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ABSTRACT: This review aimed to synthesize evidence from 2010-2024 on the nutritional status of adult
tribal populations in India, with a focus on Chronic Energy Deficiency (CED) as assessed by Body Mass
Index (BMI). Given the persistent health disparities among India’s Scheduled Tribes (STs), the study sought
to examine geographic patterns, sex differentials, and contextual determinants of undernutrition across
major tribal regions of the country. A systematic literature search was conducted using Google Scholar,
PubMed, and JSTOR to identify peer-reviewed studies on adult tribal nutrition in India published between
2010 and 2024. National datasets—including the Census of India (2011) and the National Family Health
Survey (NFHS-5, 2019-2021)—were used to provide demographic and health context. Eligible studies
reported BMI-based nutritional assessments using the WHO (1995) BMI classification (CED defined as
BMI < 18.5 kg/m?). Forty-four studies met the inclusion criteria. Extracted data were summarized by region,
tribe, sex, and CED prevalence. The review reveals pronounced regional and sex-based disparities in CED
among tribal adults. Northern and Northeastern tribal groups exhibited highly variable CED levels, ranging
from very low in the Apatani (<2%) to extremely high among Gujjar and Bakerwal women (90.7%). Eastern
India showed consistently elevated CED, particularly among the Bhumij, Lodha, Kheria, and Santal tribes,
with female CED often exceeding 50%. Central and Western tribes—including the Gonds, Kharwar,
Mawasi, and Tadvi—displayed widespread undernutrition driven by food insecurity, poverty, and limited
healthcare access. Southern India showed critical CED prevalence among Jenu Kuruba and Koraga adults
(>90%), while island populations such as the Shompens exhibited low CED but high anaemia burdens.
NFHS-5 corroborated these findings, indicating serious national-level CED prevalence among ST adults
(18.4% in men, 25.5% in women). Across regions, coexisting burdens of anaemia, tuberculosis,
hemoglobinopathies (e.g., sickle cell disease), leprosy, and vector-borne diseases further compounded poor
nutritional status. Adult tribal populations in India experience disproportionately high levels of CED,
shaped by intersecting structural and cultural determinants including poverty, geographic isolation, gender
inequality, food insecurity, and limited access to health services. The wide regional variability underscores
the need for targeted, culturally informed, region-specific nutritional interventions. Strengthening
surveillance, improving healthcare accessibility, and promoting community-engaged, bottom-up health
strategies are essential for reducing disparities and achieving national commitments to the Sustainable
Development Goals, particularly the mandate to “Leave no one behind”.

© 2026 The authors. This is an open access article under the Creative Commons Attribution 4.0 International License
[ (https://creativecommons.org/licenses/by/4.0/).
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1. Introduction

India, often described as a ‘melting pot’ of races, is home to a vast diversity of tribal populations. These
groups exhibit remarkable diversity in territorial distribution, linguistic affiliations, racial backgrounds,
religious beliefs, and cultural heritage [1]. They also represent various levels of political, economic, and
educational development. Historically, during the pre-independence era, the aboriginal tribes of India faced
significant oppression under British rule, as the imperialists viewed them as potential threats to the national
movement. British policies aimed to isolate the tribes, declaring their regions as restricted areas, thus
curbing their interaction with the rest of Indian society. This exclusionist approach hindered the socio-
economic development of tribal communities [2].

Following India’s independence in 1947, the Government of India recognized the special status of the
tribal populations under Article 342 of the Indian Constitution (1950), designating them as ‘Scheduled
Tribes” (ST) [3]. Several constitutional provisions were implemented to protect them from social and
economic exploitation and to promote their cultural, economic, and political interests. To ensure adequate
representation, seats were reserved for STs in political institutions and various public services. Moreover,
special administrative measures were instituted, such as the creation of the 5th and 6th Schedules of the
Constitution, which provide governance frameworks specific to tribal areas. Numerous initiatives have
since been introduced to integrate the tribal populations into mainstream society and facilitate their
development [3].

In support of these efforts, the Ministry of Tribal Affairs (MoTA) and the National Commission for
Scheduled Tribes (NCST) were established to oversee the implementation of policies and programs for the
advancement of STs [4]. According to the 2011 Census of India, the nation is home to 705 officially
recognized ethnic groups, 75 of which are classified as ‘Particularly Vulnerable Tribal Groups’ (PVTGs),
spread across 26 states and 4 union territories. India, as one of the largest low- and middle-income countries
(LMICs), has the world’s largest tribal population, with 104.3 million individuals, constituting
approximately 8.6% of the country’s total population (Figure 1).

