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KEYWORDS ABSTRACT

undernutrition, body Women'’s bealth and nutrition are of the utmost importance in India, where numerous
mass index, chronic energy nutritional programs and policies focus on them. Globally, women are the primary caretakers
deficiency, health of their families, and rural women play a crucial role in sustaining their housebolds by

ensuring food and nutrition security, generating income, and improving rural liveliboods
and overall well-being. The contribution of women to their societies from pre-natal to post-
natal life regarding the growth and nutrition of their children is indisputable. It is crucial
to protect women’s health and nutritional status to ensure their own well-being, that of their
children, their families, and future generations. This literature review offers a comprebensive
appraisal of existing research on chronic energy deficiency (CED) among Indian women.
The present review comprises 70 publications on the prevalence of undernutrition and body
mass index (BMI). The mean weight, beight, and BMI of the reviewed studies ranged from
a minimum of 39.25 (kg), 147.28 (cm), and 16.2 (kg/m°) to a maximum of 64.0 (kg), 161.0
(em), and 25.0 (kg/m?), respectively. Similarly, the prevalence of CED ranged from 4.2%
(least) to 98% (bighest).

Introduction

India is a developing nation with very high rates of undernutrition among women and children.
Malnutrition and anaemia are common among Indian adults (NFHS-3 2005-06). Both malnutrition
and anaemia have increased among women since 1998-99 (NFHS-3 2005-06). Overall, 33 % of married
women are too thin, according to the body mass index (BMI), an indicator derived from height and
weight measurements. Underweight is most common among several vulnerable populations: poor,
rural, adults with little education and scheduled castes and tribes. Overweight and obesity, the other
side of malnutrition, is a growing problem in India, affecting almost 15% of women. Overweight and
obesity are most common in urban areas, in wealthier households, and among older adults, Sikhs and
those with more education.Overall, 56.2% of women suffer from anaemia and have lower than normal
levels of blood haemoglobin. Anaemia has increased in ever-married women from 1998-99. Among
pregnant women, anaemia has increased from 50% to almost 58%.Only 22.3% of pregnant women
consume Iron and Folic Acid supplementation for 90 days and the percentage is less than 10% among the
non-educated women compared to 50% among the well-educated. Also the disparity between rural and
urban areas is significant (18% and 34.5% respectively) (NFHS-3 2005-06). Malnutrition is the major
cause of morbiditiessuch as complications related to maternity and infant death. Inadequate nutrition
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leads to improper mental and physical development of children (NFHS-2 1998-99). Nutritional status is
an indication of the overall well-being of a population. It is very important for the women belonging to
the reproductive age group to have adequate nutritional status which helps in maintaining good health
and increased work capacity of themselves as well as for the health of their offspring (Manjunath ez 4/.
2017). Poor nutritional status indicates a greater health risk to both mother and children born to them.
According to Manjunath ¢z 4/ (2017) women in India are suffering from the problem of dual burden of
malnutrition when a situation of both undernutrition and overnutrition occurs simultaneously. There are
the two consequences of the interplay and interaction which generally affects the health status. They are:

1. Internal environment, and

2.  External environment.

As opined by Kumar (2009), women are the most affected by adverse environment. Moreover, there
are some environmental problems which have disproportionate impact on women compared to their
male counterparts (Kumar and Devi 2010). Since many women of developing countries are almost
illiterate, disproportionately poor and politically less powerful, the burden of problem is particularly
high (Nath 2002). Although the life span of women on an average is much longer than a man, many
survive longer with the chronic diseases specially during middle age, implying that as age advances
“women get sicker and men die quicker”. Denying women of their health needs will have serious
implications on their productive and reproductive roles (NIN 2010). In marginalised communities,
very often women have to bear the entire responsibilities of home management (Ashaletha ez a/. 2002).

