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Background & objectives: There has been limited investigation on the prevalence of tuberculosis (TB)
in tribal communities in India, a vulnerable section of Indian society. The lack of a population-based
estimate prompted us to conduct a meta-analysis of existing studies to provide a single, population-based
estimate of the TB prevalence for tribals.

Methods: Literature search was conducted in PubMed using the keywords - “tuberculosis”, “tribals”,
“India”, “prevalence”, and “survey”. References cited in the articles retrieved were also reviewed, and
those found relevant were selected. TB prevalence rates estimated by the studies were used for our
calculation of a pooled-estimate.

Results: The pooled estimate, based on the random effects model, was 703 per 100,000 population with
a 95 % CI of 386-1011. The associated heterogeneity measures in terms of Cochran’s Q was significant
(P=0.08 <0.1) and I* was moderate at 48 per cent.

Interpretation & conclusions: The meta-analysis demonstrated a large variability in pulmonary TB
prevalence estimates among the different studies with poor representation of the various tribal groups.
The moderate level of heterogeneity found across the studies suggests that the pooled-estimate needs
to be treated with caution. Our findings also highlight the need to assess the pulmonary TB burden in
India.
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According to the report of Government of India,
the tribal population in India is estimated to be 104.28
million, representing 8.6 per cent of the country’s
total population'. There is great heterogeneity across
different tribal groups 2, which include a sub-category
of particularly vulnerable tribes known as primitive
tribes' now renamed as particularly vulnerable tribal
groups (PVTG). There are gaping disparities in health
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status between tribals and inhabitants of metropolitan
areas.’ Tribals face a number of health risks, including
infant and maternal mortality, malnutrition, anaemia,
and malaria®. Their vulnerability can be attributed to
high rates of poverty, illiteracy, smoking, and alcohol
use, as well as harsh and isolated living environments
and poor access to healthcare>>¢. The combination
of increased susceptibility to health afflictions and
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poor health seeking behaviour is a cause of concern
with regard to the management of highly prevalent,
communicable diseases, such as tuberculosis (TB).

In 1997, the Government of India launched the
Revised National TB Control Programme (RNTCP)
to mitigate the high TB burden in the country’. The
RNTCP introduced targeted pro-poor approaches for
TB control, implementing specific tribal action plans.
The National Sample Survey for Tuberculosis, carried
out between 1955 and 1958, did not include tribal
groups and, therefore, there are no nationwide TB
burden estimates available for the tribal population®.
However, there are a few epidemiological studies
involving tribal communities®'. Due to lack of a
population-based estimate we carried out an in-depth
review of these studies and conducted a meta-analysis
to arrive at a single meaningful estimate of the TB
prevalence for the tribal population.

Material & Methods

Identification and eligibility of studies: As the aim
was to ascertain the prevalence of pulmonary TB
among the tribal population in India, we selected
and reviewed all tribal-focused, community studies,
targeting a demographic population above or equal to
15 yr of age. Only those studies in which individuals
were examined for TB through initial screening for
standard TB symptoms (cough for > 2 wk, fever for >
2 wk, chest pain, and haemoptysis), and subsequently
had their diagnosis confirmed by sputum smear and/or
culture tests, were selected. Though X-ray screening
was also used when TB was suspected, this was not a
required procedure given the potential inaccessibility
of X-ray equipment in remote areas inhabited by tribal
communities.

Search criteria: For the purpose of this meta-analysis,
we attempted to include all population based, cross-
sectional and cohort studies, both published and
unpublished. No language restrictions were applied.
Literature searches were conducted in PubMed using
the following combination of keywords: “pulmonary
tuberculosis”, “tribals”, “India”, “prevalence”, and
“survey”. The references cited in the articles retrieved
were also reviewed, and those found relevant were
selected. Additionally, research institutes working
on tribal health were approached for TB prevalence
reports. Only published studies were included in this
meta-analysis.