The tribal populations have traditionally lived in close harmony with various elements of nature, and
their shyness in contact with the public at large is one of their distinct characteristics, which the Lokur
committee also acknowledged as a criterion for a community to be identified as a Scheduled Tribe [5,6].
STs have a lower literacy rate than the general population as per the last census of India [7] (Figure 2).

India has made significant strides since gaining independence more than seven decades ago. It has
emerged as the world’s largest democracy and now ranks as the 5th largest economy globally. However,
despite this commendable progress, a substantial segment of the population, particularly the tribal
communities, remains excluded from this success. Tribes in India continue to grapple with poverty and
social inequality and exhibit some of the poorest social and developmental indicators [8]. While 20.5% of
the non-tribal population lives below the poverty line, this figure rises to 40.6% for the tribal population.
Despite ongoing efforts by the government to close the gap between Scheduled Tribes (STs) and non-STs,
the fifth Indian National Family Health Survey [9]. revealed that tribal populations still lag behind on most
health indicators.
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Figure 1. Distribution of ST populations in different states of India.
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Figure 2. Literacy rate differentials between ST and Non-ST groups in India.
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Body Mass Index (BMI), a cost-effective and non-invasive measure, has become the most widely used

indicator for assessing chronic energy deficiency (CED) in large-scale surveys (Table 1).



Nat. Anthropol. 2026, 4(2), 10006. doi:10.70322/natanthropol.2026.10006 4 of 16

Table 1. WHO (1995) [10] expert committee suggested classification system to identify the population with a public health
problem on the basis of low BMI (<18.5 kg/m?), based on BMI distribution in adult population Worldwide.

Situation % of Population with BMI < 18.5 kg/m?
Low prevalence (Warning Sign, monitoring required) 59
Medium Prevalence (Poor Situation) 10-19
High Prevalence (Critical Situation) 20-39
Very High Prevalence (Critical Situation) >4()

It provides a useful estimate of an individual’s risk of developing conditions like diabetes, malnutrition,
and hypertension. Originally conceptualized by Belgian statistician Adolphe Quetelet, the Quetelet Index
was later refined by Ancel Keys during his analysis of data from the Seven Countries Study, leading to its
modern name, “Body Mass Index” (BMI) in 1972 [11]. Chronic energy deficiency (CED) is characterized
by a weight-stable state of energy imbalance, caused by long-term inadequate energy intake, and has been
linked to reduced productivity, higher morbidity, and increased mortality [12]. For over two decades,
researchers across India have assessed the extent of CED in tribal populations using BMI as a key measure
(see Tables 2—4). According to NFHS-5 (2019-2021) [9], children born to mothers with a BMI < 18.5
kg/m? were more likely to be stunted, wasted, and underweight compared to those born to mothers with
normal or higher BMI.

Table 2. Prevalence of CED (based on BMI) among adult tribal population residing in various states of India as revealed in
NFHS-5, 2019-2021.

Zones States of India CED (%) Nutritional Condition
Male Female
Himachal Pradesh 5.9 13.7 Poor
North Jammu and Kashmir 3.6 6.5 Warning
Rajasthan 16.7 24.8 Serious
Arunachal Pradesh 3.2 4.2 Warning
Assam 7.4 11.8 Warning
Manipur 3.8 6.2 Warning
Meghalaya 9.4 10.9 Poor
North-East Mizoram 5.2 54 Warning
Nagaland 7.2 10.9 Warning
Sikkim 2.8 4.1 Warning
Tripura 10.7 12.4 Poor
Bihar 23.5 29.6 Serious
East Jharkhand 17.9 28.0 Serious
Odisha 18.2 30.6 Serious
Gujarat 25.1 35.1 Serious
West Maharashtra 23.0 30.2 Serious
Goa 9.7 17.1 Poor
Chattishgarh 20.5 293 Serious
Central Madhya Pradesh 19.6 27.4 Serious
Uttar Pradesh 17.5 22.4 Serious
Andhra Pradesh 28.1 21.1 Serious
Karnataka 20.1 21.4 Serious
South Kerala 13.6 18.9 Poor
Tamil Nadu 13.3 19.6 Poor
Telengana 19.7 21.5 Poor

India Overall 18.4 25.5 Serious
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Table 3. Reviewed Studies assessing nutritional status of Tribal population of India based on BMI.