Globalization has brought many changes in societies viz., women in the coastal community are
forced to play the major role for the domestic, economic survival (John 2011). Similarly, the health
and productivity of a women is also affected due to the multiple roles performed by them (John 2011).
According to Karkal (1996), womens’ role in family is more vital for better health and well being of the
family as compared to any other member of the family. India is one of the most diversified country with
respect to dwelling: urban, rural and slums, with huge disparities in facilities for health (Young 2005).
According to Young(2005),the world is facing a situation of dual burden of both undernutrition and
overnutrition. Obesity and overweight predominate in developed countries and undernutrition among
the under prevalaged sections of developing countries (Sinha ez 4/. 2018). It has been observed that the
nutritional status of Indian population varies from region to region (Patel ez 2/. 2016). The prevalence
of overweight and obesity has increased by many folds in Asian countries in 21st century (Patel e a/.
2016). Inspite of increasing prevalence of overweight and obesity in urban areas, the prevalence of
chronic energy deficiency (CED) is one of the major serious health problems in rural and tribal areas
(Kalra& Unnikrishnan 2012). According to NFHS -3 (2005-06) nutritional problems are substantial
in every state of India, but they are particularly more widespread in several adjoining states of Central
and Eastern India. The aim of the present study is to review and summarise the existing research work
on the health and nutritional status of women in different states of India for better understanding the
magnitude of the problem of malnutrition.

Materials and Methods

This review work is based on a systematic organization of literature review of similar studies. The
criteria included the following common variables in all the research works: weight, heightand body mass
index. The purpose of this review paper is to generalize, summarise and analysethe health and nutritional
status of women in India. The data were collected from various published papers.For preparing this
review paper abstracts were searched in PubMed, Google scholar, Research Gate, Shodhganga and
Academia. Many studies were excluded that didn’t meet the criterion process. Furthermore, searches
were limited to work published in last 15 years i.e., from 2004 to 2019. All the searches were conducted
during July,2019. A total of 70 studies wereconsidered. We have considered both tribal and non-tribal
populations, enabling us to examine the overall scenario of the nutritional status of Indian women. The
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selection process is illustrated in Figure 1. The purpose is to give a general overview on the prevalence of
CED and mean BMI among Indian women.

Result and Discussion

It was revealed from the reviewed studies (Table 1) that the mean weight, height and BMI ranged
from minimum of 39.25 (kg) (Jaiswal 2013), 147.28 (cm) (Hassan & Shukla 2013) and 16.2 (kg/m?)
(Mungreiphy ez al. 2012) tomaximum of 64.0 (kg) (Sen &Verma 2016 ), 161.0 (cm) (Sen &Verma 2016)
and 25.0 (kg/m?) (Sen &Verma 2016). Similarly, the prevalence of CED among the studied populations
ranged from 4.2 % (minimum) (Tungdim & Kapoor 2010) to 98 % (maximum) (Bhasin & Jain 2007).

Table 1 also shows the overall (Community/Village/City) combined mean weight (Kg), mean height
(cm) and mean BMI (kg/m?) statewise/Union Territory wise. In this review 17 states and 1 Union
Territories (Andaman and Nicobar Island) has been considered.It was revealed that the mean weight of
Karnataka (54.89 Kg) is highest and lowest in Odisha (41.25 Kg). For height, the highest mean observed
in Maharastra (155.83 Cm) and the lowest in Uttar Pradesh (148.05 Cm). Similarly, the mean BMI of
Andhra Pradesh (26.07 Kg/m?) is highest and Rajasthan(17.13 Kg/m?)has the lowest mean BMI. Thus,
it has been revealed that, out of the above studied States of India, the highest mean (weight, height
and BMI) was observed among Southern and South Western part (Karnataka, Maharastra and Andhra
Pradesh) of country, whereas the lowest mean (weight, height and BMI) was observed among North
to North-Western and Eastern part (Odisha, Uttar Pradesh and Rajasthan) of the country, respectively.

Figure 2 shows the prevalence of CED. Altogether 70 studies were considered for this present review
paper which included 19 different states of India. These were Andaman and Nicobar Island, Andra
Pradesh, Assam, Bangladesh, Chhattisgarh, Delhi, Gujarat, Jammu & Kashmir, Karnataka, Kerala,
Madhya Pradesh, Maharashtra, Manipur, Nepal, Odisha, Rajasthan, Uttar Pradesh, Uttrakhand, West
Bengal. Figure 2 shows that the prevelance of CED was found to be highest among the females of
Garasia tribe of Rajasthan (98.0 %) (Bhasin & Jain 2007) and tribal women (control group) of Manipur
had the lowest prevalence (8.0%) of CED (Tungdim & Kapoor 2010). From all the 70 reviewed studies,
it was observed that the overall (average) prevalence of undernutrition among the women was 45.9 %,
thus indicating a very serious situation (critical nutritional stress).

