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Hepatitis B virus infection in hospital personnel
A. J. ELAVIA, D. D. BANKER

ABSTRACT
Background. Healthcare workers are known to be prone

to infection with the hepatitis B virus. We did this study, as
there are only a few reports from India on the prevalence of
this infection among hospital personnel, so that a rational
and effective immunization policy could be evolved.

Method. Eight hundred and sixty-three hospital
employees including doctors, nurses, technicians, office
workers, orderlies and other ancillary staff were screened by
ELISA for both hepatitis B surface antigen and its antibody
as indicators of prior infection.

Results. Eighty-six (10%) were found to be seropositive for
hepatitis B surface antigen alone while in 138 (16%) only the
antibody was detected. We did not come across any subject
in whom both the antigen and the antibody were present
simultaneously. Seropositivity was associated with a history
of contact with blood or blood products, accidental parenteral
exposure and direct patient contact. A history of close con-
tact with a known patient with hepatitis and a past history of
jaundice showed a weaker association, while a history of
surgery or dental treatment was not significantly associated
with seropositivity. There was a significantly (p<0.5) higher
seropositivity in males than in females. The seropositivity
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was also related to the employee's socio-economic status.
Working in a dialysis unit carried the greatest risk.

Conclusion. Energetic steps should be taken' in all hospitals
for the prevention of hepatitis B virus infection among
healthcare workers.

INTRODUCTION
Hepatitis B virus (HBV) infection has long been recognized
to be an occupational risk of healthcare workers. The
chances of hospital acquired infection with HBV arise
primarily from contamination of the hands and mucous
membranes of the eyes, nose and mouth by infected blood
and body fluids. There is no evidence that HBV is trans-
mitted through the airborne route. The risk of HBV infection
following percutaneous needlestick exposure to contaminated
blood is estimated to be between 6.5% and 60%, being 45
to 120 times greater than that from human immuno-
deficiency virus (HIV) infection.' Within a hospital setting,
haemodialysis units, oncology wards and clinical laboratories
have been identified to be the main areas of risk for trans-
mission of HBV. Operation theatres, blood banks and
medical wards are other high-risk areas.

The carrier rate among the general population irr India is
between 2% and 8% and in hospital personnel between 8%
and 18%.2,3 Chronic hepatitis B, a rare disease in the general
population, is common in healthcare personnel, and is
estimated to be one of the major causes of morbidity and
mortality due to liver disease."
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Since measuring both hepatitis B surface antigen (HBsAg)
and its antibody (anti-HBs) as indicators of prior infection
provide the best means of estimating the magnitude of risk of
HBV transmission in healthcare settings compared to that in
the general population, we studied both these markers in our
hospital staff. There are very few studies on the prevalence
of HBV infection among hospital personnel from India.t>?
As potent vaccines are now available, the extent of HBV
infection among healthcare personnel needs to be studied so
that an effective immunization policy might be evolved.

SUBJECTS AND METHODS
This study was conducted from 1985 to 1989 in the Sir
H.N. Hospital, a 350-bedded general hospital situated in
central Bombay. The hospital has a permanent staff of 1077
persons, of whom 120 work in office areas. Five to seven ml
of blood was collected by venepuncture using aseptic precau-

TABLEI. Prevalence of HBsAg and anti- HBs in healthy hospital
personnel

Category n HBsAg positive Anti-HBs positive
n (%) n (%)

Group!
Doctors 86 7 (8) 9 (10)
Nurses 400 41 (10) 81 (20) ,
Technicians 69 8 (12) 10 (14)

(includes pathology and
blood bank technicians)

Orderlies 195 28 (14) 33 (17)

GroupIJ
Office workers 60 1 (2) 2 (3)
Ancillary staff 53 1 (2) 3 (6)

(liftmen, floor
supervisors, watchmen)
Total 863 86 (10) 138 (16)

Z=5.58; p<O.OOl
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tions, from a total of 863 employees comprising 86 doctors,
400 nurses, 69 technicians, 60 office workers, 195 orderlies
and 53 ancillary staff. The 400 nurses tested included student
nurses deputed for the B.Sc. (Nursing) degree course of the
hospital. Serum was separated following clot retraction. The
sera were stored in 0.5 ml aliquots at -20°C until tested.