Mean BMI
Regions States Tribe (kg/m?) References
Male Female
Uttarakhand Bhotia 19.5 - [13]
Rajasthan Mina 17.6 -

North & Northeastern Udham Singh Nagar, Uttarakhand Tharu 21.2 21.5 [14]
region Arunachal Pradesh Apatani 23.5 22.8 [15]

. Saharia - 17.4
Baran, Rajasthan Meena _ 20,5 [16]
Baleswar, Mayurbhanji , Sundergarh,Keonjhar Bhumijia 18.9 185 [17]

Orissa
Purulia, West Bengal Santals 19.5 18.1 [18]
. Munda 194
West Midnapore, West Bengal Oraon 195 - [19]
Gamla, Jharkhand Oraon 18.0 - [20]
Orissa Desi Kond 17.6 - [13]
West Bengal, Orissa Seven tribal 19.2 18.7 [21]
groups
Jalpaiguri, West Bengal Oraon 18.3 18.1 [22]
oo Lodha 19.6 -

Eastern India Mayurbhanj, Orissa Kheria 19.1 - [23]
West Midnapore, West Bengal Bhumij 18.6 - [24]
Purulia, West Bengal Sabar 18.9 - [25]
Mayurbhanj, Orissa Lodha - 17.6 [26]
West Midnapore, West Bengal Ho 214 20.6 [27]
West Midnapore, West Bengal Oraon 17.9 19.9 [28]
Purulia, West Bengal Birhor 20.9 20.2 [29]

Sabar 19.3 18.6
West Bengal Santhal 20.1 19.4 [29]

Bhumij 20.4 19.4
East Singhbhum, Jharkhand Santal 22.7 22.9 [30]
Sundarban, West Bengal Munda 19.0 18.1 [31]
Madhya Pradesh Saharia 19.1 - [13]
Varanashi-Mirzapur, Uttar Pradesh Kharwar 21.5 20.5 [32]
Central India Bilaspur, Chattishgarh Gond 16.9 20.3 [33]
Chandauli, Uttar Pradesh Tribal women - 18.7 [34]
Satna, Madhya Pradesh Mawasi - 19.5 [35]
. Gujarat Tadvi 18.1 - [13]
Western India Sabarkantha, Gujarat Tribal women - 19.8 [36]
Vishakhapatnam. Andhra Pradesh Tribal women - 22.9 [37]
Southern India Kainatty, Wayanad, Kerala Tribal women - 18.9 [38]
Mysore, Karnataka Jane Kuruba 18.7 - [39]
Nicobar, Great Nicobar Island Shompens 22.6 22.3 [40]

Isl iti
sland Communities Nicober Island Car Nicobarase 21.9 - [13]
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Table 4. Prevalence of Undernutrition among tribal people as yielded from reviewed studies.