Malnutrition, a serious health concern, adequate nutrition is thus an essential cornerstone to
maintain the healthy health of any individual, especially for women (Paul ez 2/ 2011). This review also
highlights important findings with regard to malnutrition among Indian women (Community wise).

Conclusion

Addressing the significant challenges women encounter in securing adequate nutrition and good
health is imperative. Despite progress over recent decades, there is still much to accomplish. Emphasizing
women’s nutritional status is vital for identifying those at risk and for the deployment of effective
nutritional intervention programs, which are instrumental in enhancing women’s health. To combat
the alarming rates of undernutrition among women in India, these programs must be implemented with
increased seriousness and commitment. A more concerted and urgent effort is necessary to tackle the
grave issue of malnutrition. Conducting further studies to understand the links between malnutrition
and effective policy formulation is essential to mitigate these conditions.

Limitation
The study is limited due to the certain limitations such as in many studies the data was not divided
on the basis of gender, therefore those data cannot be used for making this review paper. Moreover

participation rates were also not provided in the papers. This paper also does not consider the effects of
other socio-economic variables such as, education, income etc. which may be related to the consequences
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of undernutrition among womens under consideration. Findings may not be generalizable to the entire
population of women. Nutritional status of women (reproductive age) represents an important area of
future research that may have important programmatic implications to improving nutrition of future
generation and to reduce child undernutrition.

Acknowledgement: The authors would like to acknowledge the researchers for their valuable research to highlight the situation
of malnutrition among Indian women. This research was funded by ICSSR funded Doctoral fellowship to Priyanks (F.No.
ICSSR/RFD/2023-24/424 Dated 19/12/2023.

Conflict of interest: The authors declare no conflict of interest.

Reference

Agniwanshi. M. (2015). Assesment of nutritional status and impact of nutrition education on the bill korwas a primitive tribe
of Madhya Pradesh. Accessed 9 November, 2019. <http://hdl.handle.net/10603/49722>.

Ashaletha. S., e a/. (2002). “Changing Roles of Fisher women of India - Issues and Perspectives”. In: Kohli, M. P. S. and
Tewari, M.S. R. (Eds.) Women in Fisheries. Indian Society of Fisheries Professional, Mumbai. 21-43.

Abrar, A, et al. (2014). “A Study of the Basic and Derived Anthropometric Indices among the Healthy Adults of Raji Tribe
of Uttarakhand, India”. Afro Asian journal of anthropology and social policy 5(1):66-72.

Beck, P., Mishra, B. K. (2010). “Socio-Economic Profile and Quality of Life of Selected Oraon Tribal Living in and Around
Sambalpur Town, Orissa”. Current Research in Social Sciences 2(6):340-49.

Bharali, N., ez al. (2017). “Prevalence of Undernutrition, Overweight and Obesity among Nyishi tribal women of Arunachal
Pradesh, Northeast India”. Human Biology Review 6(1):63-78.

Bisai, S., ez al. (2008). “Nutritional stress in Kora Mudis of two districts in West Bengal. India: A comparative statement”.
In: S. K. Basu and Banik S. D. Environment Education, Protection and policy issues (2):379-89.

Bisai, S., and Bose, K. (2012). “Ciritical nutritional stress among adult tribal populations of West Bengal and Orissa, India.
Nature Precedings: hdl:10101/npre.2012.7068.1.

Bose, K., and Chakraborty, F. (2005). “Anthropometric characteristics and nutritional Status based on body mass index
of adult Bathudis: a tribal population of Keonjhar District, Orissa, India”. Asia Pacific Journal of Clinical Nutrition
14(1):80-382.

Bose, K., ez al. (2006b). “High prevalence of under-nutrition among adult Kora Mudi tribals of Bankura District, West
Bengal, India”. Anthropological Science 114:65-68.

Bose, K., et al. (2006). “Anthropometric Profile and Chronic Energy Deficiency Among Adult Santal Tribals of Jhargram,
West Medinipur District, West Bengal, India: Comparison With Other Tribal Populations of Eastern India”. Ecology of
Food and Nutrition 45(3):159-69.

Bhandari, S., ez al. (2016). “Dietary intake patterns and nutritional status of women of reproductive age in Nepal: findings
from a health survey”. Archives of Public Health 74(2):1-11.

