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Objectives: To define the seroepidemiology of Hepatitis B virus (HBV) infection among health care workers
(HCWs) in the Institute of Neurology, and to evaluate the risk factors of HBV markers.

Material and Method: Blood samples were taken from 548 HCWs for HBV profiling (HBsAg, anti-HBs and
anti-HBc) by Microparticle Enzyme Immunoassay (MEIA) methods. Questionnaires of demographics, type,
and duration of work, history of blood exposure, HBV vaccination, and non-occupational risks of HBV
infection were interviewed.

Results: Twenty-nine (5.3%) HCWSs were HBsAg positive, 135 (24.6 %) had anti-HBc with anti-HBs suggest-
ing_immunity acquired from a previous HBV infection, 232 (42.3 %) had totally negative profiles, 40 (7.3 %)
had anti-HBc only, 105 (19.2%) had protective levels of anti-HBs, 7 (1.3 %) had low anti-HBs levels. The
significant risk factors included not having received the hepatitis B vaccine, male gender, past history of
jaundice, viral hepatitis, family history of hepatoma, spouse with hepatitis B, and duration of employment in
a clinical environment exceeding 5 years. No significant differences were found among HCWs regarding
frequency of exposure to blood products.

Conclusion:_Base on the significant risk factors of hepatitis B virus infection among HCWs, these findings will
help implement effective measures aimed at preventing HBV infection.
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Hepatitis B virus (HBV) infection constitutes
a public health problem with major impact in South-
east Asia including Thailand®?. During the last 30
years, the seroprevalence of hepatitis B carriers in
Thailand has amounted to approximately 6-10%¢%.
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Due to occupational exposure, health care
workers (HCWs) are at high risk of infection with HBV®©.
In many countries including Thailand, several studies
have been conducted to elucidate hepatitis B epidemi-
ology and risk factors among HCWs(*4, However,
these studies were usually surveys performed at general
rather than specialized hospitals as for example, the
Institute of Neurology.

Vaccination is essential to protect HCWs from
HBV infection®. A study has shown that upon intro-
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duction of the vaccine, the prevalence of HBV infec-
tion among HCWs had declined®®*®, In Thailand, after
HBYV vaccine had been administered to all newborns as
part of Thailand’s Expanded Program on Immunization
(EPI) starting in 1985, a report demonstrated a steady
decline of HBV infection among children since
1992¢7.18), However, data on seroepidemiology and risk
factors among HCWs have remained limited.

The primary objective of the present study
was to investigate seroepidemiology of Hepatitis B
virus (HBV) infection among HCWs at the Institute of
Neurology. An additional aim of the present study was
identification of specific factors putting HCWs at risk
of HBV infection.

Material and Method
Population study

The present study was conducted after
receiving approval by the Ethics Committee of the
Institute. Prior to enrolment, all participating HCWSs
gave their written informed consent.

The Prasat Institute of Neurology (PNI) is a
government hospital located in Bangkok, Thailand.
The hospital is administered by the Department of
Medical Services, Ministry of Public Health and pro-
vides tertiary care services for patients of the depart-
ments of Neurosurgery, Neurology, Medicine, Neuro-
radiology, Rehabilitation, Ophthalmology, Psychiatry,
and Dentistry. The hospital houses 350 beds and
employs 919 HCWs. A review of previous hospital
data on results of HBV profiles in patients who had
undergone tests for HBV on doctor’s orders between

2003 and 2004 showed the 36 out of 392 samples tested
were HBsAg positive (unpublished data).

The HCW participants were asked to complete
a questionnaire and offered HBV testing. The ques-
tionnaire was composed of six sections.

(1) Demographics, including age, sex, race,
type of work, occupation, department, duration of
employment in a clinical environment.

(2) HBV vaccination status, including history
of vaccination, time since vaccination, location of
injection, completion of vaccination course or booster.

(3) Risk of HBV infection outside workplace,
such as transfusions, intravenous drug use, homo-
sexual activity, and sexual contact with prostitutes.

(4) Past history of hepatitis, including history
of jaundice, viral hepatitis or serological test results.

(5) Adherence to universal precaution, in-
cluding frequency of exposure to sharp instruments
per year.