Prevalence of CED
Regions States Tribe (%) References
Male Female
Udham Singh Nagar, Uttarakhand Tharu 26.2 18.9 [14]
Arunachal Pradesh Apatani 2.3 0.7 [15]
Meghalaya Khasi - 19 [41]
North %;?iheaswm Kashmir Guijar, Bakerwal - 90.7 [42]
Baran, Rajasthan Saharia - 68 [16]
Meena - 24
Manipur Meitei - 1.9 [43]
Baleswar, Mayurbhanj., Sundergarh, Keonjhar Bhumijia 485 548 [17]
Orissa
Purulia, West Bengal Santals 30.6 63.4 [18]
. Munda 35.8
West Midnapore, West Bengal Oraon 375 - [19]
Gamla, Jharkhand Oraon 63.9 - [20]
West Bengal & Orissa Seventribal =407 518 [21]
groups
Purulia, West Bengal Birhor 19.5 333 [29]
Jalpaiguri, West Bengal Oraon 18.3 18.1 [22]
.. Lodha 48.5 -
Mayurbhanj, Orissa Kheria 503 i [23]
Eastern India Bankura, West Bengal Santal 44.4 50.0 [44]
West Midnapore, West Bengal Bhumij 52.3 - [24]
Purulia, West Bengal Sabar 47.2 - [25]
Wf;tels\fgi:sgp:lre’ Ho 168 275 [27]
Mayurbhanj, Orissa Lodha - 68.7 [26]
West Midnapore, West Bengal Oraon 72 40 [28]
Purulia, West Bengal Birhor 9.5 36.4 [29]
Sabar 59.1 18.6
West Bengal Santhal 20.1 19.4 [45]
Bhumij 20.4 19.4
East Singhbhum, Jharkhand Santal 5.9 8.1 [30]
Sundarban, West Bengal Munda 37.0 43.0 [31]
Varanashi-Mirzapur, Uttar Pradesh Kharwar 21.6 32.5 [32]
. Bilaspur, Chattishgarh Gond 17 45 [33]
Central India Chandauli, Uttar Pradesh Tribal women - 56.7 [34]
Satna, Madhya Pradesh Mawasi - 51 [35]
Western India Sabarkantha, Gujarat Tribal women - 42 [36]
Telengana and Andhra Pradesh Chenchu 41 42 [46]
Kodagu, Karnataka Jenu Kuruba 100 96.5 [47]
. Vishakhapatnam. Andhra Pradesh Tribal women - 18.2 [37]
Southern India .
Udupi, Karnataka Koraga 93.4 88.3 [48]
Kainatty, Wayanad, Kerala Tribal women - 53.8 [38]
Mysore, Karnataka Jane Kuruba 53.8 - [39]
Island Communities Nicobar, Great Nicobar Island Shompens 53 8.3 [40]

NFHS-5 highlights the unacceptably high infant mortality rate (41.6%) and under-5 mortality rate
(50.3%) among tribal groups. Furthermore, tribal children exhibit disproportionately high rates of stunting
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(40.2%), wasting (23.1%), and underweight prevalence (39.4%). In terms of nutritional status, both tribal
adult males (19.2%) and females (25.5%) were found to be thinner (BMI < 18.5 kg/m?) than their non-tribal
counterparts. Chronic Energy Deficiency (CED) remains a significant health issue among tribal populations
across most Indian states (Table 2). Additionally, the prevalence of anaemia is notably higher among STs,
with 64.6% of tribal women affected compared to 32.7% of tribal men [9]. A global study examining the
health of indigenous and tribal populations across 23 countries and 28 populations found that stunting is 8%
more common among tribal groups than non-tribal populations [49].

Several factors contribute to the poor health outcomes observed among tribal communities, including
inadequate healthcare facilities, limited access to services, malnutrition, high disease prevalence,
entrenched superstitions, and widespread tobacco addiction [35,38,50].

The objective of this study was to conduct a systematic review of the available literature published
between 2010 and 2024 on the nutritional status of adult tribal populations in India, with a focus on Chronic
Energy Deficiency (CED). The study used Body Mass Index (BMI) as an indicator of nutritional status, based
on the World Health Organization [10]. classification of low BMI. This review sought to highlight trends in
CED prevalence among tribal groups, who represent a vulnerable segment of the Indian population. The
analysis further utilized national demographic and health data sources to contextualize the findings.

2. Materials and Methods
2.1. Data Sources

To acquire relevant data for the review, two major national reports were consulted:

1. The Census of India (2011) [7], was used to obtain statistical profiles of the tribal population, including
demographic distribution, population size, sex ratio, literacy levels, and rural-urban composition.

2. The report of 5" round of National Family Health Survey [9] was used to collect information on health
and nutritional indicators of tribal populations at the national and state levels, including body mass index
(BMI), prevalence of underweight (BMI < 18.5 kg/m?), anaemia, and other relevant health outcomes.
Additionally, a comprehensive literature search was conducted using the following electronic databases:

e  Google Scholar
e PubMed
e JSTOR

The search focused on peer-reviewed studies published in English between 2010 and 2024. The search
keywords included: India, tribe, adults, undernutrition, nutritional status, BMI, chronic energy deficiency
(CED), and anthropometry. These keywords were applied primarily to titles and abstracts, followed by full-
text screening of relevant articles to assess eligibility. Reference lists of selected studies were also examined
to identify additional relevant publications.

2.2. Inclusion Criteria

Studies were included if they:
e Reported on the nutritional status of adult tribal populations in India.
e Used BMI as a measure of nutritional status, as classified by WHO guidelines (BMI < 18.5 kg/m?).
e Included assessments of CED prevalence.

