan Tinggi) 2015 No. 029/SP2H/PL/DIT.LITABMAS/2015 to the Faculty of
Medicine, Universitas Hasanuddin for logistics and sample collection.
Availability of data and materials
The data generated and analyzed in this study are included in this published
article and its Additional files. The original datasets used for this study are
not publicly available due to the existing regulation, and only can be shared
upon the approval of the directors of the corresponding hospitals.
Authors’ contributions
TW and RS conceptualized the study, developed the proposal, and
performed sample collection, laboratory work, data management, analysis,
and manuscript writing. T participated in laboratory work and data analysis.
SII participated in data analysis and manuscript writing. RW participated in
data collection and laboratory work. IP participated in data analysis and
result interpretation. MNM and IY participated in project development, result
interpretation, and supervision. DHM participated in developing the idea and
project protocol, interpretation of results, overall supervision, and manuscript
preparation. All authors read and approved the final manuscript.
Ethics approval and consent to participate
The study was in accordance with and approved by the Ethics Committee of
the Faculty of Medicine, Universitas Hasanuddin, Makassar, Indonesia No.
1939/H4.8.5.31/PP36-Kometik/2015. Written informed consent was obtained
from each patient.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Universitas Hasanuddin, Makassar, Indonesia. 2Tarumanegara University,
Jakarta, Indonesia. 3Eijkman Institute for Molecular Biology, Jakarta, Indonesia.
4
Faculty of Medicine and Health, University of Sydney, Camperdown,
Australia.

Wijayadi et al. BMC Infectious Diseases (2018) 18:279

Received: 20 January 2018 Accepted: 12 June 2018

References
1. WHO: Hepatitis B fact sheet no. 204. Updated July 2017. Retrieved August
30, 2017 from [http://www.who.int/en/news-room/fact-sheets/detail/
hepatitis-b].
2. Muljono DH. Epidemiology of hepatitis B and C in Republic of Indonesia.
Euroasian J Hepatogastroenterol. 2017;7(1):55–9.
3. WHO. Guidelines for the prevention, care and treatment of persons with
chronic hepatitis infection. Geneva: World Health Organization; 2015.
4. Mueller A, Stoetter L, Kalluvya S, Stich A, Majinge C, Weissbrich B, Kasang C.
Prevalence of hepatitis B virus infection among health care workers in a
tertiary hospital in Tanzania. BMC Infect Dis. 2015;15:386.
5. Lewis JD, Enfield KB, Sifri CD. Hepatitis B in healthcare workers: transmission
events and guidance for management. World J Hepatol. 2015;7(3):488–97.
6. Byrd KK, Lu PJ, Murphy TV. Hepatitis B vaccination coverage among healthcare personnel in the United States. Public Health Rep. 2013;128(6):498–509.
7. Prüss-Ustün A, Rapiti E, Hutin Y. Estimation of the global burden of disease
attributable to contaminated sharps injuries among health-care workers. Am
J Ind Med. 2005;48(6):482–90.
8. Tatsilong HO, Noubiap JJ, Nansseu JR, Aminde LN, Bigna JJ, Ndze VN,
Moyou RS. Hepatitis B infection awareness, vaccine perceptions and uptake,
and serological profile of a group of health care workers in Yaounde,
Cameroon. BMC Public Health. 2016;15:706.
9. WHO: Global health sector strategy on viral hepatitis 2016–2021 Retrieved
June 1, 2017 from [http://www.who.int/hepatitis/strategy2016-2021/ghsshep/en/].
10. WHO Regional Office for South-East Asia. Regional action plan for viral
hepatitis in South-East Asia: 2016-2021. New Delhi: World Health
Organization, regional Office for South-East Asia; 2017.
11. Ministry of Health of the Republic of Indonesia: Regulation of Ministry of
health of the Republic of Indonesia Number 53/2015 concerning the
Control of Viral Hepatitis. Directorate General of Disease Control and
Environmental Sanitation Retrieved Mar 1, 2017 from [http://www.
hukumonline.com/pusatdata/detail/lt586c701213302/node/
lt50ed17cb7a520/peraturan-menteri-kesehatan-no-53-tahun-2015penanggulangan-hepatitis-virus].
12. Garibaldi RA, Rasmussen CM, Holmes AW, Gregg MB. Hospital acquired
serum hepatitis. Report of an outbreak. JAMA. 1972;219:1577–89.
13. Agustian D, Yusnita S, Susanto H, Sukandar H, de Schryver A, Meheus A. An
estimation of the occupational risk of HBV, HCV and HIV infection among
Indonesian health-care workers. Acta Med Indones. 2009;41(Suppl 1):33–7.
14. Antono SH, Raya RP. Occupational risk for human immunodeficiency virus,
hepatitis B, and hepatitis C infection in health care workers in a teaching
hospital in Indonesia. Am J Infect Control. 2010;38(9):757–8.
15. Martinson FE, Weigle KA, Royce RA, Weber DJ, Suchindran CM, Lemon SM.
Risk factors for horizontal transmission of hepatitis B virus in a rural district
in Ghana. Am J Epidemiol. 1998;147(5):478–87.
16. Ziraba AK, Bwogi J, Namale A, Wainaina CW, Mayanja-Kizza H. Seroprevalence and risk factors for hepatitis B virus infection among health care
workers in a tertiary hospital in Uganda. BMC Infect Dis. 2010;10:191.
17. Schillie S, Vellozzi C, Reingold A, Harris A, Haber P, Ward JW, Nelson NP.
Prevention of hepatitis B virus infection in the United States:
recommendations of the advisory committee on immunization practices.
MMWR Recomm Rep. 2018;67(RR-1):1–31.
18. Huzly D, Schenk T, Jilg W, Neumann-Haefelin D. Comparison of nine
commercially available assays for quantification of antibody response to
hepatitis B virus surface antigen. J Clin Microbiol. 2008;46(4):1298–306.
19. Ly TD, Servant-Delmas A, Bagot S, Gonzalo S, Férey MP, Ebel A, Dussaix E,
Laperche S, Roque-Afonso AM. Sensitivities of four new commercial
hepatitis B virus surface antigen (HBsAg) assays in detection of HBsAg
mutant forms. J Clin Microbiol. 2006;44(7):2321–6.
20. Ministry of Health Republic of Indonesia - National Institute of Health
Research and Development (NIHRD): Report on the national basic health
research (RISKESDAS) 2007 Retrieved Mar 1, 2017 from [https://www.
k4health.org/sites/default/files/laporanNasional%20Riskesdas%202007.pdf].
21. Ministry of Health Republic of Indonesia – National Institute of Health
Research and Development (NIHRD): National report on basic health
research (RISKESDAS) 2013 Retrieved Mar 1, 2017 from [http://www.depkes.
go.id/resources/download/general/Hasil%20Riskesdas%202013.pdf].

