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1. Introduction

Tuberculosis (TB) remains a major public health problem in
India and globally.1 With over 1.9 million new cases annually, India
is the highest TB burden country in the world, accounting for one
fifth of the world’s new TB cases and two thirds of the cases in the
Southeast Asia region.1,2 The prevalence of TB disease is an
important epidemiological index to measure the burden in a
community. Epidemiological information on TB is also vital for the
planning of control strategies and service delivery systems. A
nationwide disease survey conducted by the Indian Council of
Medical Research (ICMR) during 1955–1958 provided information
on the TB disease situation in the general population of the country
for the first time.3 However, information on the TB situation in the
tribal populations of India is limited to a few studies carried out in
small populations scattered across the country.4–8

The tribal populations are groups of people who share common
cultural and socio-religious beliefs, and reside in particular
discrete geographic areas. Their cultural and socio-religious beliefs

are quite different from those of the wider general population.
They are an underprivileged group of society, often having poor
access to healthcare delivery systems. As per the 2001 National
Census, the tribal population is estimated at 84.32 million,
representing 8.2% of the country’s total population.9 In the central
Indian state of Madhya Pradesh, it accounts for about a quarter of
the total state population. The various tribes living in the State
have been categorized into 46 ethnic groups. Three groups among
them are identified as ‘primitive’ because of their relative
backwardness, isolation, and neglect in the past. The Saharia are
one of these three primitive tribes. The word ‘Saharia’ is a
combination of the two words ‘Sa’ (companion) and ‘Haria’ (tiger),
meaning ‘companion of the tiger’.10 The economy of the tribe is
based on agriculture, labor, and wood cutting. A TB disease
prevalence survey conducted by the Regional Medical Research
Centre for Tribals (RMRCT) in 1991–1992 showed a high
prevalence of TB disease (1270/100 000 population) amongst
them.4 There has been no further, more recent information
regarding the TB situation in this primitive tribe since then.

This paper provides information on the current TB disease
situation in this primitive tribal community, resulting from a
recently conducted community-based disease prevalence survey
in the same area.
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S U M M A R Y

Objectives: To estimate the prevalence of pulmonary tuberculosis (TB) disease amongst the Saharia, a

‘primitive’ tribe of Madhya Pradesh, Central India.

Methods: A community-based cross-sectional TB prevalence survey was undertaken in the Saharia, a

‘primitive’ tribal community of Madhya Pradesh. A representative random sample of villages

predominated by tribal populations was chosen from the selected block of Sheopur District. All eligible

individuals were screened for chest symptoms related to TB. Sputum samples were collected from all

eligible individuals, transported to the laboratory, and examined by Ziehl–Neelsen smear microscopy

and solid media culture methods.

Results: Of the 11 468 individuals eligible for screening, 11 116 (96.9%) were screened for symptoms. The

overall prevalence of pulmonary TB disease was 1518 per 100 000 population. Prevalence increased with

age and the trend was statistically significant (p < 0.001). The prevalence of pulmonary TB was also

significantly higher in males (2156/100 000) than females (933/100 000) (p < 0.001).

Conclusion: The findings suggest that TB disease remains a major public health problem in the Saharia

‘primitive’ tribal community of Madhya Pradesh, Central India.
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2. Materials and methods

2.1. Study area

The study was carried out in the Karhal block, Sheopur District
from November 2007 to March 2008. Karhal is situated about
40 km from the District headquarters. The terrain is difficult, with
most of the villages located in remote jungle areas having poor
connectivity by road, which remain cut off from the surrounding
areas during the rainy season.

2.2. Study population

The required sample size was estimated to be approximately 11
000 adults aged �15 years for an assumed prevalence of 1270/100
000 bacteriologically positive TB,4 with a precision of 25% at a 95%
confidence level, a design effect of 2 for cluster sampling, and
coverage for examination of at least 90%.

All the villages in the block were arranged in descending order
of the tribal population, and a list of the villages predominantly
covered by the tribal population (80% and above) was prepared.
The required number of villages (a village was considered as a
sampling unit for the survey), was selected at random in order to
cover the estimated sample size. The study was approved by the
ethics committee of RMRCT.

