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Abstr&ct

Objeaive
To estimate prevalence of antibody against
hepatitis B core antigen (HBcAb) and surhce
antigen (IIBsAg) in nurses in Gampaha district
and identify risk ftctors associated with he,patitis
B infection.

Mdhodologt:
In 300 nurses selected using a stratified random
sampling procedure, blood was examined for the
presenm of HBcAb and HBsAg. Information on
risk frclors was obtained using an interviewer
administered qrcstionnaire. Risk of disease

associated with each exposure was determined
by compariqg nurs€s who w,ere found to be
HbcAb positive with those who were negative.
Relative importanoe of risk fuctors was
examined using logistic regression analysis.

Results:.
Frevalence ofhepatitis B infection as indicated
by the presenc€ of HBcAb was estimated to be
LL.6yo. Hepatitis B carrier status as determined
by a positive IIBsAg was 2o/o. Age, duration of
employment, a history of needle stick injury,
past history of jaundice and illness with
jaundice in ,the spouse were identifid
significant risk factors after controlling

confounding €ffects. There was no increase in
risk of infwtion in association with given work
settings or with noncupational exposures.

Concbsionsz
HBV infection is an ocorpational fuzatd among
nurses that necessitates prwention
progammes. Vaccination should ideally be
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Introduction

Hepatitis B yirus GA\D infection is a well
known occupational hazafi, of health care
personnel eryosed to blood and body,fluids (l).
Mdical and auxiliary hoqpital statr in general
have been found to have 3{ times higter
prwalence of HBV than workers in other
occupations (2). The risk has been shown to be
particularly hig[ in nursing personnel who care
for child.r,en needing frequent transfirsions,
patients with malignaat disease and the
mentally handicapped (3). .

Although occasional outbreaks of vimt hepatitis
in nurses worting in government hospitals have
been reported. and investigated, the prwalence
of IIBV infection among hcalth care workers
has not been studid in Sri I^anka. The present
study aims at determining the prevalence of
HBcAb and IIBsAg ia nurses in the Gampaha
district and identi$ing risk hctors associated
with infection.

Methodologr

The Gampaha dishict has one teaching hospital,
thrce base hoqpitalg four district hospitals and
thrce peripheral units, representing all
categories of government hospitals whers nurses
are usually required to work. A total of 907
ffrses were working in these institutions at the
time of the shrdy. Sample size was calculated
using the prevalence rate of HBV infection in
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the general population to be l0%, as reported
in a prwious survey (4). Relative risk to be
detecterl was taten as 3. Ten percent was added
to the calculated figure to guard eg+inst non
response and a firrther 30o/o added for
confounding variables. The final sample size
corrcrted to the closest round figure was 300.

A sratified random sampling prooedure was
use( the smtification beingbased on the type of
hospital. The sample was allocated proportional
to the number ofnurses found serving in each
stratum" Thus, 240 nurses serving in large
hospitals (teaching general and base hospitals)
aud 60 serving ia the smaller institutions were
identified bD/ nao€ and institution In instances
where the individruls identified were absent the
institution was re-visited oace in an attems to
interview them- If this frileq each absentee was
replaced with another matched on age and
selected randomly from the same sratrm. There
were only six such nurses in the sanple.

An interviewer administered stnrcnued
questionnaire qms used to collect informdioi on
risk frctors. The respondents were unaware of
their disease statlrs at time of iaterviery thus
eliminating possible rcall bias. The objectives
of the study were orylained to the indivifuals
and informed consent was obained. Doctors
taincd in usrng the study questionnaire were
used as intervieryers. These measures hel@ to
minimize non rcqronse.

Ethical clearance was obtained from the ethical
reyiew committee of the Faculty of Medicine,
University of Colombo.

Serological tests

A sample of 3-5 ml. of blood was collected from
each respondent and transported in ice to the
Medical Research Institute where the tests w€re
canied out. The presence of antibody agninst 1tr

core antigen (HBcAb) and the hepatitis B
surface antigen (IIBsAg) were determined using
Enzygnost ELISA test kits and a semi

automatod ELISA prooessor. The positives.were
re-tested with the same ELISA tests amrding to
the manufacturer's guidelines and those positive '

for HBsAg on both occasions were coufirined'
using the manufactuer's confirmatory tests. As
no confirmatory test kits were commeroially
arailable for HBcAb, a third series of ELISA
tests were carried out.