All sera were tested for HBsAg (AUSZYME-II) and anti-
HBs (AUSAB-EIA) using commercially available kits
manufactured by Abbott Laboratories, USA.

Statistical analysis of the data was done using the Z and
Chi-square tests.

RESULTS
The detailed results are given in Tables I to IV. A significantly
higher proportion of doctors, nurses, technicians and order-
lies had evidence of HBV infection compared to office
workers and ancillary staff (Table I). While HBsAg was
found to be more prevalent among the orderlies (14%)
followed by technicians (12%) and nurses (10%), the pre-
valence of anti-HBs was found to be the highest among
nurses (20%) followed by orderlies (17%) and technicians
(14%). The prevalence of HBsAg and anti-HBs among doctors
was 8% and 10% respectively. No significant difference was
found in the distribution of HBsAg and anti-HBs between
surgical and non-surgical resident doctors and nurses.
Whereas HBsAg alone was positive in 86 (10% ) of the hospital
personnel, anti-HBs alone was found to be present in 138
(16%), giving a total prevalence of either marker in 224 out
of 863 (26%) staff members. The two markers were not
detected together in any sample.

The prevalence of seropositivity was directly associated
with the age of the employee and was significant (p<O.OI)
in those between 25 and 44 years (Table II). It was also
correlated to their socio-economic status as measured by the
Hollingshead Index." The higher seropositivity among males
was also statisticall~ significant (p<0.05). Direct physical
contact with patients (p<O.Ol), contact with blood, blood
products and body fluids (p<O.OI) had a closer association

Category n

TABLEII. Prevalence by age, sex, duration of employment and socio-economic status

HBsAg positive
n (%)

Anti-HBs positive Remarks
n (%)

Age (in years)
18-24 123 6 (5)
25-34 700 77 (11)
35-44. 18 2 (11)
45-54 14 1 (7)
>55 8 0 (0)

Sex
Male 318 42 (13)
Female 545 44 (8)

Employment (in years)
1-5 515 47 (9)
6-10 312 33 (11)
11or more 36 6 (17)

Socio-economic status
(Hollingshead index)8

1-2 93 7 (8)
3-4 562 49 (9)
5 208 30 (14)

12 (10)
121 (17)

3 (17)
1 (7)
1 (13)

61 (19)
77 (14)

84 (16)
48 (15)
6 (17)

9 (10)
89 (16)
40 (19)

Group I:25-44 years
Group II:Others
Z=2.56; p<O.OI

Z=2.30; p<0.05

not significant

Group I: 1-4
Group II:5
Z=2.20; p<0.05
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TABLEIII. Prevalence by occupational variables and exposure history

Category n HBsAg positive Anti- HBs positive pvalue
n (%) n (%)

Physical contact with patients
Never 113 2 (2) 3 (3)
Occasional 69 8 (12) 12 (17) Chi=9.39; p<0.01
Frequent 681 76 (11) 123 (18)

Contact with blood, blood products
or body fluids

Never 1n 2 (2) 3 (3)
Occasional 137 10 (7) 21 (15) Chi=9A1; p<0.01
Frequent 613 64 (10) 114 (19)

Accidental parenteral exposure
Yes 253 43 (17) 61 (24)
No 413 30 (7) 61 (15) Chi=15.23; p<0.OO1
Cannot say 197 13 (7) 16 (8)

Ever worked on dialysis unit
Yes 213 33 (15) 69 (32) Chi=11.05; p<0.OO1
No 650 53 (8) 69 (11)

History ofjaundice
Yes 89 23 (26) 27 (30)
No 461 37 (8) 58 (13) Chi=2.49; p<0".2
Cannot say 313 26 (8) 53 (17)

History of contact with a
known hepatitis case

Yes 133 19 (14) 37 (28)
No 312 30 (10) 48 (15) Chi=2.08; p<0.2
Cannot say 418 37 (9) 53 (13)

History of any dental or surgical
procedure in the past 5years

Yes 123 12 (10) 19 (15)
No 740 74 (10) 119 (16)

TABLEIV. Prevalence by medical specialty

Category HBsAg positive Anti-HBs positive
n (%) n (%)

n

Group/
Surgery 123 14 (11) 20 (16)
Pathology 99 15 (15) 23 (23)

(includes blood bank)
Medicine 268 24 (9) 48 (18)
Dialysis unit 47 8 (17) 11 (23)
Anaesthesiology 9 1 (11) 1 (11)

Groupl/
Paediatrics 65 5 (8) 7 (11)
Obstetrics- 83 6 (7) 9 (11)

Gynaecology
Others 169 13 (8) 19 (11)

(includes ancillary. staff, office workers, etc.)