Bhandari, S., et al. (2019). “Socio-Demographic Characteristics and Prevalence of Under Nutrition among Adult Sabars of
Bankura District, West Bengal, India”. International Journal of Advancement in Life Sciences Research 2(1):1-10.

Bhasin, M., and Jain, K. S. (2007). “The Body Mass Index as an Indicator of Nutritional Status Biology of the Tribal Groups
of Rajasthan, India”. The Anthropologist 9(3):165-75.

Chakma, T, ez al. (2009). “Nutritional Status of Baiga — A Primitive Tribe of Madhya Pradesh India”. The Anthropologist
11(1):39-43.

Chakrabarty, S., ez al. (2008). “Chronic Energy Deficiency among Tribal Communities of Orissa, India”. Tribes € Tribals
2:95-101.

Chbhabra, I., and Bhardwaj, V. L. (2013). “Social health and nutritional status of women residing in urban slum clusters of
West Delhi”. Journal of Community Health 2(2):19-25.

Das, S., and Bose, K. (2010). “Body Mass Index and Chronic Energy Deficiency among Adult Santals of Purulia District,
West Bengal, India”. The International Journal of Human Sciences 7 (2):488-503.

Das, S., ez al. (2012). “Age variations in anthropometric and body composition characteristics among adult Bauri females of
Paschim Medinipur, West Bengal, India”. Scholarly Journal of Science Research and Essay 1(2):16-24.

Das, S., et al. (2013). “Nutritional profile of adult Birhors of Purulia: A Particularly Vulnerable Tribal Group of, West
Bengal, India”. Asian Academic Research Journal of Multidisciplinary 1(5):262-76.

Das, S., and Bose, K. (2014). “Anthropometric assessment of nutritional status of adult Hill Kherias of Purulia district,
West Bengal”. In A. K. Sinha and Krishan Sharma (eds). Human Ecology in an Era of Globalization and Urbanization:



Priyanka, Siddiqui, A., Kashyap, K., Das, S., Bose, K. / Antrocom Online Journal of Anthropology, vol. 20, n. 1 (2024) 415-422

Anthropological Dimension, New Delhi: Serials Publications PVT. Ltd. 381-90.

Banik, S. D., et al. (2007). “Undernutrition among adult Dhimals of Naxalbari, West Bengal: comparison with other tribes
of eastern India”. Food and Nutrition Bulletin 28(3):348-52. <doi: 10.1177/156482650702800311>.

Ghosh, R., and Bharati, P. (2006). “Nutritional status of adults among Munda and Pod populations in a peri urban area of
Kolkata City, India”. dsia Pacific Journal of Public Health 18(2):12-20.

Ghosh, S., and Malik, S. L. (2007). “Sex Differences in Body Size and Shape among Santhals of West Bengal”. The
Anthropologist 9(2):143-49.

Ghosh, M. (2007). “Nutritional status of adult Bhumij males of Kharagpur, Paschim Medinipur”, Seminar on Approaching
Development in Department of Anthropology, Vidyasagar University, West Bengal, India. Abstract 5:22.

Goswami, M. (2015). “Anthropometric Characteristics and Chronic Energy Deficiency of the Mankidias - A PTG of
Northern Odisha, India”. Studies of tribes and tribals 13(1):88-93.

Goswami, M. (2012a). Reproductive profile and child health care practices of the tribals. Inter India Publications, New Delhi.

Goswami, M. (2013). “Prevalence of Under-nutrition among the Juangs. A study on a particularly vulnerable tribal group
of Odisha, India”. Anthrocom online journal of Anthropology 9(1):61-66.

Goswami, M. (2012b). “Body Mass Index And Chronic Energy Deficiency Of Adult Bhuyans: A Vulnarable Tribal Group Of
Keonjhar And Anugul Districts Of Odisha, India”. [ndian Journal of Physical Anthropology and Human Genetics 31(1):39-47.

Goswami, R. G, and Bhattacharyya M. (2015). “Nutritional Status among adult Karbi Women of Kamrup District, Assam”.
International Research Journal of Social Sciences 4(9):17-20.

Ingole, A. B, ez al. (2014). “Hemoglobin Percentage and body mass indices observed in tribes of Chikhaldara Dist. Amravati”.
International Journal of Life Sciences 2(1):75-78.