Data analysis

For the study of risk ftctors, the presence of
HBcAb was considered as evidenae of disease
and those who were negative were taken as
oonfrols. HBsAg positivity uas considered as an
indication of carrier stalrs.

Odds ratios (ORs) which indicare the risk of
dweloping the disease in the presence of a given
risk factor were calculated for each co-variate
separately, comparing those who were found to
be HBcAb positive with those who were found
to be negative. Where appropriate, the rariables
were frctored using the mean of the study
population as the cut off.
The relative iryortance of the wriables was
examind using logistic regression analysis. A
stepwise procedue uas carried out and der
fitring ser/€rat possible models, the be$ fiting
model was identificd as tb one which minimized
tb de;viare in reldim to th &grees of fteodom.
EPI - INFO andEGRET soft ware were used in
data araljrsis.

Results

The ages of &e three hrmdred iluses ranged
ftom 2l pars to 6,{ years, with 50.7% of them
being over 40 years. The mean age was 42.1
years with a standard deviation of 9.1 years. The
duration of employment \xaried from I - 39
years, the mean was 15.8 years and standard
d€viation 10.6 years. There were onty six (27d
males in the sample while the percentage of
male nui'ses ia the Gampaha district vaS three.
Six (27oi of the unpte gave a history of
He,patitisb vaccination.
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Age in1m.
>40

<= 40

Emplqment

<= 15 yrs

7.O3

Q.6-23.8\

5.02
(2.0-13.2)

Table l: Relationship bstwe€xr age, duration

Exposure
of employment

HbcAb IIBcAb OR
{rye -ve (95%q)

Eepatitis B disease ctstus

Of the 300 samples testeq 40 were found to be
HBcAb positive in the first rornd of tsts. Of
these, 35 remained positive on re-testing.and
this was considered as evidence of,iinfection,
giving a prevalence rate of 11.6% among the
nursing personnel ',All 35 werefemales.
Seven of the blood saryles''nrere found to be
positive for HBsAg on tle first round of tests
and six were confirmed d re-test and verified
usrng the confimatory test All six thus
id€Nrtifid were females who were also found to
be positive for HBcAb. The h€patitis B carrier
status was thus es,timated as 2 percent.

Rigk factors

Employment and personal cbaraceristics of
nunies who were HbcAb positive were compared
with those who wete negative, to compute dds
ratios. Results of this rmivariate analysis are
shovm in Tables l-3. Being orrcr 40 years of age
and a period of employment of over 15 years
were both associated with significantly inseased
risk of being HBcAb positive (Iable l).
Risks associated with different occupational
settiqs (Table 2) and possible exposres in the
respondent's personal histories were examined
(Iable 3). The study did not id€ntify any work
settitrg that increased the risk of infwtion. A
history of needle stick fu$ury, nursing three or
more jaundiced patients within the past six
montbs, jaundioe in the respondent in ttre
spouse and jaundice in a member of the family,
were found to be associated with a statistically
significant increase in risk.
As it uas difficult to draw conclusions about
the relative importance of oocupational nnd non
occupatioral exposures from the trlrivariate
analysis, a logistic regression anatryis was
canied out The frctor levels,,patameter
estimates and the adjusted odds ratios of the
variables in the best fit model are gven in
Table 4. The model estimates ,that the
probability of having hepatitis B increases with
age oveltO years and duration of employment
over 15 years as a nurse. A threefotd insease

30 t22
5 143

29 128
6 137

Table 2: Occupational exposures and risk of
hepatitis B in fection in nurses

Exposure HbcAb HBcAb OR
*ve -ve (95%CD

Bloodbank
Yes
No

Psychiatric
Unit
, >= lyr

< lyr
Labour

room
>= 2yrs

< 2yrs
Surgical
ward

>= 4yrs
< 4yrs

Operating
ttrcatre

Yes
No

Needle stick
past 6 months.