(6) Family history of hepatitis, hepatoma,
cirrhosis, and jaundice.

Occupational groups were classified accord-
ing to frequency of exposure to blood/secretions and/
or HBV infected patients. The high-risk group included
physicians, dentists, nurses, laboratory technicians,
patient assistants, and ward workers. The intermediate
risk group comprised physical therapists, radiological
teams, plumbers. The low-risk group included pharma-
cists, psychologists, social workers, electricians, general
administrators, statisticians, librarians, nutritionists,
health academicians, clerks, security guards and the
public relations, finance, and audiovisual teams.

Table 1. Hepatitis B profiles classified by occupational risk groups

Groups Hepatitis B profile results Frequency number Total
(Percent)
HBsAg Anti-HBs Anti-HBc Highrisk Intermediate
and low risk
1 Pos Neg Pos 20 7 27 (4.9)
2 Neg >10 Pos 96 39 135 (24.6)
3&4 Neg Neg or< 10 Pos 24 16 40 (7.3)
5 Neg >10 Neg 81 24 105 (19.2)
6 Neg <10 Neg 4 3 7(1.3)
7 Neg Neg Neg 178 54 232 (42.3)
8 Pos Pos Pos 1 0 1(0.2)
9 Pos Neg Neg 0 1 1(0.2)
Total 404 144 548 (100)
p=0.172
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Table 2. Risk factors contributing to hepatitis B carrier status among HCWs

Risk factors HBsAg positive (%) Non carrier (%) p-value
n=29 n =519

Sex 0.025*
Male 9 (11.39%) 70 (88.61%)
Female 20 (4.26%) 449 (95.74%)

Age group (year) 0.128
<30 2 (1.60%) 127 (99.40%)
31-40 8 (5.41%) 140 (94.59%)
41-50 12 (7.84%) 141 (92.16%)
>51 7 (5.93%) 111 (94.07%)

Occupational Risk Groups 0.182
High risk 21 (5.20%) 383 (94.80%)
Intermediate risk 3 (13.64%) 19 (83.36%)
Low risk 5 (4.10%) 117 (95.90%)

Working year 0.03*
5 years and below 2 (1.55%) 127 (98.45%)
Above 5 years 27 (6.44%) 392 (93.56%)

Marital status 0.779
Single 10 (4.76%) 200 (95.24%)
Married 17 (5.9%) 271 (94.1%)
Divorced/mid/separate 2 (4%) 48 (96%)

Education 0.651
Undergraduate 13 (4.85%) 255 (95.15%)
Postgraduate 16 (5.71%) 264 (94.29%)

Blood exposure in 2 yr 0.865
At least 1 day/week or more 14 (5.24%) 253 (94.76%)
At least 1 day/month or less 15 (5.58%) 254 (94.42%)

Secretions exposure in 2 yr 0.921
At least 1 day/week or more 15 (5.42%) 262 (94.58%)
At least 1 day/month or less 14 (5.22%) 254 (94.78%)

History of vaccination 0.007*
Vaccinated 1 (0.83%) 120 (99.17%)
Not vaccinated 25 (7.42%) 312 (92.58%)
Not known 3(3.33%) 87 (96.67%)

History of jaundice 0.022*
Yes 4 (17.39%) 19 (82.61%)
No 22 (4.4%) 478 (95.6%)
Unknown 3 (12%) 22 (88%)

History of viral hepatitis 0.001*
Yes 8 (29.63%) 19 (70.37%)
No 18 (3.66%) 474 (96.34%)
Unknown 3(10.34%) 26 (89.66%)

*p<0.05
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Serological testing

Blood samples of participating HCWs were
drawn for HBV profiling by commercially available
Microparticle Enzyme Immunoassay (MEIA) to deter-
mine hepatitis B surface antigen (HBsAg), antibody to
hepatitis surface antigen (anti-HBs) and antibody to
hepatitis B core antigen (anti-HBc) (Abbott Laboratory,
North Chicago, IL). Anti-HBs levels > 10 mIU/mL were
defined as protective levels. The HBsAg positive test
results were repeatedly confirmed.