2.3. Nutritional Status Assessment

Nutritional status was assessed using BMI, calculated as follows:
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_ Weight (kg)
~ Height (m)2

The WHO (1995) [10] classification system for adult BMI was employed to assess the prevalence of
undernutrition. This classification defines underweight as BMI < 18.5 kg/m?, which indicates the presence
of CED, and is globally recognized for identifying populations with public health issues related to
malnutrition. BMI data were categorized according to the cut-off values provided by the WHO for the world
population. These cut-offs are widely used in anthropometric studies of undernutrition and have been
adopted to maintain consistency across the studies reviewed.

2.4. Study Selection and Data Extraction

A total of 44 studies met the inclusion criteria and were included in the review. The initial search
yielded 75 records, of which 68 studies remained after removal of duplicates. Following title and abstract
screening, 50 studies were selected for full-text review, and 44 studies were ultimately included based on
the predefined inclusion criteria. Each study was carefully screened for relevance to the research question.
The screening process involved a two-step review:

1. Title and abstract screening to exclude irrelevant or duplicate studies.
2. Full-text review to ensure that the study met the inclusion criteria and reported on tribal populations in India.

Data from the selected studies were extracted and synthesized to identify patterns in CED prevalence
over time, geographic distribution, and demographic correlates such as age, sex, and socio-economic status.

3. Results and Discussion
3.1. Nutritional Status and Disease Burden Among Tribes of Northern and Northeastern India

Northern and Northeastern India, regions known for their cultural diversity, house over 200 ethnic
groups, including the Tharu and Bhotia of Uttarakhand, Mina and Saharia of Rajasthan, and Apatani of
Arunachal Pradesh. Studies on these communities (Tables 3 and 4) have revealed alarming levels of
Chronic Energy Deficiency (CED). The Gujjar and Bakerwal women of Kashmir exhibited the highest
CED prevalence (90.7%). Khan and Khan [51] attribute this critical condition to the socio-cultural
marginalization and extreme physical demands of a nomadic lifestyle. These women also endure early
marriages, domestic violence, and entrenched superstitions, all of which exacerbate their nutritional
deprivation [51]. Similarly, Saharia women from the Kisanganj block of Baran District, Rajasthan, face severe
nutritional stress, with 68% suffering from undernutrition. Contributing factors include inadequate intake of
micro- and macronutrients, compounded by poverty, lack of education, and geographic isolation [16,42,43].

In contrast, the Apatani of Subansari district, Arunachal Pradesh, were found to be in a relatively
favourable nutritional condition. Their traditional diet, rich in essential nutrients, including rice, roots, seeds,
green leafy vegetables, and mushrooms, appears to safeguard their health [15]. Data from the National
Family Health Survey (NFHS, 2019-2021) corroborate these findings, with low CED prevalence among
tribal populations in Northeastern states, except for Rajasthan (Table 2) [9].

Vungneilchoi & Sachdeva [52] studied the Kuki and Paiti tribes of Churachandpur district of Manipur,
where both groups exhibited a high prevalence of anaemia, with women being more severely affected than
men. Underweight individuals in both tribes were found to have a higher likelihood of anaemia. Among
women, anaemia prevalence was higher in younger age groups and declined with increasing age, while the
opposite trend was observed among men. In addition, women in both communities were characterized by
higher parity and lower literacy levels, factors that may contribute to the observed patterns of anaemia
through their influence on nutritional status and health-seeking behaviour. Studies from Assam have also
reported the presence of haemoglobinopathies such as sickle cell anaemia and -thalassemia among tribal tea
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garden populations, indicating an additional genetic contribution to the burden of anaemia in these communities.
The Meitei tribe of Manipur also exhibited a high allele frequency of Sickle cell disease (SCD) [43].

3.2. Nutritional Trends and Disease Burden Among Tribes of Eastern India

Eastern India, home to a large concentration of tribal populations, also shows a concerning pattern of
CED. Odisha has the highest number of tribal communities in India, with 62 distinct groups, while tribal
people constitute 5.80% of the population in West Bengal. NFHS (2019-2021) [9] data reveal a high
prevalence of CED, particularly among tribal women in this region. Studies on tribes such as the Bhumij,
Lodha, and Kheria of Odisha and West Bengal found particularly high rates of undernutrition, with Bhumij
women exhibiting more severe CED [17,21]. Bhuyan et al. (2021) reported 68.7% of Lodha women in
Odisha’s Mayurbhanj District had CED, with a mean BMI of 17.6 kg/m?[26].