Yes
No

Jaundice patients
past5 months

> = 3 persons
< 3persons

0.53
(0.01-3.7)

0.71
(0.2-2.4)

80 1.54
r85 (0.7-3.4)

166 l.l4
ee (0.s-2.6)

1.23
(0.s-2.8)

114
34 251

438
31 227

t4
2l

23
12

11 72
24 193

32
3

27
I

184 4.7
t (1.4-24.6)

n5 4.4
150 (1.8-r0.e)
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in risk is observed with the report of a needle
stick injury. A past history ofjaundice in the
respondeat and spouse were both associated
with hig[ ORs suggesting the inrreased
probability of such an iltness being due to
hepatitis B virus.

Table 3: Nonoupational e>iposures and risk
of hspatitis B infoction in nurses

Exposure HbcAb HBcAb OR
+ve -ve (95o/oCT)

Table 4: Adjustd odds ratios from logistic
regression best fit model

Exposure Coefficient OR
(es% cD

Age inyn.
> 40.

Employment
>lSyrs.

Needle stic.k
injury in
past6 months

Jaundice in
past 5 years

Jaundice in
spouse

0.076

0.718

1.204

1.08
(1.0-1.2)

2.05
(4.0- r6.e)

3.33
(1. l-10.3)

).o)
(l.e-r6.7)

2.44
(1.162)

1.731

0.89

Discussion

The estimated proralene rate of ll.60/o for
hepatitie B infection among nrs6s in the
Gampah.'r distdct is much higher than
prevalence rates reported among nurses in

countries such as Canada 2-5o/o (S),
USA 3% (2) and IJK 4.Zyo (6), although less
than the reported figures from corurtries such
as Egypt 28% (7) and Yugoslavia 17% (8). It is
important to note that the study estimates that
one in wery nine nurses is afected.

The prevalence rates of infectious ageuts among
population groups in the health care
environment are generally higher rhan in the
community (9). The HbsAg carrier rate found in
the present study was 2Yo. Thts is in fact lower
then the 2.5% rryrtd, in a community survey
in the same district by the authors (10).
However, the hepatitis B surface antige,n carrier
rate among females in the general poErlation as
reported by Padmasiri et al was A.S6Vo (10). The
present sample of nurses consist€d of 98%
females and thus the prevalence among ferrale
nursing ofEcers is 2.3 times higher than the

HospiElization
with invasive
care

Yes
No

Frevious blood
tansfisions

Yes
No

Dental
exhactions

>=3
<3

Jaundice in
5 5'ears;

Yes
No

Jaundice
in spouse

Yes
No

Jaundice in
family

Yes
No

Married
Unnoaried

>2 children
< =2 children

Childbirth
assisted

rct assisted

t6 105

19 160

06 27
29 238

1l
24

3

32

9
26

1.3

(0.6-2.8)

1.8

(0.6-5.0)

43 0.5
222 (0.r-1.7)

23 3.6
242 (1.4-e.4)

16 3.6
21e (1.2-10.3)

36 2.9
22e (1.34.7)

235 4.3
30 (0.7-8e.7)

55 0.6
180 (0.2-1.6)

68 l.l
10e (0.6-2.20)

7
2',7

34

I

5

29

t2
t7
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prsvalenc€ among the females in the general
population, None of the males in the sample was
found to be positive.

The logistic regression identified both age and
duration of employment as being associated with
an increased risk, the latter having a higher
adjusted odds ratio. The association of
increasing age and duration of employment
found in the present study is very similar to
findings from other countries (6, 7).

lviarmion sad Jsnkin stuffng health care

workers in a stable population, reported that risk
ofinfection varied in different work settings (6).

The present study did not demon$mte such a
relationship probably because of tbe small
number of cases in some of the work settings
and the changes in work settings that an
individual nurse wll e:rperience during a
workiag lifetime. The increased risk associated
with needle stick injury demonstrated in the
study is well documented (6, 7). Reports indicate
that injuries and associated irfections are

cornmon wen in dwelo@ countries despite
the rN€ of sophisticated techniques and
transmission is known to occur with minute
volumes of infected serum (12).
The association of a past illness with jaundice

and hepatitis B has been described b'y other
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