Statistical analysis

Data were entered and validated using a cus-
tomized program. The HBV profile was determined by
laboratory test results at the final visit. The number of
cases per HBV profile was counted and classified in
relation to risk groups as determined by random occu-
pational exposure. To analyze associations between
the HBV profile and selected potential risk factors, the
authors used the bivariate method. Potential risk
factors included personal characteristics as well as
occupational exposure factors. The authors determined
statistical significance by Chi-square test and 95% CI.
A p-value of less than 0.05 was considered statistically
significant.

Results

Of altogether 919 HCWs, 548 participated in
the present study during 2004-2005. All were Thai
nationals, 79 (14.4%) were male and 469 (85.6%) female.
Their age ranged between 20 and 61 years (mean 40.4
years) and the duration of their employment in a clini-
cal environment between 1 and 41 years (mean 16.9
years). As shown in Table 1, the HBV profile of the

HCW participants varied: 27 (4.9%) were HBsAg and
anti-HBc positive, 135 (24.6 %) had anti-HBc with anti-
HBs suggesting immunity acquired from a previous
HBYV infection, 40 (7.3 %) had anti-HBc only, 105 (19.2%)
had protective levels of anti-HBs, 7 (1.3 %) had low
anti-HBs levels, 232 (42.3 %) had totally negative pro-
files, 1 case (0.2%) had a completely positive hepatitis
B profile and 1 case (0.2 %) was only HBsSAg positive.

Comparison between HBsAg positive and
negative groups did not yield any statistically signifi-
cant differences between the respective risk groups
such as those with different levels of occupational
exposure, frequency of blood or secretion contact
(Table 2). However, there were statistically significant
differences as to sex (male: 11.39% vs. female: 4.26%,
p =0.025), duration of employment in a clinical environ-
ment (work <5 years: 1.55% vs. work > 5 years: 6.44%,
p = 0.03), history of HBV vaccination (vaccinated:
0.83% vs. non-vaccinated: 7.42%, p = 0.007), history of
jaundice (17.39% vs. 4.4%, p = 0.022), history of viral
hepatitis (29.63% vs. 3.66%, p = 0.001). As for demo-
graphic data, neither age group (p = 0.128), marital
status (p = 0.779) or education level (p = 0.651) were
responsible for any statistically significant differences
between both groups (Table 2).

Regarding the occupational risk groups, the
authors found HBsAg positive markers in 5.20% of the
high risk, 13.64% of the intermediate risk, and 4.10% of
the low risk group (Table 2). The percentages of cases
for each type of hepatitis B serological marker among
548 HCWs based on different occupational categories
are shown in Table 3.

With respect to clinical department, prevalence
of HBsAg-positive markers amounted to 1/9 (11.1%)

Table 3. The details of HBV markers among different HCW groups

Occupational groups Hepatitis B profile group Total
Hepatitis Natural Isolated Protective Anti-HBs ~ Negative
B carrier  immunity anti-HBc anti-HBs <10
Physician 1(8.33%) 3 (25%) 0 6 (50%) 0 2(16.67%) 12
Dentist 0 2(33.33%) 2(33.33%) 1(16.67%) 1(16.67%) O 6
Nurse 13 (7.1%) 42 (22.95%) 7(3.83%) 38(20.77%) O 83 (45.35%) 183
Laboratory technician 1(4.76%) 4(19.05%) 1 (4.76%) 8(38.10%) O 7(33.33%) 21
Patient assistant 5(3.45%) 33(22.76%) 9 (6.21%) 26 (17.93%) 2(1.38%) 70 (48.27%) 145
Ward worker 1(2.70%) 12 (32.43%) 5(13.52%) 2(5.41%) 1(2.70%) 16 (43.24%) 37
Intermediate and low risk 8 (5.56%) 39 (27.08%) 16 (11.11%) 24 (16.67%) 3(2.08%) 54 (37.5%) 144
Total 29 135 40 105 7 232 548
J Med Assoc Thai Vol. 90 No. 8 2007 1539



in pediatrics, 2/25 (8%) in ER/OPD, 13/184 (7.1%) in
nursing, 1/16 (6.3%) in neurology, 1/17 (5.9%) in neuro-
surgery, 1/22 (4.5%) in pathology including laboratory,
1/24 (4.17%) in rehabilitation, and 9/202 (4.5%) in low
risk departments, without statistically significant dif-
ferences between the different departments (p = 0.948).

