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Summary It is possible that tuberculosis is transmitted from patients to
healthcare workers (HCWs). However, there are few data on this from
developing countries. The object of this study was to document the incidence
of tuberculosis among HCWs in the Christian Medical College (CMC), Vellore,
India during a 10-year period (January 1992–December 2001). Data were
collected from records maintained in the staff and students health services of
CMC. A total of 125 cases were diagnosed during the period of study. The
overall incidence of sputum positive cases was similar to that observed in the
general population, during most years. However, it appears that focal
outbreaks occur with transmission between HCWs. The chance of developing
extra-pulmonary tuberculosis was higher in HCWs compared with the general
population.
Q 2004 The Hospital Infection Society. Published by Elsevier Ltd. All rights
reserved.

Introduction

Tuberculosis is endemic in India. Every year
approximately two million people in India develop
tuberculosis, accounting for one fourth of world’s
new cases.1 Official records in the Vellore district
show the prevalence of sputum positive cases to be
four in every 1000 with an annual incidence of about
one in every 1000.

With the advent of the human immunodeficiency
virus (HIV) epidemic, the incidence of tuberculosis,

especially that of multi-drug resistant cases is on
the increase worldwide. As the major mode of
transmission of tuberculosis is via the airborne
route, it is possible for this infection to be
transmitted to healthcare workers (HCWs) during
patient care. However, there is very little infor-
mation on this issue, especially from low income
countries where tuberculosis is endemic.

Louther et al.2 observed a significant association
between occupation and tuberculin conversion in a
study performed in New York City hospital, where
large numbers of patients with tuberculosis are
seen. A few studies from other parts of the world
have also shown an increased risk among HCWs in
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general and among certain categories, like nurses
and respiratory therapists.3 –6 Studies documenting
molecular evidence of transmission related to
occupation also exist.6 However, most studies
reported from developed countries show that
HCWs have no increased risk of contracting the
disease compared with the general population.7–9

There are no such data currently available, from
hospitals in India, which cater for large numbers of
patients with tuberculosis. Such information is
necessary to develop infection control measures
aimed at preventing transmission of airborne
pathogens in the hospital setting.

The Christian Medical College (CMC) is a tertiary-
care hospital with over 1800 inpatients and an
outpatient load of over 3500 patients per day. More
than 5000 individuals are involved in patient care,
either as employees or students. This study was
undertaken to assess the magnitude of the problem
of tuberculosis among HCWs in the hospital.

Methods

HCWs who received antituberculous therapy (ATT)
during the period 1992 to 2001 were collected from

the records maintained in the staff and student
health services department of CMC. Staff with
illnesses present to this department, where cost-
free services are provided. There is no active
surveillance for tuberculosis. Pulmonary tubercu-
losis was diagnosed when acid fast bacilli (AFB)
were found on sputum smear examination. In the
absence of smear positivity, those with clinical
features and chest X-ray findings consistent with a
diagnosis of tuberculosis were also started on ATT.
Extra-pulmonary tuberculosis was diagnosed based
on finding AFB or when the histopathology was
diagnostic.

Results

A total of 125 HCWs were diagnosed to have
tuberculosis during the period January 1992 to
December 2001. Among these, 71 had pulmonary
tuberculosis and 54 had extra-pulmonary tubercu-
losis (Table I). All categories of HCW were affected.

Forty-seven (66.2%) of the 71 patients diagnosed
with pulmonary tuberculosis, were sputum positive
for AFB. The incidence of sputum positive tubercu-
losis ranged form 0.37 to 1.57 per 1000 staff in
different years (Table II). Table III describes the
incidence of sputum-positive pulmonary tuberculo-
sis among different professional groups. The inci-
dence of infection among nurses was above one per
1000 in most years. In the year 1997, attendants and
in the year 2001, students, had very high incidences
of pulmonary tuberculosis.

The incidence of extra-pulmonary tuberculosis
is shown in Table IV. This ranged from 0.34 to 1.57
per 1000 during the period of the study. The most
common form of extra-pulmonary tuberculosis
diagnosed (30/54; 55.6%) was lymphadenitis
(Table V). Lymphadenitis was significantly

Table II Incidence of pulmonary tuberculosis during the years 1992 to 2001 among healthcare workers compared with that of
general population

Staff and students Pulmonary tuberculosis Incidence
(per 1000)

Sputum positive Incidence
(per 1000)

General population
(sputum positive)

1992 5393 4 0.74 (0.20, 1.89) 2 0.37 (0.04, 1.34) 0.7
1993 5652 10 1.77 (0.85, 3.25) 4 0.71 (0.19, 1.81) 0.85
1994 5731 10 1.74 (0.84, 3.21) 9 1.57 (0.72, 2.98) 0.60
1995 5641 2 0.35 (0.04, 1.28) 0 0.00 0.87
1996 5831 4 0.69 (0.19, 1.76) 3 0.51 (0.11, 1.50) 1.09
1997 6117 11 1.80 (0.90, 3.22) 9 1.47 (0.67, 2.79) 1.19
1998 6263 7 1.12 (0.45, 2.30) 6 0.96 (0.35, 2.08) 1.05
1999 6466 6 0.93 (0.34, 2.02) 3 0.46 (0.10, 1.35) 0.75
2000 6536 7 1.07 (0.43, 2.20) 3 0.46 (0.09, 1.34) 1.07
2001 6533 10 1.53 (0.73, 2.81) 8 1.22 (0.53, 2.41) 0.85

Data in parentheses are 95% CI.