Hassan M. A, and Shukla V. (2013). “Nutritional Status of Women Living in Slums of Allahabad City, Uttar Pradesh,
India”. International Journal of Food and Nutritional Sciences 2(1):84-88.

Jaiswal A. (2013). “Health and Nutritional Status of a Primitive Tribe of Madhya Pradesh, Bhumia”. Global Journal Of
Human Social Science. D: History, Archaeology & Anthropology 13 (1):14-19.

Jaiswal A. (2015). “A Study on Body Mass Index and Prevalence of Chronic Energy Deficiency among Adult Kharwar Tribes
of India”. Global Journal of Anthropology Research 2(1):50-55.

John P, and Ramadas S. (2008). “Body mass index: An indicator of nutritional status among adult Mannan tribes of Idukki
District, Kerela”. Academi Reviews 15 (1 & 2):60-65.

John O. (2011). “Fisherwomen in Kerala fight back. Theeradesa Mahila Vedi (Women’s wing of Kerala Swathantra Matsya
Thozhilali Federation)”. Thirnvananthapuram. 41-7. Accessed 10 January, 2019. <http://www.isiswomen.org>.

Kalra S, and Unnikrishnan A. (2012). “Obesity in India:The weight of the nation”. Journal of Medical Nutrition and
Nutraceuticals 1(1):37-41.

Karkal M. (1996). “Reproductive rights and reproductive health of womena. In: Singh, J. P.(ed.) Studies in Social
Demography. M D Publication Pvt Ltd, New Delhi. 342.

Kumar A. (2009). “Women’s health, the role of internal environment; evidence from India’s National Family Health Survey-3
(2005-2006) . In: Proceedings of the XX VI IUSSP International Population Conference 27 Sept — 2nd Oct; Morocco. 191.

Kumar A, and Devi N. D. R. (2010). “Health of women in Kerala: current status and emerging issues”. Working paper No
23, Centre for Socio Economic and Environmental Studies, Kochi. 1-9.

Mandal S, ez al. (2011). “Anthropometric assessment of nutritional status among college women of Midnapore, west Bengal,
India”. International Journal of Life science and Pharma Research 1(1):81-87.

Manjunath T. L. (2017). “Nutritional assessment of women in the reproductive age group (15-49 years) from a rural area,
Kolar, Kerala, India”. International Journal Of Community Medicine And Public Health 4:542-6.

Mittal P. C, and Srivastava S. (2006). “Diet, nutritional status and food related traditions of Oraon tribes of New Mal, West
Bengal, India”. Rural Remote Health 6(1):1-11.

Mondal N. (2012). Assessment of Nutritional Status among the Rajbanshi population of North Bengal. Accessed 11 November,
2019. <http://hdl.handle.net/10603/165804>.

Mukherjee K, e al. (2015). “Body Mass Index and Chronic Energy Deficiency among Adults of Tharu Population,
Uttarakhand, India”. International Journal of Biomedical Research 6(7):475-478.

Mukhopadhyay A. (2010). “Anthropometric characteristics and under-nutrition among adult Santal tribe of Birbhum
District, West Bengal, India”. Anthropological Science 118(1):57-60.

Mungreiphy N. K, ez a/. (2012). “Relationship between nutritional status, respiratory performance and age: study among
Tangkhul Naga females of Northeast India”. Acta Biologica Szegediensis 56(1):31-36.

Nasreen N. (2015). Nutritional status and Dietary habits of Kashmiri women. Available online at <http://hdl.handle.
net/10603/50938>.

419



420

Priyanka, Siddiqui, A., Kashyap, K., Das, S., Bose, K. / Antrocom Online Journal of Anthropology, vol. 20, n. 1 (2024) 415-422

Nath, P. R. (2002). Reproductive and Child Health. APH publishing corporation, NewDelhi.192.

Nayak, M.S.D.P, and Sreegiri, S. (2016). “A study on nutritional status of tribal women in Visakhapatnam district, Andhra
Pradesh, India”. International Journal Of Community Medicine And Public Health 3(8):2049-53.

Neeliyara, A. M. (2015). Reproductive bealth and nutritional profile of women in the coastal areas of Alleppey District Kerala.
Available online at <http://hdl.handle.net/10603/167188>.

National Family Health Survey (NFHS-2). (1998-99). <http://www.nthsindia.org>.

