
� Ten Member States do not even grant access to emergency care;
12 grant access to emergency care, while 5 grant access to more
extensive care.
� The obligations as regards health care outlined by the human

rights standards are met only partially, or not at all, in the
majority of Member States.
� Differences do not seem to relate to system of financing or

volume of irregular migration, but rather to categories of un-
documented migrants and strategies for controlling migration.
� European health policy makers should consider the role of

human rights standards within the basic norms and institutions
of the welfare state in relation to the issue of irregular migration.
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Tuberculosis (TB) is a major public health problem among the Saharia, a marginalized tribal group in Madhya Pradesh state, central India.
However, there is no information on the risk factors associated with the development of TB disease in this community. A cross-sectional TB
prevalence survey was conducted among the Saharia residing in Sheopur district of Madhya Pradesh. Information on tobacco smoking and
alcohol consumption was collected from all the individuals. Persons aged �45 years, males, smokers and alcohol consumers had higher risks
of developing TB disease. There is an urgent need to develop and implement culturally appropriate awareness raising activities to target
smoking and alcohol consumption to support the efforts to control TB in this community.
. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . ..

Introduction

Tuberculosis (TB) remains a major public health problem both globally
and in India. It is predominantly a disease of the disadvantaged and

marginalized populations, particularly the poor and hard to reach groups.
Three tribal groups in the central Indian state of Madhya Pradesh,
because of their relative socio-economic backwardness, isolation and
neglect in the past, are termed as ‘primitive’. The Saharia tribes are one
of the three tribal groups. A recent study conducted among the Saharia
found a very high prevalence of TB disease among the population
(1518/100 000 population).1 However, there is no information from
this community on the risk factors that are associated with the develop-
ment of TB disease. This article provides information on the association
of tobacco smoking and alcohol consumption with pulmonary TB disease
among this primitive tribal population.

Methods

A cross-sectional TB disease prevalence survey was conducted among the
Saharia tribal community of Sheopur district, Madhya Pradesh (MP),
central India, from November 2007 to March 2008. A total of 9538 in-
dividuals aged �15 years, from a randomly selected sample of villages in
the district, were screened for chest symptoms relating to TB disease. Two
sputum samples (one spot and one early morning) were collected from all
eligible individuals and were examined by Ziehl-Neelsen smear
microscopy and solid media culture methods for Mycobacterium
tuberculosis.

Information on tobacco smoking and consumption of alcohol was
collected from all individuals. They were asked about their current and
previous history of tobacco smoking as well as alcohol consumption. All
information was recorded using a pre-tested and a pre-coded question-
naire. Informed written consent was obtained from all individuals
included in the survey. The study was approved by the ethics
committee of the Regional Medical Research Centre for Tribals, Indian
Council of Medical Research, Jabalpur, MP, central India.

Data analysis

Data on the prevalence of exposure and disease for the present study were
obtained by comparing disease occurrence between exposed and
non-exposed groups. The prevalence odds ratio (POR) was used as the
effect measure. The POR was calculated by measuring the ratio of the
prevalence odds of the exposed and non-exposed groups for each risk
factor. It was obtained by univariate analysis using SPSS 13.0 software
(SPSS Inc., Chicago, IL, USA).

Results

Of the total 9538 subjects, 4544 (47.6%) were males and 4994 (52.4%)
females. The overall prevalence of tobacco smoking and alcohol con-
sumption was found to be 34.3 and 12.9%, respectively. The prevalence
of pulmonary TB significantly increased with age from 984/100 000 (95%
CI: 758–1210) in the 15- to 44-year old age group to 2745/100 000 (95%
CI: 2066–3425) in the �45 year olds age group. Males had a significantly
higher prevalence (2113/100 000, 95% CI: 1695–2531) than females (741/
100 000, 95% CI: 503–979). The prevalence of pulmonary TB was signifi-
cantly higher among smokers (1958/100 000) as compared to non-
smokers (1101/100 000) (P < 0.001). A similar difference was also
found among those who had consumed alcohol in the preceding year
(2202/100 000) as compared to those who had not consumed any alcohol

in the preceding year (1275/100 000) (P < 0.05). The prevalence was also
significantly higher among those who both smoked tobacco and
consumed alcohol (2334/100 000, 95% CI: 1447–3221) than those who
did not have these habits (1104/100 000, 95% CI: 843–1365). The
proportion of males who smoked tobacco or consumed alcohol (63.7
and 26.0%) were significantly higher (P < 0.001) than among females
(7.5 and 0.9%).

