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ABSTRACT:

Research Problem: What is the level of bacterial car-
riage in different groups of hospital staff?

Objective: To study nasal and hand carriage of bacteria
in different groups of persons in a teaching hospital.

Study Design: Prospective study.

Setting: Surgical wards of J.N. Medical College Hospi-
tal, A.M.U., Aligarh.

Participants: Randomly selected persons from differ-
ent groups of hospital staff (doctors, nurses, ward and
aT assistants), visitors of patients, patients ~nd medi-
cal students.

Sample Size: 275 persons.

Study Variables: Nasal and hand carriage ofS. aureus
and gram negative bacilli.

Outcome Variables: Percentage of hospital staffshow-
ing bacterial carriage in their nose or on their hands.

Statistical Analysis: By tests of significance.

Result: Overall bacterial carriage rate in different cat-
egories of hospital staff was found to be 54.5%. Doc-
tors and paramedical staff had higher bacterial carriage
rate as compared to other groups. Though Staphylo-
coccus au reus was the commonest organism isolated
from both nose and skin, carriage of Escherichia coli,
Pseudomonas and Klebsiella group of gram-negative
bacilli was also observed. Nasal carriage was com-
moner than dermal carriage.

Conclusion: Doctors and paramedical staff in hospital
should adopt appropriate pre;ventive measures to avoid
transmitting pathogenic bacteria from their nose and
skin to their patients.

Key Words: Hospital - acquired infection, Bacterial
carriage Staphylococcus aureus, Escherichia coli.

/
INTRODUCTION:

The major impact of bacterial carriage by hos-
pital staff on the problem of hospital acquired infec-
tions has been pointed out by many workers through-
out the world. Staphy.l0coccus aureus is a normal com-
mensal of the nose in 30 - 40%.of healthy individuals;
but in hospital personnel an increased carriage rate has
been found7,13.15. Many workers have associated a high
rate of carriage of S. au reus in hospital staff with high
rate of wound infection. Carriage ofgram-negative rods'
on the hands of hospital staff is also common Ollr
hospital has a high rate of post-operative wound infec-
'tion caused mainly by S.aureus and E.coli, though
other gram-negative rods also playa significant rolel •
We, therefore, investigated nasal and hand carriage of
pathogenic bacteria in different groups of health care
workers who had regular contact with patients.

MATERIAL AND METHOD:

The study was conducted in the surgical wards
of Jawaharlal Nehru Medical College Hospital, Aligarh
Muslim University, Ali'garh, India, over a period of one
year - I st August, 1991 to 31 st July, 1992. 275 persons
were studied and they included doctors, nurses, ward
and operation theatre (O.T.) assistants. Visitors of
patients, patients and medical students were also exam-
ined. Nasal and hand carriage of S. aureus, and other
gram-negative bacilli was investigated. Sterile cotton
swabs pre-moistened with broth were used. Nasal swabs
were taken by introducing sterile cotton swabs into the
anterior nares and gently rolling it over the nasal mu-
cosa on both sides, while hand swabs were collected by
'rubbing a sterile cotton swab over the back of the wrist.
The swabs were immediately transported to the labora-
tory and inoculated on to Blood Agar, Teepol Lactose
Agar, and Cooked meat medium. Identification of bac-
teria was done according to standard techniques.5.1I,14

OBSERVATIONS:
Out of 275 persons examined, ISO (54.5%)

were found to carry either S. aureus or gram-negative
bacilli in their nose or on their hands. Doctors were
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found to have the highest rate of bacterial carriage
(80.0%). 76.0% paramedical staff (nurses) were carri-
ers, as were 66.0% of ward and O.T. assistants. 52.0%
pa~ients were carriers. Carriage rates were lower in
visitors of patients (18.0%) and medical students

(16.0%). (Table - I).

When carriage of S. au reus was considered
separately, (Table - 11), it became evident that persons
who had close contact with patients i.e. doctors and
paramedical staff, had much higher carriage rate, both
in nose (42.0 - 58.0%)and on skin (24.0%- 30.0%), than
the visitors and students (12.0% - 16.0% in nose and
4.0% - 8.0% on skin). As a whole nasal carriage of S.
au reus was more (37.0%) than hand carriage (18.9%).

