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ABSTRACT

Introduction. Malnourishment plays a substantial role in the world's mortality rates, especially among old and children. Even
though malnutrition mortality among adult women dropped greatly between 1990 and 2021, maternal health is still a matter of
concern. The purpose of this study is to evaluate the nutritional status among adults belonging to four Particularly Vulnerable
Tribal Groups (PVTGs) of Chhattisgarh, India, through Mid-Upper Arm Circumference (MUAC) as a major indicator.

Materials and Methods. The cross-sectional survey was carried out from 2020 to 2024 in 272 adult women belonging to the
Abujhmadia, Baiga, Birhor, and Hill Korwa tribes. Prior to data collection, participant consent was received with the measure-
ment of Mid-Upper Arm Circumference at the middle of the upper arm. Descriptive statistics and ANOVA tests were used for
data analysis in comparing the mean Mid-Upper Arm Circumference in different age groups.

Results. The results indicated that the Abujhmadia cluster had the greatest prevalence of undernutrition at 82.7%, followed by
Hill Korwa (77.3%), Baiga (75.5%), and Birhor (60%). Important age-specific patterns in the prevalence of undernutrition were
observed, especially within the 18-27 age groups.

Discussion. Mid-upper arm circumference is a valid and affordable tool for determining nutritional status in low-resource envi-
ronments. It brings to light the nutritional plight of Particularly Vulnerable Tribal Groups (PVTGs), necessitating the implemen-
tation of specific public health interventions to tackle these problems.

Conclusion. The findings of the study highlight the need for immediate nutritional intervention programs for PVTGs in
Chhattisgarh. Identification of their special nutritional needs can considerably enhance health outcomes and mitigate malnutrition
in these vulnerable groups.
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PE3IOME

BBepnenne. HemocraTounoe nuTanne CYIIECTBEHHO BIHSAET HA YPOBEHb CMEPTHOCTH B MHPE, OCOOCHHO CPEIH MOXKMUIIBIX JIFOIeH
u aeredl. HecMoTps Ha TO, 4TO CMEPTHOCTb OT HEAOENAHUs CPEIU B3POCIBIX KEHIIUH 3HAYUTEIbHO CHU3MIACH B nepuof ¢ 1990
o 2021 roj, MaTepUHCKOE 310POBbE MO-IPEKHEMY BBI3BIBAET 03a009EHHOCTH. L{eNb 3TOTO MCccinenoBaHus — OLEHUTh HYTPUTHB-
HBII cTaTyc B3pOCIBIX, MPUHAATEKALIUX K YETHIpEM 0c000 ysI3BHMBIM INIEMEHHBIM rpynmnaM B Uxartucrapxe, Muaus, ¢ momo-

b0 UBMCPCHUA OKPYKHOCTH IJIEYa B cpenHeﬁ TPETHU B KAUYC€CTBE OCHOBHOI'O IMOKA3aTECJIA.

Matepuagsbl 1 MeToabl. B 2020 no 2024 rogax mpoBeACHO MoNepeyHoe odcneaoBanue 272 B3POCIBIX KEHIIWH, TPHHA/IC-
JKaIUMX K IuleMeHaM a0ymxmanus, Oaiira, Oupxop u naxapu Kopsa. [lepen cOopoM maHHBIX OBUIO MOJIyYEHO COIJIACHE YYACTHH-
KOB Ha M3MEPEHHE OKPYXKHOCTH Iuleya B cpelHeil TpeTu. [[ns aHanu3a JaHHBIX IPH CPABHEHHM OKPY)KHOCTH IIe4Ya B Pa3sHBIX

BO3PACTHBIX TPYINIaX MCIOIb30BAINCH ONKcaTeNnbHas cTatucTuka 1 ANOV A-TecThl.

PesyabTaThl. [lokasano, 4to HauOOJIbIIAS PACIPOCTPAHCHHOCTh HEJOEIaHUs HAOII0[aeTCs Y 00CICAOBAHHBIX JKEHIINUH B TLIC-
MeHu abymxmanus (82,7%), 3a koTopsiM cienyrot naxapu Kopsa (77,3%), Oaiira (75,5%) u 6upxop (60%). beuin oTMedeHsI

Ba)KHbIC BO3PACTHBIC 3aKOHOMEPHOCTHU B PaCHPOCTPAHEHHOCTH HEI0EAaHusl, 0COOEHHO B BO3PACTHBIX I'pynmax oT 18 no 27 ner.

Odbcy:kaenne. VzmepeHne OKPY>KHOCTH IUIeda B CpexHeil TpeTd sBIsieTcsl 3QGEKTHBHBIM M JOCTYITHBIM HHCTPYMEHTOM LIS
OIpeAeICHHs CTaTyca UTAaHUs B YCIOBUAX HEXBAaTKU PECYpCOB. DTO IO3BOJACT BBIABUTBH TSXKEIOE IOJIOXKCHHE C NMUTAaHUEM B
0c000 ySI3BUMBIX IUIEMEHHBIX T'PYMIax, TPeOYIOINX HMPUHATHS KOHKPETHBIX Mep B 00JaCTH OOIIECTBEHHOTO 31paBOOXPAHECHUS

JJI pEHICHUS OTUX HpO6HeM.