Kanrar et al. (2023) identified several underlying factors, including food insecurity, displacement from
traditional habitats, acculturation associated with a shift from nutrient-rich indigenous diets to market-based
foods, and seasonal migration for wage labour, all of which have significantly altered the lifestyle and
subsistence patterns of tribal communities [53]. These changes have rendered them more vulnerable to
malnutrition, as their diets and health are intimately tied to the local ecosystem. In West Bengal’s Purulia
district, where agricultural productivity is low and poverty is rampant, Santals showed a very high
prevalence of CED, with 30.6% of males and 63.4% of females affected indicating a critical nutritional
situation according to the WHO classification [18]. Similarly, the Particularly Vulnerable Tribal Groups
(PVTGs) like the Birhors of Purulia and the Hos of West Midnapore exhibit high rates of CED, with females
bearing the brunt of this crisis [25,29].

SCD is found to be a heavy burden among the tribal population of the nation. Balgir (2005) highlighted
the Bhuyan and Kharia tribe of Orissa to be burdened with a high prevalence of SCD [54]. Another study
also reported a critical situation in the Gajapati district of Orissa, where 16.55% of the tribal children were
found to be suffering from SCD [55].

3.3. Nutritional Challenges and Disease Burden Among Tribes of Central and Western India

Central India is home to some of the country’s largest tribal groups, including the Bhils, Baigas, Gonds,
and Mundas. These groups primarily engage in agriculture, often practicing shifting cultivation. However,
studies reveal that many of these communities are facing critical levels of nutritional stress. For instance,
the Kharwar people of Uttar Pradesh showed high CED prevalence, with elderly individuals particularly
affected [32]. In Bilaspur, Chhattisgarh, the Gond tribe also exhibited high levels of CED, with women
again being disproportionately affected [33]. The primary contributors to this widespread malnutrition
include food insecurity, low socio-economic status, and erratic income sources.

Further studies on Mawasi women in Madhya Pradesh and tribal women in Sabarkantha, Gujarat,
pointed to deep-seated gender inequalities and social discrimination as additional factors exacerbating
undernutrition [35,36]. The authors noted that women who grew their own food were less likely to suffer
from CED, emphasizing the protective role of food sovereignty in maintaining nutritional health. A study
by Kshatriya & Acharya (2016) revealed that undernutrition is highly prevalent among the tribal women
(Dhodia, Kukna, and Chaudhari) of Gujarat because of the shifting of workplaces and unavailability of
proper wages, which may be leading to insecurity of food and chronic poverty [56]. Therefore, higher
proportions are suffering from undernutrition. Morbidity increases with the co-existence of undernutrition
and hypertension among tribals. Bhumia tribal population of Madhya Pradesh showed a very high
prevalence of undernutrition among both adult males and females, exploring some responsible factors such
as poverty, lack of health awareness, poor literacy level, and poor health care and transport facilities [57].
Kapoor et al. (2012) explored the prevalence of undernutrition of Saharia (Madhya Pradesh) and Tadvi
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(Gujarat) tribal male population [13]. Their study found that a higher number of Saharia tribes of Madhya
Pradhesh and Tadvi tribes of Gujarat are undernourished. They also revealed that the increase in morbidity
is due to the co-existence of undernutrition and hypertension among this tribal group. 27% of the female
Bhaina tribal population of Chhattisgarh are suffering from undernutrition [58]. Females of this tribal group
have a low literacy level; hence, they are not aware of the medical facilities. As a result, both they and their
children are getting malnourished.

Tribals of Chhattisgarh and Madhya Pradesh showed a higher proportion of tuberculosis, cancer, and
leprosy than the non-tribal populations. However, rheumatic heart disease and epilepsy showed similar
prevalence among the non-tribals. All tuberculosis and Plasmodium falciparum malaria were found to be
more frequent among tribals. Overall, the health status of the tribals (vulnerable section) of Madhya Pradesh
is unsatisfactory [59]. A study by the National Institute for Research in Tribal Health (NIRTH), Jabalpur,
showed the burden of tuberculosis is higher among the Saharia tribes of Madhya Pradesh (1518/10,000).