As for working history, 151 HCWs had had
sharp injury, 24 and 40 HCWs had had eye mucous
membrane exposure to blood and secretions, respec-
tively. Comparison between HBsAg positive and nega-
tive groups did not yield any statistically significant
differences as to history of sharp injury, eye membrane
contact with blood, eye membrane contact with secre-
tions.

Hepatitis B vaccination

One hundred and twenty-one (22.1%) HCWs
reported prior HBV vaccination, 337 (61.5%) had not
been vaccinated, and 90 (16.4%) were not sure of their
vaccination history. Of the 105 HCWSs, who were only
anti-HBs positive at levels > 10 mlU/mL, 80 had vacci-
nation history, 14 had not been vaccinated, and 11
were not sure.

Of the 120 vaccinated HCWs in the non-
carrier group, 83 had had one complete course of
vaccine, 20 had had an incomplete course, two had
received more than one course, and 13 did not know.
Only one case who was an HBV carrier had a history
of vaccination but did not know the dosage.

Family history

As to the family history of HCWs, hepatitis B
had occurred in 41 (7.48%), hepatoma in 47 (8.58%),
cirrhosis in 23 (4.20%), and jaundice in 21 (3.83%)
families, respectively. Comparison between HBsAg
positive and negative groups yielded statistically sig-
nificant differences with respect to family history of
hepatoma (12.77% vs. 4.04%, p = 0.019). In contrast,
the authors did not find any statistically significant
differences with respect to the family history of hepati-
tis B (9.76% vs. 4.70%, p = 0.321), cirrhosis (8.70% vs.
4.73%, p=0.129), or jaundice (0% vs. 5.33%, p = 0.368)
(Table 4).

Regarding the spouse’s HBV status, compari-
son between HBsAg positive and negative groups
showed statistically significant differences in those
cases where positive HCWSs had a spouse with a history
of hepatitis B (18.18% vs. 4.87%, p = 0.048) (Table 4).

Personal history
There were no statistically significant dif-
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Table 4. Details of the family history of HCWs

Family history ~ Number of Non p-value
HBsAg+ (%)  carrier (%)
n=29 n =519
Hepatitis B 0.321
Yes 4(9.76%) 37 (90.24%)
No 21 (4.70%) 426 (95.30%)
Unknown 4(7.02%) 53 (92.98%)
Hepatoma 0.019*
Yes 6 (12.77%) 41 (87.23%)
No 19 (4.04%) 451 (95.96%)
Unknown 4 (16%) 21 (84.00%)
Cirrhosis 0.129
Yes 2(8.70%) 21 (91.30%)
No 23 (4.73%) 463 (95.27%)
Unknown 4(12.5%) 28 (87.50%)
Jaundice 0.368
Yes 0 21 (100%)
No 26 (5.33%) 462 (94.67%)
Unknown 3(8.82%)  31(91.18%)
Spouse had hepatitis B 0.048*

Yes 2(18.18%) 9 (81.82%)

No 26 (4.87%) 508 (95.13%)

Unknown 1 (4.35%) 2 (95.65%)
*p<0.05

ferences between HBsAgQ positive and negative
groups with respect to non-occupational personal
risk factors such as homosexuality, IVDU, or sexual
contact with prostitutes.

Forty-five HCWSs had a history of blood trans-
fusion, two had a disease requiring multiple trans-
fusions but none of these yielded any statistically
significant differences between the HBsAg positive
and negative groups.

Anti-HBc

Comparison between the anti-HBc positive
and negative groups yielded statistically significant
differences with respect to sex, history of HBV vacci-
nation, history of jaundice and history of viral hepatitis.
These factors were similar to those found significantly
associated with HBsAg positive subjects. However,
contrasting the results the authors obtained regarding
HBsAg, the number of anti-HBc positive subjects
increased in direct relation to work years.
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Discussion

In the present hospital-based study, HBV test-
ing was offered to all participating HCWs. Among 548
participating HCWSs, HBV carrier prevalence amounted
t0 5.29%; 316 subjects (57.66%) were positive for any
marker, 241 (43.98%) and 203 (37.04%) were positive for
anti-HBs and anti-HBc, respectively. This prevalence
of HBsAg and anti-HBs rate is comparable to that
established by other studies on HBV seroprevalence
in the general Thai population during the same period
which established the seropositive rates of HBsAg
at 4% and anti-HBs at 41.6%; however, the anti-HBc
positive rate of the general population amounted to
26.5% which is lower than the prevalence in the present
study®®. There have been some other studies on HBV
prevalence among Thai HCWs especially prior to HBV
vaccine integration into the national EPI. Accordingly,
HBsAg prevalence among Thai HCWs ranged from
3- 7% as shown in Table 5.