Page 11 of 11

22. Beyera GK, Beyen TK. Epidemiology of exposure to HIV/AIDS risky conditions
in healthcare settings: the case of health facilities in Gondar City, north
West Ethiopia. BMC Public Health. 2014;14:1283.
23. Braka F, Nanyunja M, Makumbi I, Mbabazi W, Kasasa S, Lewis RF. Hepatitis B
infection among health workers in Uganda: evidence of the need for health
worker protection. Vaccine. 2006;24(47–48):6930–7.
24. Pavli P, Bayliss GJ, Dent OF, Lunzer MR. The prevalence of serological
markers for hepatitis B virus infection in Australian naval personnel. Med J
Aust. 1989;151(2):71. 74-75
25. Adams D. To the point: needlestick injuries, risks, prevention and the law. Br
J Nurs. 2011;20:S4–S11.
26. Mbaisi EM, Ng'ang'a Z, Wanzala P, Omolo J. Prevalence and factors
associated with percutaneous injuries and splash exposures among healthcare workers in a provincial hospital, Kenya, 2010. Pan Afr Med J. 2013;14:10.
27. Yang L, Mullan B. Reducing needle stick injuries in healthcare occupations:
an integrative review of the literature. ISRN Nurs. 2011;2011:315432.
28. Health and Safety Executive: Health and Safety (Sharp Instruments in
Healthcare) Regulations 2013: Guidance for employers and employees. 2013.
29. MacCannell T, Laramie AK, Gomaa A, Perz JF. Occupational exposure of
health care personnel to hepatitis B and hepatitis C: prevention and
surveillance strategies. Clin Liver Dis. 2010;14(1):23–36. vii
30. Scientific Committee on AIDS and STI (SCAS) aICB, Centre for Health
Protection, Department of Health. The Government of Hong Kong Special
Administrative Region: Recommendations on the Management and
Postexposure: Prophylaxis of Needlestick Injury or Mucosal Contact to HBV,
HCV and HIV. Retrieved November 30, 2017 from [http://www.chp.gov.hk/
en/static/24003.html].
31. Batra V, Goswami A, Dadhich S, Kothari D, Bhargava N. Hepatitis B
immunization in healthcare workers. Ann Gastroenterol. 2015;28(2):276–80.
32. Jadoon NA, Shehzad MA, Yaqoob R, Raza A, Hussain MI. Hepatitis B
vaccination status of health care workers at a tertiary care hospital in
Multan. Nishtar Medical Journal. 2009;1(1):23–7.
33. Pellissier G, Yazdanpanah Y, Adehossi E, Tosini W, Madougou B, Ibrahima K,
Lolom I, Legac S, Rouveix E, Champenois K, et al. Is universal HBV
vaccination of healthcare workers a relevant strategy in developing
endemic countries? The case of a university hospital in Niger. PLoS One.
2012;7(9):e44442.
34. WHO. Hepatitis B vaccines: WHO position paper – July 2017. WHO Weekly
epidemiological record. 2017;92(27):369–92.