National Family Health Survey (NFHS-3). India, 2005-06. Mumbai: International Institute for Population Sciences;
Calverton, Maryland, USA: ICF Macro. Accessed 9 November, 2019. <http://www.nthsindia.org>.

NIN (National Institute of Nutrition) (2010). Dietary Guidelines for Indians. A Manual, National Institute of Nutrition,
Hyderabad. 3.

Paul, V. K, et al. (2011). “Reproductive health, and child health and nutrition in India: meeting the challenge”. Lancer.
377(9762):332-349.

Patel, P. A, (2016). “Nutritional status assessment of women from different occupations in urban and semi-urban regions of
Gujarat”. International Journal of Food Sciences and Nutrition 3(2):381-84.

Rao, V. G, ez al. (2006). “Malnutrition and high childhood mortality among the Onge tribe of the Andaman and Nicobar
Islands”. Public Health Nutrition 9(1): 19-25.

Sahani R. (2004). “Seasonal variation in nutritional status of the Jarwas”. Journal of the Anthropological Survey of India 53:
99-117.

Sen, S., and Verma, R. (2016). “Assessment of Nutritional Status of Urban Women of Maharashtra, India”. JOSR J Nur
Health Sci, (IOSR-JNHS) 5(1):01-07.

Shah, A. H, and Battalwar, R. (2017). “A study on the nutritional status of Jain women”. International Journal of Food
Sciences and Nutrition 2(2):91-94.

Shashikantha, S. K, ez 4l. (2016). “Dietary diversity among women in the reproductive age group in a rural field practice area
of a medical college in Mandya district, Karnataka, India”. International Journal Of Community Medicine And Public
Health 3:746-9.

Singh, H. S, er al. (2014). “Nutritional Status among Females of Bhaina Tribe of Bilaspur, Chhattisgarh, India: An
Anthropological Insight””. Journal of Anthropology 2014: 1-7. https://doi.org/10.1155/2014/897893.

Singh, H. S, er al. (2015). “Socio-demographic profile and nutritional status of Gond tribals from Melnadih village,
Chbhattisgarh”. American Journal of Advances in Medical Science 3:23-28.

Sinha, T., et al. (2018). “A Study about the Health Status of Tribal Women in Bastar Region, Chhattisgarh, India”.
International Journal of Preventive, Curative € Community Medicine 4(4):5-8.

Tungdim, M. G., and Kapoor, A. K. (2010). “Nutritional Status and Chronic Disease among the Adult Tribal Population
of Northeast India”. Open Anthropology Journal 3:188-91.

Upadhyay, S., et al. (2011). “Nutritional Status and Knowledge of Hill Women on Anemia: Effect of Various Socio-
demographic Factors”. Journal of Human Ecology 33(1):29-34.

Varadarajan, A., and Prasad, S. (2009). “Regional Variations in Nutritional Status among Tribals of Andhra Pradesh, India”.
Studies of Tribes and Tribals 7(2):137-41.

Young, K. T. (2005). Population health:concepts and methods. Second edition. New York: Oxford University Press;
2005:115-73.



Priyanka, Siddiqui, A., Kashyap, K., Das, S., Bose, K. / Antrocom Online Journal of Anthropology, vol. 20, n. 1 (2024) 415-422 421

Figures and Tables
Figure 1: Shows the Flow Chart of Inclusion process of Reviewed Papers
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Table 1: Studies from different Indian states which were included in this review paper