Eligibility of studies: The studies obtained through
the search were included only if the following

criteria were met: (7) should be community-based TB
prevalence studies; (ii) have targeted members of tribal
communities aged 15 yr and above; (7iij) have done
initial screening for standard TB symptoms (cough for
> 2 wk, fever for > 2 wk, chest pain, and haemoptysis);
(iv) have both smear (for acid-fast bacilli, AFB) and
culture tests done on the sputum samples collected. A
positive case for TB is defined as being positive either
by smear and or culture; and (v) reported an outcome
measure — the TB prevalence based on smear and/or
culture results.

Once qualifying studies for the meta-analysis were
identified, TB positives reported in each study were
adjusted to account for all eligible individuals in the
sample who did not participate in TB screenings and/
or sputum testing (i.e. non-coverage). Based on these
adjusted figures, TB prevalence rates (per 100,000
population) were estimated for each of the studies.
These estimates were used for the analysis.

The quality of the reporting of the included studies
was assessed using the 22 items recommended by the
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) statement® is shown in
Table I. Items fulfilling the STROBE statement were
considered positive.

Data analysis: As the studies were observational
in nature, a random effects model was applied*, to
account for the possibility of heterogeneity among
the studies, which was tested in terms of Cochran’s Q
statistic which is distributed as a chi-square statistic
with k (number of studies) minus 1 degrees of freedom
and P<0.1 is considered significant.

Further, the 1> which describes the percentage of
variation across studies, along with its 95 % uncertainty
intervals (UI) was used to quantify heterogeneity.
Power analysis for the effect size was also carried
out.

Funnel plots, Begg’s test and Egger tests were used
to assess the publication bias. A sensitivity analysis
by “remove one study” method* was performed
to determine the stability of the analysis. An excel
worksheet was used for the calculations.

Results

Study selection and data collection: Two authors (AS
and CM), independently carried out the literature
search, identified studies, and assessed their eligibility.
A total of 20 studies were identified based on the
keywords. Two additional studies were identified
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Table I. Assessment of quality of studies according to STROBE criteria

S. Study details STROBE items

Ll 1 4 5 10 11 12 13 14 15 16 17 18 19 20 21 22

1 Yadav et al, o o o - o O 0O O o o o o o oo - x O x 0 0O 0O
2010Y

2 Rao et al, o 0O o o o o o o o o o o o o - o 0O X o o 0O
2010

3 Chakmaetral, 0O O - o o o - O - o - o o o - x O 0O O O O
1996

4 Rao et al, 0o o 0o o o o o o o o o o o oo - x O 0O O O O
2010%

5 Datta et al, o 0O o o o o o o o o o o o o - o 0O o O O O
2001"

6 Narang et al, 0o o 0o o o o o o o o - o o o - Oo 0O x 0O 0O O
1999%

7 Bhat et al, 0o o 0o o o o o o o o o o o oo - Oo 0O x 0O 0O O
200910

1, title, and abstract; 2, background/rationale; 3, objectives, methods; 4, study design; 5, setting; 6, participants; 7, variables; 8, data

sources; 9, bias; 10, study size; 11, quantitative variables; 12, statistical methods; 13, participants (groups); 14, descriptive data; 15,

outcome data; 16, main results; 17, other analyses, discussion; 18, key results; 19, limitations; 20, interpretation; 21, generalizability,

other information; 22, funding

[, good description; -, partial description; X, no description

through a manual search of the retrieved articles’
listed references. Additionally, institutes working with
the tribal populations were contacted for TB studies.
However, all recommended studies were published
and, therefore, already covered by our search. Of the
22 studies, only 12 studies involved TB prevalence
surveys of individuals aged 15 yr and above in tribal
communities. Of the 10 studies that were not included,
four were annual risk of infection studies involving
children aged 1-9 yr’*?*, two were reviews®'®, two
surveyed general tribal health®2%, one study only
examined the microbiological aspect of TB*, and
one was a TB risk factor analysis?®. Full texts of
the publications were retrieved for the 12 selected
studies. These publications were reviewed in-depth
and independently by the two authors. Five®!!32%30
of the 12 studies were discarded by both, as these did
not adhere to the inclusion criteria. Table II provides
details of the studies included in the meta-analysis.