In the southern part of Rajasthan, there is a paucity of data regarding the diseases among the tribals.
Mohanty et al. (2022) found that the prevalence of sickle cell disease is higher among the Garasia tribe
(13.81%) of Rajasthan [60]. Further studies need to be carried out among these tribal groups to understand
the patterns of diseases in central as well as western India.

3.4. Nutritional Status and Disease Burden Among Tribes of Southern India

Tribal populations in Southern India are concentrated in the states of Andhra Pradesh, Karnataka,
Kerala, and Tamil Nadu. In Andhra Pradesh, tribes constitute 6.3% of the population, the highest among
southern states. Rao et al. (2015) conducted an extensive study on the Chenchu people, revealing critical
levels of undernutrition among both men and women, exacerbated by poor dietary intake and excessive
alcohol consumption [46]. Another study on tribal women in the Vishakhapatnam district found that 18.2%
were undernourished, with older women being particularly vulnerable.

Tribes in Karnataka present a similarly dire scenario. Among the Jenu Kuruba community, a shepherd
group in Kodagu district, all males and 96.5% of females were found to have CED [47]. A similar trend
was observed in the Koraga community in Udupi district [48]. In Kerala, high levels of CED were found
among women from five tribal groups in Wayanad, with a significant association between undernutrition
and the use of smokeless tobacco [38]. Tribal adults in South India, residing across Andhra Pradesh,
Telangana, Karnataka, Kerala, and Tamil Nadu, experience a disease burden shaped by geographic isolation,
forest-based livelihoods, and persistent socio-economic marginalisation. While region-specific adult data
remain limited, national-level analyses and selected regional studies provide insight into the dominant disease
patterns affecting tribal adults in the southern states.

Tuberculosis represents one of the most significant health challenges among tribal adults. A national
systematic review reported that tuberculosis prevalence among tribal populations ranges approximately
from 432 to 703 per 100,000 population, compared with about 211 to 256 per 100,000 in the general
population, indicating a substantially higher burden among tribal groups, with delayed diagnosis and
treatment interruption commonly reported [61]. Although adult-specific prevalence estimates for South
Indian tribal groups are not routinely reported, these findings strongly suggest that tribal adults in the
southern states experience a similarly elevated tuberculosis burden. Inherited haemoglobin disorders,
particularly sickle cell disease, contribute to morbidity among tribal adults in South India. A large post-
2010 review documented wide variation in sickle cell trait prevalence across tribal populations in India,
with southern tribal regions—including Wayanad district in Kerala—reporting HbS carrier frequencies
exceeding 18% in some screened adult populations [62]. Although clinically manifest sickle cell disease is
less common than the carrier state, affected tribal adults experience chronic anaemia, pain crises, and
increased susceptibility to infections. Leprosy continues to affect tribal populations in India in the post-
elimination era disproportionately. Recent reviews indicate that tribal communities contribute a
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disproportionate share of new leprosy cases nationally, with delayed presentation and higher multibacillary
disease burden among adults, reflecting barriers to early diagnosis and care [63]. While South-India-
specific adult prevalence figures remain unavailable, these patterns are likely to extend to tribal adults in
the southern states. Vector-borne diseases such as malaria persist in tribal-dominated forested regions of
southern India. National analyses indicate that malaria remains a persistent public health concern in tribal
areas of India, particularly in forested regions, where ecological and occupational factors increase exposure
risk among adults engaged in forest and agriculture-based livelihoods [64]. Taken together, the available
evidence suggests that tribal adults in South India face a sustained burden of infectious diseases and
inherited disorders, with tuberculosis, sickle cell disease, leprosy, and malaria representing key contributors.
The limited availability of adult-specific regional data underscores the urgent need for systematic
surveillance and focused research among tribal adults in southern India.