Table III depicts that amongst the gram-nega-
tive bacilli isolated. E.coli headed the list. Pseudo-
monas and Klebsiella were isolated occasionally. Most
of the gram-negative rods were isolated from the hands
rather than nose. Apart from a single visitor, from
whose nose E.coli was isolated, medical students and
visitors of patients were other'wise free of gram-nega-
tive bacilli. Doctors and paramedical staff (nurses and
attendants) frequently carried gram-negative bacilli.

DISCUSSION:
It is obvious from our results that the overall

rate of bacterial carriage by hospital staff was signifi-
cant. Moreover, the carriage rate was highest in doc-
tors, nurses and Ward and O.T. assistants. This find-
ing is of _great concern because these very people
handle patients and equipments. Agrawall and Bauer
et al2 reported similar findings. S. ~ureus was more
prevalent in nose of persons who had close contact
with patients as compared to occasional visitors. This
finding of the present study is in conformity with the
observations of Agrawall and Onyemelukwe8•

In our study, phage-typing or antibiotic sen-
sitivity tests were not performed, so the high rate of
bacterial carriage could not be directly correlated with
the high rate of nosocomial infection, but there were
ample data linking nasal carri'lge of S. aureus by hos-
pital staff with hospital acquired infections.2.3.6.lo
Reybrouck9 and Steere and Mallison 12have described
direct contact spread of organisms from the hands of
doctors and paramedical workers to the patients, as the
commonest mode of transmission of hospital-acquired
infections. Similarly, Casewell and Phillips 4 demon-
strated the role of hands of hospital personnel in

transmission of Klebsiella sp. to the patients.

CONCLUSION:
On the basis of all these studies, it can be

very well assumed that doctors and para-medical staff
in a hospital, unless they adopt approp'riate preven-
tive measures, can themselves serve as a major mode
of transmission of pathogenic bacteria to their pa-

tients.

TABLE - I

OVERALL CARRIAGE OF BACTERIA IN
DIFFERENT GROUPS OF PERSONS

Group of NO.of NO.of Persons +ve 0/0

study persons persons for bacterial carriage
stud ied

Doctors 50 40 80.0
Nurses 50 38 76.0
Ward and 50 33 66.0
Assitants
Visitors of 50 9 18.0
patients
Patients 50 26 52.0
Medical students 25 4 16.0

TOTAL: 275 150 54.5

* Includes Staph.aureus. E.coli and other gram - negative
bacilli.
Z test 3.3, p 0.01 (Doctors and nurses vs patients)
Z test 8.0, p <. O.00 I (Visitors and medical students vs
patients) ,

TABLE-II

CARRIAGE OF STAPHYLOCOCCUS AUREUS IN
DIFFERENT GROUPS OF PERSONS

Group of No.of Positive in Positive in
I

study persons persons nose skin

Doctors 50 29(58.0) 12(24.0)
Nurses 50 27(54.0) 14(28.0)
Ward and O.T 50 2 I (42.0) 15(30.0)
Assistants
Visitors of 50 6(12.0) 4(8.0)
patients
Patients 50 15(30.0) 6(12.0)
Medical 25 4(16.0) 1(4.0).
TOTAL: 275 102(37.0) 52(18.0)

(Figures in parenthesis indicate percentage). 2 doc-
tors and 2 nurses had colonisation in more than one
site.
X] for nasal carriage = 35.46 ( p<O.OOI)
X] for dermal carriage 18.03 (p<O.OOI)
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TABLE-III

CARRIAGE OF GRAM - NEGATIVE BACILLI IN DIFFERENT GROUPS OF PERSONS

Group of Carriage site NO.of persons Number of persons positive for bacterial carriage
study persons studied E.coli Pseudomonas Sp. Klebsiella Sp.

Doctors Nose 50 0 0 1(2.0)
Skin 50 3(6.0) 1(2.0) 1(2.0)

Nurses Nose 50 0 0 0
Skin 50 6(12.0) 2(4.0) 2(4.0)

Ward and a.T. Nose 50 0 0 0
Assistants Skin 50 5(10.0) 1(2.0) 2(4.0)

Visitors of Nose 50 1(2.0) 0 0
patients Skin 50 0 0 0

Patients Nose 50 2(4.0) 0 1(2.0)
Skin 50 3(6.0) 2(4.0) 2(4.0)

Medical Nose 25 0 0 0
students Skin 25 0 0 0

(Figures in parenthesis indicate percentage)

j
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