Reasons for exclusion: In a study conducted in the
Kashmir valley'?, culture tests alone were performed
(no smear tests were conducted). Furthermore, the study
focused on culture negative individuals with abnormal
X-ray findings. The number of culture positive cases
was not provided.

In a large scale prevalence study in the Car Nicobar
Islands'?, only smear tests were performed for detection
of TB cases. Culture tests were not done. Similarly, in a
study carried out in the Thiruvannamalai district, Tamil
Nadu’, only smear examinations were done. In a study
in central India®, the targeted population comprised
individuals who were symptomatic and voluntarily
visited a hospital and those who were identified in
prior TB surveys. As this was not a community-based
study, it was excluded. In a study in Madhya Pradesh*®,
no sampling design was followed. The individuals
were neither screened for TB symptoms nor X-rayed
to assess their sputum eligibility. Sputum samples
were randomly collected from individuals in selected
communities. As the study did not screen for TB in the
targeted community, it was excluded.

Included studies: Characteristics of the selected studies
such as targeted population, type of sampling design
adopted, community sample size, gender specific and
overall TB prevalence per 100,000 population are
shown in Table II.

Studies in Madhya Pradesh: There were five TB
prevalence studies carried out in this region.

1. In 2008 a TB prevalence survey was conducted
in the Madhya Pradesh region, targeting Baigas, one
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Table I1. Characteristics of the studies included in the meta-analysis
S.  Author Tribal population Place of study Period of Sample Pulmonary TB prevalence (per
No. details study size 100,000) among
Males Females Both
1 Yadav etal  Baigas Madhya Pradesh 2008 1410 - - 146
(2010)"7
2 Rao et al Bharia Patalkot valley, 2008 1443 - - 432
(2010)* Chhindwara district,
Madhya Pradesh
3 Chakma et al Saharia Karhal Block, Morena 1991 - 1992 6365 - - 1500
(1996)!# district, Madhya
Pradesh
4 Rao et al Saharia Karhal Block, 2007 - 2008 11468 2156 933 1518
(2010)% Sheopur district,
Madhya Pradesh
5 Datta et al Malayali clan Jawadhu Hills, North 1989 16017 1220 440 840
(2001)" Arcot distict, Tamil
Nadu
6 Narang et al ~ Mana, Pawara,  Ashti and Karanja 1989 -1990 14808 110 258 184
(1999)¥ Gond, Gond Tehsils, Wardha
Gowari, Raj district, Maharashtra
Gond and other
tribes
7 Bhat et al Saharia and Madhya Pradesh 2007 - 2008 23411 554 233 387
(2009)° other tribes

of the primitive tribes that reside in the Baiga Chak
area of Dindori district!”. Due to logistical constraints,
only 25 per cent of the population was surveyed. Five
villages were randomly selected to achieve a sample
size of 2100 and a complete census was carried out
in these villages. All individuals aged 15 years and
above were screened for chest symptoms indicative
of pulmonary tuberculosis. Of the total population
included in the study, 1410 were eligible for screening,
of whom 1374 were screened. Of those screened, 115
(8.4%) were chest symptomatic. Two sputum samples
were collected from each symptomatic individual.
Only two of 115 tested positive based on smear and/or
culture testing, translating to a TB prevalence of 146 per
100,000 population. Gender-wise estimate of the TB
prevalence was not provided. The study suggested that
TB was not a major health problem among the Baigas,
but continuous monitoring and implementation of TB
control measures were necessary to keep the disease in
check.