Planning visits were made to the villages prior to the survey to
inform village leaders of the purpose of the survey. Group meetings
were also conducted to explain the purpose of the study to the
community and to seek their co-operation. A complete census of
the selected villages was done by house to house visits, and all
individuals excluding visitors to the household were registered.
Relevant data were collected on an individual card in a pre-coded
form. Informed written consent was obtained from all individuals
included in the survey.

2.3. Symptom screening and sputum collection and processing

All individuals aged 15 years and above were questioned
regarding the presence of chest symptoms relating to TB, namely:
persistent cough for 2 weeks or more; chest pain for 1 month or
more; fever for 1 month or more; and hemoptysis. Persons with
any of these symptoms (‘chest symptomatics’) were considered
eligible for sputum collection. Persons with a previous history of
anti-TB treatment were also considered eligible for sputum
collection. Two sputum samples (of at least 2 ml each) – one spot
and one overnight – were collected from all eligible individuals in
sterilized McCartney bottles.

Portable refrigerators were carried to the field. The samples
were stored in the refrigerator in the field and were transported to
the laboratory maintaining a cold chain. They were kept at +4 8C in
the laboratory until processing.

Direct smears were made from all sputum specimens. The
smears were stained by Ziehl–Neelsen (ZN) method and were
examined for acid-fast bacilli (AFB).11 The specimens were also
processed for culture by modified Petroff’s method and were
examined for growth of Mycobacterium tuberculosis once a week for

8 weeks. The niacin test and growth on para-nitrobenzoic acid was
done to confirm the growth of M. tuberculosis.12 In addition, all
positive smears and a 20% random sample of negatives were read
once again for quality control purposes.

2.4. Case definition and treatment

A pulmonary TB (PTB) case was defined as an individual whose
sputum was positive for AFB by ZN microscopy and/or growth of M.

tuberculosis by culture examination.
All bacteriologically positive cases were referred to the

concerned health authorities for anti-TB treatment, under intima-
tion to the State TB Officer.

2.5. Statistical analyses

The data were computerized, edited, and corrected for
mistakes, if any, and analyzed using SPSS software package
(version 13.0; SPSS Inc., Chicago, IL, USA). The Chi-square test of
significance was applied to the difference in proportions of
symptomatic individuals and cases among different classifications.
Linear trend in proportions was tested for significance using the
trend Chi-square. The 95% confidence intervals (CI) were estimated
using the appropriate cluster sampling formula for the variance of
the prevalence estimate. A p-value of <0.05 was considered to be
statistically significant.

3. Results

A total of 33 randomly selected villages were covered by the
study. Of the 11 468 individuals eligible for screening, 11 116
(96.9%) were screened for symptoms. Of these, 1269 (11.4%)
individuals were found to be symptomatic. Sputum was collected
from 1248 (96.3%) of the symptomatic individuals who were
eligible for sputum collection. Thus, the coverage for symptom
elicitation and sputum collection were both above 95% (Table 1).

The proportion of males eligible for sputum collection was
higher (15.2%) than that of females (8.0%) (Table 2), and the
difference was statistically significant (p < 0.001). The proportion
of symptomatic individuals eligible for sputum collection in-
creased from 4.1% in the 15–24 years age group to 24.1% in the 55+
year age group; the increase in trend was statistically significant
(p < 0.001) (Table 3).

The overall prevalence was found to be 1518 (95% CI 1208–
1829) per 100 000 population. The prevalence of PTB in males
(2156/100 000; 95% CI 1686–2625) was more than double that
amongst females (933/100 000; 95% CI 608–1257) (p < 0.001;
Table 2 and Figure 1). The prevalence increased with age, being 546

Table 1
Coverage of the TB prevalence survey

Activity Coverage (%)

Individuals eligible for screening 11 468

Individuals screened 11 116 (96.9)

Sputum eligible 1269 (11.4)

Sputum collected 1248 (98.3)

Table 2
Prevalence of tuberculosis among tribal men and women

Sex Individuals eligible

for screening

Number screened Eligible for

sputum (%)

Number having

sputum collected

Number

sputum-positive

Prevalence per 100 000

population (95% CI)

Male 5574 5321 808 (15.2) 796 113 2156 (1686–2625)

Female 5894 5795 461 (8.0) 452 53 933 (608–1257)

Total 11 468 11 116 1269 (11.4) 1248 166 1518 (1208–1829)

CI, confidence interval.
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