In the present study, factors associated with
HBYV carriage included not having received the hepati-
tis B vaccine, male gender, past history of jaundice,
viral hepatitis, family history of hepatoma and hepati-

tis B in a spouse, and duration of employment in a
clinical environment above 5 years. Similar to many
previous studies, HBsAg positive markers were fre-
quently found among male subjects in Thailand®2429
as well as in other countriest-?>2%, Yet, this deviated
from other studies conducted on HBsAg prevalence
among HCWs in the USA®?) and on populations in
the one-to-nine and 30-year-and-above age brackets
in Bangkok® which did not detect any significant dif-
ferences between HBsAg-positive markers in males and
females.

As for the risk of occupational exposure, the
authors found some significantly as well as not signi-
ficantly associated factors, similar to those reported in
other studies. For example, one case-control study
comparing between 1179 HCWs and 1406 non-hospital
personnel without previous exposure to patients or
blood products did not find any significant difference
in the frequencies of HBsAg between both groups®®.
However, the results of the present study were different
from various studies conducted on HCWs in countries
with low hepatitis B prevalence according to which the
risk for HCWs to become HBV carriers was associated

Table 5. The studies related to HBV prevalence among health care workers in Thailand

Reference No. %HBsAg  Hospital,population study Results
+ve
Pongpipat et al, 1979¢Y 486 7 Siriraj, Thai medical student No significant difference in each

Techapaitoon et al, 198502 473 6.97
Wongpaitoon et al, 1986 292 69
Khow-ean et al, 198819 200 3-4
Chokbunyasit et al, 1995 1,772 6.6
Luksamijarulkul et al, 2001¢4 380 3.42

Samutprakan,HCWs

Ramathibodi, Payathai HCWs

Songklanakarind paramedical,
non-paramedical personnel

Maharaj Nakorn Chiangmai,
nurse, aides, workers

Lerdsin hospital, personnel
who had no history of HB
vaccination and no history

4 classes

11.71% in male>5.52% in female,
significant, higher HBsAg and
anti-HBc prevalence in OR/ER

HBsAg 6.9% in exposed vs. 5.1%
in non-exposed

Not different between paramedics,
non-paramedics (3% vs. 4%)

All markers in workers were
significant more common than
other group,higher prevalence in
ER, ICU, labor room, OPD

Significant, risk factor included
age > 30 years, male, working at
risk ward, history of needle stick

of jaundice prior to
commencing work

J Med Assoc Thai Vol. 90 No. 8 2007
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with occupational exposure®® as nurses*29, physi-
cians®?¥, laboratory personnel®?529 and dentists®@+29),
Furthermore, a previous study found a higher rate of
HBYV infection in surgical departments including
neurosurgery than in non-surgical departments®. On
a note of caution though, this particular study used
anti-HBs as one of the serological markers, which
according to the present standard, cannot be used
because the only positive anti-HBs level would mostly
be due to HBV vaccination.

Additionally, in contrast to the present study,
some researchers found needle stick injury associated
with prevalence of HBV seropositive markers(10142429),

As in the present study, several authors have
determined that the prevalence increased in direct rela-
tion to duration of employment®102022.2325.29)

With respect to country of birth, hepatitis B
prevalence varies between different countries?229.%9
suggesting that each hospital should assess its own
risk for HBV infection and that pre-vaccination sero-
logical testing is particularly worthwhile in hospitals
having large numbers of foreign-born employees.