2.In 2008, a TB prevalence survey was conducted
among the Bharia tribes residing in all 12 villages

of the Patalkot Valley of the Chindwara district'®. A
complete census of the population in these villages
was carried out and individuals aged 15 years and
above were screened for chest symptoms. Of the
2586 individuals in these villages, 1443 were eligible
for screenings, of whom 1390 were screened. Of
the screened individuals, 92 (6.6%) were found to
be chest symptomatic. Two sputum samples were
collected from every symptomatic person, resulting in
a coverage of 100 per cent. Of these 92, six were found
to be positive for AFB, translating to a TB prevalence
of 432 per 100,000 population. Gender-wise data were
not reported. The study revealed that the TB disease
burden among Bharias did not vary from the TB burden
among non-tribals estimated in other studies.

3.In 1996, a TB prevalence survey was conducted
in 37 villages located in the Karhal block of the
Morena district targeting the Saharia tribe (a primitive
tribal group)'®. These villages were randomly selected
based on the probability proportional to size method
(PPS). Both tribals (Saharias) and non-tribals residing
in the selected villages were included. Of the 11097
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individuals (aged 15 years and above) included in
the study, 6365 were tribals and 4732 were non-
tribals. All eligible individuals were screened for
chest symptoms suggestive of TB. Among the tribal
group, 445 individuals were chest symptomatic. Two
sputum samples (spot and overnight testing) from
436 individuals were collected. Ninety six individuals
tested positive for TB (by smear and/or culture tests),
translating to a TB prevalence of 1500 per 100,000
for tribals. Gender-wise data have not been reported.
Children between three months and nine years
underwent tuberculin skin tests, revealing an overall
infection rate of 16.9 per cent.

4. Between 2007 and 2008, a community based
TB prevalence survey was conducted in the Karhal
block of the Sheopur district among the Saharia
tribes'. All tribal villages with a predominant tribal
population (>80%) were considered for the study.
Villages from this pool were randomly selected till
the required sample size of 11,000 was achieved. A
complete census was carried out in selected villages
and all individuals aged 15 years and above were
screened for chest symptoms. Two sputum samples
were collected from those who were symptomatic or
had a previous history of TB treatment. Of the 11468
eligible individuals, 11116 were screened for chest
symptoms. Of these, 1269 (11.4%) were found to be
chest symptomatic, with males recording a significantly
higher rate than females (15.2 and 8.0%, respectively).
Sputum samples were obtained from 1268 individuals,
resulting in a coverage of 99.9 per cent. Of these, 166
(13.1%) were found to be TB positive by smear and/
or culture tests, translating to a TB prevalence of 1518
per 100,000 population. Males had a TB prevalence
of 2156 per 100,000, which was significantly higher
than that of females (933 per 100,000). There was a
positive relationship between age and TB prevalence,
with an increase in prevalence from 546 per 100,000
in individuals aged 15-24 yr to 3086 per 100,000 for
individuals over 55. This study also reported that there
was no improvement in the TB situation for Saharias
15 years after the initial survey was completed, despite
the involvement of the National TB Control Programme
(NTP) in the region. The study also suggested that the
high TB prevalence found among the Saharia tribe in
this study needed further investigation, considering
that a similar study among the same tribe reported
a significantly lower prevalence (387 per 100,000),
similar to that of the non-tribal population in the
country. '

5. In 2009, another TB prevalence study was
carried out targeting the Saharia tribe in Madhya
Pradesh'®. A multi-stage stratified cluster sampling
design was adopted. In the first stage, 25 per cent of
districts were selected using systematic sampling. In
stage II, 25 per cent of the blocks in these districts
were randomly selected. In stage III, the required
number of villages (65) was randomly selected using
the PPS method. A survey of individuals aged 15 yr
and above was carried out in the selected villages and
details regarding TB chest symptoms and previous
history of TB were elicited. Two sputum samples
were collected from persons with chest symptoms
or a previous history of TB treatment. Of the 23411
individuals, 22270 were screened for symptoms.
Of these, 1770 (7.9%) were chest symptomatic,
with males recording a significantly higher rate than
females (9.1 and 6.9%, respectively). Sputum samples
were collected from 1703 individuals. Of these, 83
tested positive for TB, as confirmed by smear and/or
culture tests, translating to a TB prevalence of 387 per
100,000 population. The findings revealed that the TB
prevalence among males (554 per 100,000 population)
was more than double than that observed for females
(233 per 100,000 population). Additionally, the study
reported a significant, positive relationship between
TB prevalence and age, with an increase in prevalence
from 174 per 100,000 population for individuals aged
15-24 yr to 990 per 100,000 population in individuals
over 55.