3.5. Nutritional Status and Disease Burden Among Tribes of Andaman and Nicobar Islands

The Andaman and Nicobar Islands are home to several indigenous groups, including the Jarwas, Onges,
Sentineles, Shompens, and Great Andamanese. The Sentineles remain isolated, resisting external contact,
and thus, no nutritional studies are available on this group. However, Vijayachari et al. (2024) conducted a
rare study on the Shompen people, revealing a relatively low prevalence of CED but alarmingly high rates
of anemia, affecting 54% of men and 43.8% of women [40]. Available, population-level and field
surveillance data indicate a consistently higher burden of infectious disease among adult tribal populations
in the Andaman & Nicobar Islands compared with national averages. Self-reported tuberculosis
(household-survey based) in the islands declined between NFHS-IV and NFHS-V, but remains elevated in
tribal groups: the NFHS-based point prevalence of self-reported TB for the islands was 615 per 100,000
(95% CI1 418-873) in NFHS-IV and 221 per 100,000 (95% CI 122-367) in NFHS-V, and separate analysis
shows that tribal people in the islands have an estimated TB prevalence of about 703 per 100,000 compared
with a national average near 312 per 100,000 [65].

Arboviral infections have emerged as important causes of adult febrile illness. Hospital and outbreak
surveillance document the introduction and establishment of chikungunya (outbreak in 2006 with
laboratory confirmation in 15 of 17 suspect cases) and the later emergence of dengue: in 2010, 516
suspected febrile cases were reported in the islands of which 80 (15.5%) were seropositive for dengue
antibodies, and more recent hospital-based surveillance from South Andaman (2018-2021) screened
10,313 suspected febrile patients and identified 679 confirmed dengue infections (6.6%), of which ~10%
were dengue haemorrhagic fever. These data indicate an increasing but still episodic arboviral burden
among adults. [66—68]. Smaller community surveys among island tribal groups document substantial
burdens of other infectious morbidities in adults. The comprehensive Shompen tribe survey (Great Nicobar)
found anaemia in ~48.3% of adults (54.0% of females; 43.8% of males), hypertension in 13.2% with a
further 28.9% pre-hypertensive, widespread fungal skin infection and intestinal parasitic infestation, and
low but detectable chikungunya seroprevalence (=10.5% IgG positivity in the tested sample)—while no
active pulmonary TB or dengue was detected in that small screening cohort [40].

Overall, the best available evidence for tribal adults in the Andaman & Nicobar Islands supports three
clear points: (1) tuberculosis prevalence among tribal adults is substantially higher than national averages,
(2) arboviral infections (chikungunya, dengue) have emerged and contribute measurable adult morbidity
during outbreak and inter-epidemic periods, and (3) other infectious morbidities (anaemia, dermatologic
and parasitic infections) remain common in tribal adult populations, although community surveys are small
and geographically limited—all of which underline the urgent need for larger, population-based adult
surveillance in the islands.
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4. Conclusions

This review highlights the critical need for large-scale, region-specific studies to better understand the
disproportionate prevalence of malnutrition among India’s indigenous tribal communities. The evidence
from various tribal populations suggests that malnutrition is influenced by a complex interplay of factors,
including occupational patterns, dietary habits, belief systems, cultural taboos, and socio-economic
conditions. These communities, often geographically isolated and marginalized, require more focused
attention in both research and policy development to address the specific challenges they face.

There are existing schemes of the Indian government under the umbrella of National Rural Health
Mission, the reproductive and child health programs like Janani Suraksha Yojana (JSK), Janani Shishu
Suraksha Kryakram (JSSK), Rashtriya Bal Sukraksha Karyakram (RBSK), etc., which encourage
institutional delivery, exclusive breastfeeding, and provide antenatal, intra-natal, and post-natal care
facilities, and nutritional supplementation and monetary assistance to the mother and child living below the
poverty line.

Addressing malnutrition within tribal populations demands a multi-pronged approach that includes not
only government intervention but also active community involvement. Government health policies must
adopt a bottom-up approach, ensuring that programs are developed in consultation with local communities
to make them more inclusive and culturally sensitive. Extensive awareness campaigns in remote areas are
essential to inform tribal populations of their rights and access to healthcare services. Additionally, efforts
must be made to promote existing government schemes that can directly benefit these vulnerable groups.

Improving healthcare delivery for tribal populations requires a concerted effort to make services more
approachable, accessible, acceptable, and appropriate, tailored specifically to the unique needs of these
communities. Equally important is the need for continuous monitoring and evaluation of health programs
to ensure their effectiveness. This will be crucial for achieving the Sustainable Development Goals (SDGs)
by 2030, with a particular focus on fulfilling the SDG principle of “Leaving no one behind”. By prioritizing
tribal health and well-being, India can take a significant step toward reducing health disparities and
promoting equity among its most vulnerable populations.
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