3akiIl0ueHHe. Pe3yabTaThl HCCIEAO0BAHMUS TOJUYEPKUBAIOT HEOOXOMMOCTh HEMEUICHHOTO MPOBEIECHHS IPOrPaMM MO yITydiie-
HUIO NMUTAHUS 0c000 yA3BHMBIX IJIEMEHHBIX Tpynn B Uxartucrapxe. BrigieHue ux ocoObIX MOTPEOHOCTEH B MUTAaHUU MOXKET

SHAYUTCIIbHO YIIYUYHIIUTb COCTOSHUE 340POBbA U CMATYUTH NOCICACTBUA HEAOCAAHUS B 3TUX YA3BUMBIX I'DYyIIIIax.

KaroueBble cjioBa: oreHka nutaHus; Hegoeaanue; abymxkmanus; Gaiira; Gupxop; naxapu Kopsa, OKpy»XHOCTh CpeIHEH TpeTH

micya

BaarogapHocTH. ABTOpBI 6rarofapHsl XKEHIIMHAM-YIaCTHHALIAM 33 BPEMs, YACICHHOE yJYacTHIO B 9TOM HCCICIOBAaHUH. MBI
Tak)Ke MPU3HATENbHBI 332 aJMUHUCTPATHBHYIO TOMOIIb CO CTOPOHBI OOIIECTBEHHBIX PAOOTHUKOB, COTPYIHUKOB ITaHYAsATOB BCEX
YeThIPEX OOMIMH. ABTOPHI TaKXkKe BBIPAXKAIOT OJaroJapHOCTh aAMHHUCTPAIMU YHUBEPCUTETA 32 MOCTOSHHYIO MOJAEPKKY U CO-

JIEHCTBUE B UCCIIEOBAHUH.

Onsa umtupoBanus: [pusiHka, Cudduku A., Kawbsn K., ac C., bose K. OueHka HyTPUTUBHOIO CTaTyca B3pPOCIIbIX XXEHLUWH
YyeTblpex 0cob0o YsI3BUMbIX MIEMEHHBLIX rpynn U3 Yxattucrapxa, iHous, no M3MeEpEHUsIM OKPY>KHOCTU nneya // BecTHuk
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Introduction

Malnutrition plays a key role in increasing
mortality, especially among the elderly and child
mortality globally, including in India. More than 30
million individuals lose their lives every year to hun-
ger. In 2022, about 390 million adults were classi-
fied as underweight, whereas 2.5 billion were over-
weight and 890 million were obese, based on the
World Health Organization (WHO, 2024). Even
though there has been a significant reduction in
malnutrition-related death rates among adult wom-
en worldwide and in India between 1990 and
2019/2021, it is still a priority health issue, particu-
larly maternal health. Malnutrition has the potential
to lead to complications and risk of death during
pregnancy and delivery. In India, malnutrition-
related deaths decreased by 80%, from 2.4 million
in 1990 to 0.5 million in 2021. Also, maternal deaths
globally due to malnutrition declined by 42.35% be-
tween the same vyears, from 73,460 to 42,350
(Global Nutrition Report, 2022). Proper nutrition
from an equilibrated diet is important for meeting
the body's demands and maintaining basic physio-
logical processes. Inadequate nutrition may contrib-
ute to over-nutrition in the form of too many calories
or under-nutrition due to a deficiency in necessary
nutrients (de Onis et al., 1993). Nutrition has a
strong impact on the quality of life in children and
adults (Kennedy, 2006). It is crucial for the popula-
tion growth in general (Zala, 2018) and is also very
important in life expectancy and successful aging
(Kennedy, 2006). The World Bank has noted a
worldwide shift in nutrition that has brought about
rapid changes in food systems, ecosystems, and
standards of living (Dutta et al., 2019). The coexist-
ence of undernutrition with overweight and obesity
is an overwhelming challenge for low- and middle-
income countries (LMICs) (Dutta et al., 2019). While
adults tend to be regarded as the economic support
of society, their nutritional issues tend to be over-
looked (Ghosh & Bharati, 2006). Worldwide, there
are 390 million underweight and 2.5 billion over-
weight adults, including 890 million who are obese
(NFHS-4, 2017). This condition has increased, with
the rates of prevalence being 22.9% for men and
24% for women in NFHS-5 (IIPS, 2021). India is
ranked 111th among 125 nations by the Global
Hunger Index, which points towards a very serious
issue with hunger and undernourishment (von
Grebmer et al., 2023). Even though malnutrition is a
serious but frequently neglected development prob-
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lem in India, there have only been a few studies that
have measured the nutritional status of adults,
mostly children aged less than five (Bhan et al.,
2016). Body Mass Index (BMI) is a widely applied
measure of nutritional status in anthropology (WHO,
1995). BMI is determined by dividing the person's
weight in kilograms by his/her height in meters
squared (kg/m?). While health professionals with
training will have no problem taking height and
weight, it can be extremely difficult within the com-
munity setting. Specialized equipment used in such
measurements is costly, and it takes frequent train-
ing and standardization to obtain correct results
(Himes, 2009). In addition, moving the equipment
over challenging terrain poses serious logistical
challenges, rendering it impossible to utilize BMI in
identifying overweight and obese subjects in large-
scale surveys (Himes, 2009). Other methods of
body measurement, such as taking circumferences
of the neck, waist, and limbs with a basic measuring
tape, may be more convenient for low-resource en-
vironments (Saka et al.,, 2014; Casadei & Kiej,
2025). The body circumference measurements are
also simple, easy to administer, and inexpensive,
qualities well-suited to low-resource settings. They
also do not involve intricate calculations and are
simple to use in the field. Therefore, employing cir-
cumferences of the body will be more efficient for
large population-based research and programs
(Sultana et al., 2015; Das et al., 2020). Mid-upper
arm circumference (MUAC) is a well-established
measure that can be used as an alternative to Body
Mass Index (BMI) in adults. It is simple to use, easy
to understand, low-cost, and transportable, and
therefore does not require trained health workers to
administer it (Sultana et al., 2015; Van Tonder et
al.,, 2019; Tang et al., 2020; Philpott et al., 2021).
Current guidelines suggest applying MUAC for rapid
screening of adults for undernutrition, which helps in
deciding whether admission to feeding programs is
needed (James et al., 1994; Collins, 1996; Ferro-
Luzzi & James, 1996; Collins et al., 2000). Anthro-
pometric measurements are well-established mark-
ers of nutritional and health status in children and
adults (WHO, 1995). Mid-Upper Arm Circumference
(MUAC) is a useful measure for the assessment of
the nutritional status of adults and is particularly
advocated for the diagnosis of malnutrition in devel-
oping nations (James et al., 1994). The fact that
MUAC is simple and requires minimal equipment
makes it a good indicator of morbidity and mortality,