Study in Maharashtra: In 1998, a study was conducted
on the prevalence of sputum-positive TB among Ashti
and Karanja tahsils in the Wardha district". Both tribals
and non-tribals were surveyed. A total of 46 tribes were
included in the survey, with three predominant tribes
(Gond, Gond Gawari, and Raj Gonds) constituting 87
per cent of the total tribal population. The remaining
population included individuals from Mana and
Pawara primitive tribes among others. Of the 14,808
tribals aged 15 yr and above, 2.1 per cent (2.7% of males
and 1.5% of females) presented with chest symptoms.
These figures were less than those observed for non-
tribals (2.1% for males, 1.3% for females, and 1.7%
combined). Two sputum samples were collected from
each symptomatic individual and a TB prevalence of
184 per 100,000 (confirmed by smear and/or culture
test) was calculated after subtracting the figures related
to 5-14 yr of age. Females were found to have a
significantly lower prevalence (110 per 100,000) than
males (257 per 100,000). It was also observed that while
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predominant Gond tribes had TB prevalence similar to
that of the non-tribal population in India (ranging from
100 to 196 per 100,000 population), primitive tribes,
namely Mana and Pawara, had significantly higher
prevalence (ranging from 612 to 730 per 100,000
population). Additionally, all TB cases in Mana tribes
were found among females, while all cases in Pawara
tribes were found among males.

Study in Tamil Nadu: In 1989, a TB prevalence
study was implemented targeting a Malayali tribal
community in the North Arcot District of Tamil Nadu
in the Jawadhu Hills''. A stratified simple random
sample selected from 24 panchayats formed the study
population. All villages in the selected panchayats were
enumerated. A total of 16017 individuals aged 15 years
and above were screened for chest symptoms and also
X-rayed. Of these, 3347 (20.9%) had chest symptoms
or abnormal radiological findings (24.6% for males and
17.0% females). Two sputum samples were collected
from 3301 individuals resulting in a coverage of
99 per cent. One hundred and twenty six tested positive
for TB (using smear and/or culture tests), translating to
a TB prevalence of 840 per 100,000 population. Drug
susceptibility tests were also conducted for 78 culture
positive cases. Eighty eight per cent were sensitive to
all three drugs: isoniazid, rifampicin, and streptomycin.
Twelve percent were resistant to isoniazid and 1.6 per
cent were resistant to both isoniazid and rifampicin.
The study also documented the influence of screening
methods on prevalence estimates, as both symptom

screenings and X-rays were carried out. TB detection
was more accurate when both methods were employed.
Additionally, age and gender specific patterns were
reported. There was a significantly higher TB prevalence
observed for males (1220 per 100,000) than for females
(440 per 100,000). A positive relationship between TB
prevalence and age was also found, with an increase in
prevalence from 260 per 100,000 individuals aged 15-
24 to 1500 per 100,000 for individuals above 55.