HBsAg positive markers were found to
correlate with past transfusion in controls, but not in
HCWS®®, Similar to other studies, the present one also
found history of past hepatitis associated with pre-
valence of hepatitis B infection®9, Anti-HBs was
reported to be twice as frequent in health personnel
(16% vs. 8.7 %, p < 0.001) and correlated with past
hepatitis in HCWs®9,

According to the present study, the preva-
lence among HCWs aged from 30 to 50 years and above
was determined at 5.4% (age 31-40), 7.8% (age 41-50)
and 5.9% (age > 50), which does not deviate much
from the prevalence established within the same age
brackets of the general Thai population.

The results of the present study, which indi-
cate that hospital personnel are not at increased risk
for contracting HBV infection but that this risk is rather
associated with a family history of hepatoma, and not
related to occupational exposure; this could possibly
be explained by the predominant mode of HBV trans-
mission to vary. High prevalence of infection seems to
occur (1) either at, or shortly after birth, when newborn
babies were exposed to the bloodstained secretions of
carrier mothers, and (2) before starting school, when
the child was part of an extended family, some of whom
may be carriers of the virus® . Perinatal infection was
the predominant mode of transmission in high-preva-
lence areas, whereas unprotected sexual intercourse
and intravenous drug use in adults were the major
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routes of spread in low-prevalence areas®3,

Similar to some previous studies, the authors
also found not having received HBV vaccine to be
associated with HBV infection®. In 1991, the Occu-
pational Safety and Health Administration (OSHA)
mandated that all HCWSs with potential exposure to
blood should receive hepatitis B vaccine. Vaccination
is essential to protect HCWs from this infection®9,
Even though hepatitis B vaccination has been inte-
grated into Thailand’s EPI, it has only been adminis-
tered to all newborns since 1992, but not retroactively
to other generations. Consequently, since 1992 a de-
cline in HBV infection in children has been reported in
Thailand®"®), Yet, the seroprevalence of hepatitis B
carriers in the present study as well as in the previous
studies conducted on Thai HCWs®**® and on the
general Thai population prior to EPI ® has not yet
declined. This may be due to the absence of the HB
vaccination program aimed at adults at risk of HBV
infection.

Since, based on the present study, the only
preventable risk factor is related to vaccination, the
current vaccination program should also include HCWs
born prior to routine implementation of hepatitis B
vaccination as part of Thailand’s catch up program. As
indicated in the present study, lower prevalence was
found among those working in the health facilities for 5
years or less compared to those with a work history
exceeding 5 years. Hence, the authors would suggest
that in order to minimize the risk of infection, vaccina-
tion should be administered to HCWs at an early stage
of their training or work. As vaccination is still the best
preventive measure in the health facilities setting, it is
recommended that the current vaccination program
should also include HCWs born prior to routine im-
plementation of hepatitis B vaccination as part of
Thailand’s catch up program.
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msAnwANNTINIaIMshnEa lasasueniauiuasiadedealuunainsan1tuslssarvanen

gn1A 1389Na, NpMT LBauaNAaANa, guunt allana, @155au A9ANG, ATiln  UN9AIA,
BN DITITTU
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TAAUASIBNIS: mm@mmmmnmm@mmnﬁmmmmmiqmmu@nmuy laun HBsAg, anti-HBs and
anti-HBc 1a2ia5 ELISA memwmrﬂy@mwwm ansUn7L 1A VsiRmsdudiaden/msAanas
mslnsuindu Lmzwz]mnimmm

mmsﬁnm- 1}AAINT 29 578 mnw%wm?umiﬁnm 548 Au (ra8A% 5.3) Lﬂuwv'z/VVZoﬁ‘”me”nmuﬁ 135
8l (mﬂm 24.6) mmmummimmm 232 78l (7080 42.3) Ymmﬂmﬁmnu 40 718 (?@E/@v 7.3) & anti-
HBc mn@momm 105 ¢l (veeinz 19.2) & anti-HBs FEAUGININNGY 10 mIU/mL, 7 2 (mmd 3) & anti-
HBs 22N 10 miU/mL. Tadendesasnialunms nfasusniauiiszneunas TuinslnsusnTudeeri
tsasusnaul mame inaiTuizuielosasusnay SussiRuniiuluaseunia dgausafnidelaa
susniauil uazfimanlulsmeniaiu 5 1 Tununauduius unaznguerFnitemnenuiiuenni
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