Z=1.9; p<O.1

than a past history of jaundice (p<O.2) or contact with a
known patient with hepatitis (p<O.2). Accidental parenteral
exposure and working on dialysis units were strongly
(p<O.001) associated with seropositivity, but a history of
surgery or dental treatment was not (Table III). No statistical
significance could be deduced from duration of employment

probably because there were few employees who had been in
service for 11 years or more. Table IV shows that employ-
ment in dialysis units, the pathology laboratory and medical
wards was associated with a high seropositivity rate.

DISCUSSION
Hepatitis B virus poses a major risk to hospital personnelt-"
in whom the majority of HBV infections occur due to
accidental needlestick injuries,'! contact with ungloved
hands, or exposure of mucous membranes to infectious
material.

In our study, evidence of HBV infection, as estimated
by the detection of HBsAg, was found in 86 (10%) and by
the presence of anti-HBs in 138 (16%) of the 863 hospital
personnel. The simultaneous presence of HBsAg and anti-
HBs was not found although the presence of both was tested
in each serum sample. The latter marker has not been taken
into account by many workers who have done HBV preva-
lence studies. On considering both these markers 224 (26%)
out of the 863 hospital personnel showed evidence of prior
HBV infection as opposed to only 10% who showed presence
of HBsAgalone. The core antibody (anti-HBc) also reflects
previous HBV infection but we could not afford to test for its
presence. However, we believe that the results would not
have been affected greatly as it has been reported that anti-
HBs and anti-HBc are usually present concurrently. 12

Studies from other parts of the world have also reported
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a high prevalence of HBV seropositivity among hospital
personnel. Kashiwagi et al.t? from Japan reported an overall
prevalence of 3,4% for HBsAg, 23% for anti-HBs and 37%
for anti-HBc among hospital personnel in comparison
with a control population in which the prevalence was lower.
Pattison et al. in 197313 reported an HBV seropositivity rate
of 36% in staff members of three haemodialysis units which
was more than three times that found in other hospital
employees.

Joshi et al,' reported that among hospital staff, orderlies
had the highest positivity for HBsAg followed by technicians
and doctors, while anti-HBs positivity was higher in technicians
and nurses. They concluded that the high prevalence of
HBsAg among orderlies might be attributed to their low
socio-economic status, unhygienic habits and to the nature of
their occupation which involves not only close contact with
patients but also a proneness to minor injuries and abrasions
during work.

In our study, the prevalence of HBV markers among those
who could recall a past illness of jaundice was high. Of the
461 employees who categorically denied any past history of
jaundice, 8% and 12.6% were found to be positive for
HBsAg and anti- HBs respectively, suggesting that they
probably had subclinical HBV infection.

LaBrecque et al. 14 have shown that the risk of HBV trans-
mission to others by HBsAg carrier health workers is rela-
tively low, even if they are HBeAg positive. They emphasize
that there is no need to exclude the chronic HBsAg carrier
health worker from any area of primary patient care.

Favero et al. 15 have demonstrated the unusual stability of
HBsAg on various surfaces and that the potential for
environmental contamination by antigen positive blood is
considerable within the operation theatre and clinical
laboratory. 15 Our experience' suggests that all new hospital
employees should be tested for the presence of HBsAg and
anti-HBs in their blood so that adequate steps can be taken
to protect them and their contacts from infection. Routine
tests for HBsAg will alert the medical, paramedical,
laboratory staff and others against the patients who are
HBsAg positive so that adequate steps can be taken to
handle their blood and excreta.? All healthcare workers
should know and apply the appropriate safety precautions'
and susceptible staff should be protected with the hepatitis B
vaccine.
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