Meta-analysis:

Overall estimate - The pooled estimate, based
on the random effects model, was 703 per 100,000
population with a 95% CI of 386-1011. The
heterogeneity measure of Cochran’s Q of 11.0 was
significant, resulting in a P value of 0.08 and an I* of
48 per cent (with a 95% UI of 0-78%). A power
analysis of the effect size by the random effects model
showed this study had 51 per cent power. A forest plot
with the pooled estimated (marked as a diamond with
a vertical dotted line) with a 95% CI, as obtained from
the random effects model, is displayed in Fig. 1. Also
depicted are the TB prevalence estimates from the
individual studies (marked as circles) along with their
95% Cls. Our calculations indicated that 48 per cent
of the variation observed in the pooled estimate was
due to heterogeneity among the studies, suggesting that
there were inconsistencies across the studies included in
this analysis. Subgroup analyses to determine possible
causes of heterogeneity and publication bias could not
be performed, given the limited number of studies.

Bhat et al, 2010

)
)
6 4 »@< l Narang et al, 1999
n
o L Datta et al, 2001
g 5 — 1—0—«
n N
4 ' ——i Rao et al, 2010
(]
3 - ' ——— Chakma et al, 1996
)

Rao et al, 2010

Yadav et al, 2010

Pooled estimate by RE model

-200 300 800 1300

T T T
1800 2300 2800

Prevalence per 100,000 population

Fig. 1. Forest plot of meta-analysis of the TB prevalence among tribals based on seven studies.
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Gender-wise estimates - Of the seven studies,
four provided gender-wise TB prevalence rates.
Estimated TB prevalence based on the random effects
model indicated that females had a lower prevalence
(398 per 100,000 with a 95% CI of 167-628) than
males (999 per 100,000 with a 95% CI of 444 -1553).
However, the heterogeneity statistic, I, was 53 and 54
per cent for females and males, respectively, further
suggesting inconsistencies across the studies.

Publication bias - An attempt was made to assess the
publication bias, however, the funnel plot method and
other tests were underpowered due to small number of
studies. Hence, we could not assess the publication bias.

Sensitivity analysis - A sensitivity analysis was
performed, which indicated that when a particular study
was removed, the resulting pooled estimate still fell
within the 95% Cl ofthe original pooled estimate. Though
this suggested the stability of our results, heterogeneity
among studies persisted. The sensitivity analysis is
graphically depicted in Fig. 2, where the vertical dotted
line is the actual pooled estimate we calculated using
the random effects model along with its 95% CI. Also
displayed in parentheses is the heterogeneity measure,
I> obtained after the removal of a study.

Discussion

This meta-analysis pointed to a pooled pulmonary
TB prevalence estimate of 703 per 100,000 for the

tribal population which was significantly higher than
that estimated for India (256 per 100,000)*'. This
estimate greatly differs from the RNTCP annual report
estimation of only 80 smear positive cases per 100,000
tribal population (RNTCP report, 2011, unpublished).
This variance may be attributed to methodological
differences in determining the prevalence of TB.
The studies reviewed here adopted active case
finding, entailing large-scale screening and testing
of individuals in tribal communities as compared to
passive case finding adopted in RNTCP. Taking into
consideration the limited number of studies among
the tribal population, this estimate was higher than the
culture positive TB prevalence estimates among the
non-tribal populations in a rural district of Bangalore™
(Nelamangala: 152 per 100,000 population) and Tamil
Nadu®* (Thiruvallur: 388 per 100,000 population).
This pooled estimate however, needs to be treated
with caution, considering the level of heterogeneity
across the studies. While I? statistic indicated moderate
heterogeneity, Q statistic demonstrated a significant
heterogeneity among studies, indicating that there
were differences among the studies, rather than due
to chance. The possible reason for a power of 51 per
cent for this analysis could be the small number of
studies. Heterogeneity could be due to variations in
study characteristics including (i) the time period when
the studies took place (between 1991 and 2010) (ii)
areas covered (particularly for the Saharia tribe) (iii)

7 4 ‘.‘ Bhat et al, 2009 [17%)]
6 - }‘_‘ Narang et al, 1999 [31%]
]
@ Datta et al, 2001 [54%)]
£ 51 »—0{:
n 4 —0 Il Rao et al, 2010 [56%]
]
3 - " o I i Chakma et al, 1996 [45%)]
]
2 —_— Chakma et al, 2010 [53%]
]
1 —_—— Yadav et al, 2010 [43%]
~ + Pooled estimate by RE model
ro T T T T T
-200 300 800 1300 1800 2300 2800

Prevalence per 100,000 population

Fig. 2. Sensitivity analysis showing the changes in pooled estimate along with the hetetogeneity measure when that study is removed.