Table I Number of cases of pulmonary and extra-pulmonary
tuberculosis in different professional groups

Profession Pulmonary Extra-pulmonary

Nurse 18 14
Doctor 1 9
Attendant 13 8
Technician 10 3
Clerk 13 7
Student 16 13

Total 71 54
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ðP , 0:005Þ more common (83.3%) among women
HCWs than in the other study groups. Nine of the 10
(90%) doctors diagnosed had extra-pulmonary
tuberculosis.

Eighty of the 125 (64%) infections occurred in
individuals below 32 years of age. The largest
number of cases was observed among nurses
(25.6%) and nursing students (19.2%). There were
six cases of drug-resistant tuberculosis.

Discussion

Our data show that the overall incidence of sputum-
positive symptomatic tuberculosis among staff
during most years is similar to that in the general
population in our area. As this report is based on
records of self-reported cases, it is possible that a
few cases were missed. This is unlikely to be
substantial as treatment is offered free. Certain
groups of HCWs have incidences that are two to four
times that observed in the general population in
certain years. As the cases are mostly clustered in
certain categories of staff, it is possible that focal

outbreaks occur as a result of staff to staff
transmission. Such transmission has been previously
documented elsewhere.6 Stringent guidelines are
required to minimize this type of transmission. The
increased number of cases among medical and
paramedical students in one year shows the need
for policies to prevent transmission of tuberculosis
among such students, especially those who are
resident in academic institutions. Extra-pulmonary
tuberculosis appears to be much more common
among staff than in the general population. Under-
reporting of extra-pulmonary tuberculosis could be

Table III Incidence of sputum-positive tuberculosis among different professional groups

Nurses Doctors Attenders Students

Number Incidence Number Incidence Number Incidence Number Incidence

1992 0 0 0 0 0 0 1 0.79
1993 1 0.93 0 0 0 0 1 0.71
1994 3 2.80 0 0 2 1.95 0 0
1995 0 0 0 0 0 0 0 0
1996 1 0.85 0 0 0 0 0 0
1997 2 1.58 1 1.85 4 4.25 2 1.32
1998 2 1.52 0 0 2 2.13 1 0.64
1999 2 1.43 0 0 0 0 1 0.66
2000 1 0.68 0 0 0 0 0 0
2001 1 0.65 0 0 0 0 6 4.28

Table IV Incidence (per 1000) of extra-pulmonary tubercu-
losis among healthcare workers (HCW) compared with that in
general population

HCW General population P-value

1993 1.23 0.099 ,0.001
1994 1.57 0.065 ,0.001
1995 0.53 0.093 0.02
1996 0.34 0.059 0.055
1997 0.65 0.087 0.003
1998 1.11 0.13 ,0.001
1999 1.39 0.152 ,0.001
2000 1.22 0.399 0.006
2001 0.77 Not available

Table V Cases according to occupation, age, and type of
disease among 55 infected men and 70 infected women

Men Women Total

Occupation
Doctors 5 5 10
Nurses 2 30 32
Attenders 18 3 21
Technicians 10 3 13
Clerks 16 4 20
Students
Medical 2 1 3
Nursing 1 23 24
Paramedical 1 1 2

Type of disease
Pulmonary 38 33 71
Pleural 2 6 8
Lymph node 5 25 30
Disseminated 6 4 10
Others 4 2 6

Age of HCW (years)
18–24 24 26 50
25–31 12 18 30
32–38 8 4 12
39–45 3 4 7
46–52 4 7 11
53–59 4 11 15
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one factor responsible for the low incidence in the
community. However, the difference observed
cannot be fully explained by this factor or increased
awareness and better treatment-seeking behaviour
among hospital staff. Absence of these is likely to
lead to late diagnosis rather than missed diagnosis.
Therefore, it seems likely that the increase in
incidence is at least, in part, to transmission in the
hospital setting. Further studies are required to
draw conclusions on this issue. It is difficult to
explain the preponderance of extra-pulmonary
tuberculosis among women and also doctors.

Our data suggest that transmission of tubercu-
losis occurs in the healthcare settings with an
increased chance for developing extra-pulmonary
tuberculosis. Symptomatic pulmonary tuberculosis
appears to be occurring as focal outbreaks in
certain years. This is likely to be due to transmission
from one HCW to another, who are in prolonged
close contact, rather than from patients to HCW.
Policies for prevention of tuberculosis in the
healthcare setting should take these aspects into
consideration.
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