Table 1 shows the POR for age, sex, tobacco smoking and alcohol
consumption. Persons aged �45 years had 2.8 times higher risk of
developing TB disease than persons aged 15–44 years, males a 2.9 times
higher risk than females, smokers a 1.8 times higher risk than
non-smokers and those who consumed alcohol a 1.7 times higher risk
than those who did not consume alcohol. Persons who both smoked and
consumed alcohol had a 2.1 times higher risk of developing TB disease
than those without these habits.

Discussion

In view of the documented high prevalence of TB disease among this
primitive tribal group,1 understanding the factors that influence the TB
situation are of importance for the planning and implementation of ap-
propriately targeted TB control activities. Studies investigating the risk
factors for TB disease have been conducted in a variety of settings in
India; however, none have been conducted in a tribal population.2,3

The present study found a significantly higher prevalence of tobacco
smoking and consumption of alcohol among this ethnic group as
compared with the prevalence in the general population of MP
[tobacco smoking: 34.3 vs. 11.9% (P < 0.001); alcohol consumption:
12.9 vs. 10.3% (P < 0.001)].4

Previous studies in India have shown clearly that the prevalence of
pulmonary TB disease is significantly higher among males than
females, and that disease prevalence increases with age.5–7 The
findings of the present study are consistent with those of these
earlier studies. The significantly higher prevalence observed in males
could be due to the fact that men are more exposed to the wider
world as compared with women (especially in rural areas), with
resultant greater social interactions with other people and greater
risk of exposure to persons with TB disease, and thus having a
higher chance of becoming infected with TB. The higher prevalence
of tobacco smoking and alcohol consumption among males, as

Table 1 POR (95% CI) of pulmonary TB for selected risk factors

TB cases Non-cases POR

Age (years)

15–44 72 7244 1.0

�45 61 2161 2.8 (2.0–3.9)

Sex

Female 37 4957 1.0

Male 96 4448 2.9 (1.9–4.2)

Tobacco smoking

Non-smoker 69 6200 1.0

Smoker 64 3205 1.8 (1.3–2.5)

Alcohol consumption

Non-consumers 106 8206 1.0

Alcohol consumers 27 1199 1.7 (1.1–2.6)

Tobacco smoking and alcohol consumption

Non-smoker and non-alcohol

consumers

68 6089 1.0

Smoker and alcohol consumers 26 1088 2.1 (1.3–3.3)
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observed in the present study, could also be additional factors for the
higher risk of TB disease observed among males. Our study shows that
smokers have a higher risk of developing TB disease than
non-smokers, and is in agreement with the studies conducted in
varying areas of the world.3,8 The mechanisms are likely to involve
both structural changes affecting lung function and altered immune
response.9 The present study also found that persons with a history of
consuming alcohol in the preceding year had a 1.7 times higher risk of
developing TB disease than those who had not consumed alcohol
during the preceding year. Other researchers have also reported
similar findings in different settings.8 This may be explained by the
significant inhibitory effect of alcohol on cell-mediated immunity.10

Conclusion

Tobacco smoking and alcohol consumption appear to be significantly
associated with the development of pulmonary TB disease in this
marginalized population. There is an urgent need to develop and
implement culturally appropriate targeted awareness raising activities in
order to support efforts to control TB in the population.

Limitations

While interpreting the study results, various limitations of the study need
to be considered. The potential role of other risk factors were not
investigated. While assessing the effects of the selected risk factors, the
confounding effects of other potential risk factors could not be controlled
for. This may have resulted in either an overestimation or underestima-
tion of the true effects of those selected risk factors that were investigated.

Acknowledgements

The authors are grateful to Dr Neeru Singh, Director, RMRCT, Jabalpur,
Dr PR Narayanan, Former Director, TRC, Chennai and Dr AP Dash,
Former Director, RMRCT, Jabalpur for their encouragement and
support throughout the study. The contributions of the State
Tuberculosis Officer, the WHO/RNTCP consultants and district health
authorities of Madhya Pradesh are gratefully acknowledged. Thanks are
also due to the staff involved in the study. The assistance provided by Mr
Shailendra Jain and Mr Narayan Soni for the entry and verification of the
data is acknowledged.

Funding

This work was supported in part by the World Health Organization
(WHO), with financial assistance provided by the United States Agency

for International Development under the Collaborative Model DOTS
Project with WHO.

Conflicts of interest: None declared.

Key points

� TB is a major public health problem among the Saharia,
a primitive marginalized tribe of MP state in central India.
� However, there is no information on the risk factors for develop-

ing TB disease in this marginalized population.
� Significantly higher prevalence levels of TB disease were observed

among those who smoked tobacco and/or consumed alcohol.
� These results provide vital information on selected risk factors

associated with pulmonary TB disease in this population.
� The study findings highlight the need for the development of

appropriate targeted awareness raising activities among this
community to support TB control efforts.
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