Percentage given in parentheses are I? values.
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methodological approach (two studies did a complete
enumeration of the study population, while the other
studies reported multi-stage cluster or stratified
random sampling procedures for the surveys), and (iv)
the composition of the studied population (only one
study' reported the tribal composition of the targeted
community).

The variance could also be attributed to the
influence of various screening methods adopted to
assess the TB prevalence rates. In the study conducted
in Tamil Nadu'!, it was found that the TB prevalence
was underestimated when symptom screenings or
X-rays alone were performed. When both methods were
used, there was a 25 per cent increase in detection of
pulmonary TB. Also, in this study a drug susceptibility
testing was performed, revealing that approximately
12 per cent of TB cases were isoniazid resistant and
1.6 per cent were both isoniazid and rifampicin resistant.
These findings suggest the need for a standardized
method of TB and resistant TB screening to ensure
timely interventions.

This review has also provided insight into some of
the socio-demographic patterns of TB among the tribal
populations studied. Two studies indicated that TB
prevalence among males was higher than that observed
among females'®!>. These studies have also reported
that the prevalence of chest symptomatic was higher
for males than for females, with one study reporting
prevalence of chest symptomatic among males being
twice of what was observed in females (554 per and
233 per 100,000 respectively)!'. Higher TB prevalence
rates in men than in women have been reported among
the general population also. This has been attributed
to alcohol use/drugs, smoking, work environment
and differences in exposure, risk of infection, and
progression from infection to disease***. It has also
been observed that TB incidence in males and females
differ significantly from the age of 25 yr and that men
are more likely than women to develop the disease
from this age*®. These findings could also be applicable
to understanding the higher prevalence rates of TB
among the tribal male population.

Some of the studies in this analysis reported an
age dependent trend, with older individuals being
more at risk!®!15, These patterns are similar to those
observed in the non-tribal population!®!841-48_ This may
be because older people are more likely to be under
diagnosed and be infected with the disease from a
latent infection acquired years or decades ago. Other
possible issues may be attributed to delays in seeking

care® low socio-economic status, poor nutrition and
metabolism and co-infection or previous disease. The
observed high prevalence of pulmonary TB among the
older age groups in tribal population needs to be further
understood.

The studies included in this analysis were limited
in number and target only a few (around seven) of the
numerous tribal groups (over 600) found throughout
the country'. Further, five of the seven studies included
were based on the tribal population from the State
of Madhya Pradesh alone. Therefore, the pooled
estimate does not accurately reflect the pulmonary
TB prevalence in the tribal population as a whole and
needs to be treated with caution. Due to this limited
number it was not possible to perform an assessment
of the publication bias (an important measure for any
systematic review or meta-analysis) as the relevant tests
were underpowered due to small number of studies, or
a subgroup analysis, necessary to identify the specific
reasons for heterogeneity among the studies.

In conclusion, our findings indicate a large
variation in pulmonary TB prevalence estimates
among different studies and limited coverage of the
tribal population, highlighting the imperative need to
comprehensively and accurately assess the TB burden
among the tribal population in India. The findings also
suggest the need for a standardized method of TB and
resistant TB screening to ensure timely interventions.
Methodological strategies need to be considered to
reach the unreached and obtain a true estimation of the
disease burden. Further, it is critical to understand the
health-seeking behaviours of tribal people, especially
of chest symptomatic, to increase their access to
healthcare services. The potential role of the tribal
community in TB control activities, including the
identification and referral of symptomatic for care, also
needs to be explored.
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