Community/ Weight | Height | BMI (kg/
State Village/city k) | (o) mZ() ° Reference
Andaman and Jarwa NA NA 19.8 Sahani 2004
Nicobar Island Onge NA NA 21.2 Rao et al. 2006
Vishakhapatnam 45.01 147.95 NA Nayak & Sreegiri 2016
Bhagata 51.33 152 22.21
Konda Dorara 49.8 152 21.55
Andra Pradesh RS(C)}HOCE & 551; i;i iizf Vardarajan and Prasad 2009
Sugali 55.2 154 23.27
Yerrukula 54 151 23.68
Arunachal Pradesh Nyshi 51 154.73 21.30 | Bharlietal. 2017
Assam Karbis 50.53 152.52 21.53 | Goswami& Bhattacharyya 2015
Chhattisgarh Bhaina 44.84 149.33 20.6 Singh et al. 2014
Gond 46.05 149.91 20.45 Singh et al. 2015
Delhi West Delhi 47.5 147.6 21.5 Chhabra& Bhardwaj 2013
Gujarat Urban (Ahamdabad) 56.3 155.4 23.3 Patel ez al. 2016
Semi-Urban (Patan) 55.8 155.1 23.2 Patel ez al. 2016
Jammu & Kashmir | <2Pmir (Sd?i:ﬁ;&Budgam 53.89 | 1557 | 2225 |Nasreen2015
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Karnataka Mandya district 54.89 153.57 23.26 | Shashikantha et 4/. 2016
Kerala Mannan 43.6 151.2 19.1 John & Ramadas 2008
Alappuzha district 53.6 155.09 NA Neeliyara 2015
Baiga 40.45 150.3 18.3 Chakma et a/. 2009
Madhya Pradesh Bhumia 39.25 148.2 18.1 | Jaiswal 2013
Hill Korwa 41.81 148.27 18.85 | Agniwanshi 2015
Tribes (Chikhaldara) NA NA 18.6 Ingole et al. 2014
Maharashtra Mumbai and pune 64 161 25 Sen &Verma 2016
Mumbai 58.84 157 23.75 | Shah &Battalwar 2017
Tangkhul Naga 48.7 151.3 21.2 Mungreiphy ez al. 2012
Manipur Adult tribals (TB Patient 44.4 153.6 18.8 Tungdim & Kapoor 2010
Adult tribals (Control group) 52.8 156.1 21.6 Tungdim & Kapoor 2010
Mountain Region 52.4 151.3 22.9 Bhandari et a/. 2016
Nepal Hill Region 50.1 151 22 Bhandari ez a/. 2016
Terai Region 47.3 152.2 20.4 Bhandari et 2. 2016
North Bengal Rajbhanshi 46.20 150.03 20.50 Mondal 2012
Bathudi 39.8 149.2 17.9 Bose& Chakrabarty 2005
Paraja NA NA 17.3 Chakrabarty ez 2£.2008
Oraon (Migrants) NA NA 18.2 Beck & Mishra 2010
Oraon (Natives) NA NA 19.3 Beck & Mishra 2010
Odisha Savar 41.6 148.5 18.9 Bisai & Bose 2012
Juang 43.4 153.9 18.3 Goswami 2013
Bhumij NA NA 18.5 Goswami 2012a
Mankidia NA NA 18.6 Goswami 2011
Bhuyans 40.2 154.02 17 Goswami 2012b
Mina NA NA 19.1
Bhil NA NA 16.5
Garasia NA NA 16.2
Rajasthan Sahariya NA NA 178 Bhasin & Jain 2007
Damor NA NA 17.3
Kathodi NA NA 15.9
Allahabad 46.29 147.28 21.24 | Hassan & Shukla 2013
Uttar Pradesh Kharwar (V-alral.lam mirzapur | o o 148.82 2049 | Jaiswal 2015
district)
Tharu 50.10 152.57 21.52 | Mukherijee et af. 2015
Uttrakhand Nainital district 48.76 151.21 21.41 | Upadhyay ez /. 2011
Raji (Pithoragarh district) 44.6 151.4 19.43 | Alam et al. 2014
Munda 39.8 149.6 17.7 Ghosh & Bharati 2006
Oraon 41 144.0 19.7 Mittal & Sivastava 2006
Kora Mudi 39.5 147.5 18.3 Bose et al. 2006b
Santal 43.4 149.8 19.3 Bose et al. 2006¢
Dhimal 44.6 152.4 19.1 Datta Banik ez 2/. 2007
Lodha 42.9 149.2 19.3 Bisai & Bose 2012
Santal 41.1 148.9 18.7 Ghosh & Mallik 2007
West Bengal Bhumij 40.5 148.4 18.4 Ghosh 2007
Kora Mudi 40.9 149.3 18.3 Bisai ez 2. 2008
Santal 44.18 150.46 19.5 Mukhopadhyay 2010
Santal 39.5 147.5 18.1 Das & Bose 2010
Hill Kharia NA NA 17.9 Das & Bose 2014
Birhor 44 147.6 20 Das et al. 2013
Bauri 45.31 149.41 20.28 | Dasetal. 2012
Midnapore 48.96 154.79 20.05 | Mandal ez /. 2011
Sabars (Bankura District) 40.12 148.99 18.04 | Bhandari ez 2/. 2019

*NA-Not Available