53



as accurate as weight deficits (Briend et al., 1989).
Also, arm circumference can be substituted for
Body Mass Index (BMI) measurements or used to
complement them as a more discriminating marker
of peripheral muscle and subcutaneous fat deple-
tion (James et al., 1994). Significantly, the novelty
of the MUAC study lies in the fact that there are no
data on the prevalence of undernutrition, as indicat-
ed by MUAC, in India (Das & Bose, 2012). This re-
search endeavors to assess the nutritional status of
adult females based on MUAC among four Particu-
larly Vulnerable Tribal Groups (PVTGs) of Chhattis-
garh, India: Abujhmadia, Baiga, Birhor, and Pahadi
Hill Korwas.

Materials and Methods

The current cross-sectional study explored
the nutritional status according to Mid-Upper Arm
Circumference (MUAC) in adults from four Particu-
larly Vulnerable Tribal Groups (PVTGs) communi-
ties, namely the Abujhmadia tribe of Narayanpur
district, the Birhor and Baiga tribes of Bilaspur dis-
trict, and the Pahadi Hill Korwa tribe of Jashpur dis-
trict of Chhattisgarh, India. These districts were
chosen because of the prevalence of their respec-
tive PVTGs. The research was carried out between
2020 and 2024, and participants gave written con-
sent before it was undertaken. Data was collected
among the Abujhmadia adults in the Orcha block of
Narayanpur district. Data on the Birhor and Baiga
tribes was collected in the Umariya Dadar gram
panchayat of Bilaspur district, and data on the Pa-
hadi Hill Korwa tribe was collected in the Bagicha
block of Jashpur district, Chhattisgarh. The commu-
nities were selected as no earlier anthropometric
surveys based on MUAC were found targeting the
PVTG adult women in these regions. The age of
participants was taken from birth certificates or
Aadhar cards and cross-checked with family mem-
bers. For tabulation and analysis purposes, age
was divided into five categories, ranging from 10-
year intervals. Altogether 272 adult PVTG women
aged 18 years and above were taken in the study,
which included 52 Abujhmadia, 53 Baiga, 70 Birhor,
and 97 Hill Korwa, taking stratified random sam-
pling. Because of their forest-dwelling and nomadic
nature, it was difficult to collect a greater sample.
The Mid-Upper Arm Circumference (MUAC) of the
participants was measured by (P.S., A.T., & S.D.)
with a non-stretch measuring tape. The measure-
ment was done around the left arm at the midpoint
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between the elbow and the shoulder (between the
olecranon and acromion), in such a way that the
skin was not compressed. MUAC was measured to
the nearest 0.1 cm (Lohman et al., 1988). The nutri-
tional status was measured based on the cut-offs
provided for adults: Undernourished: <24 cm and
Normal: >24 cm (Maalouf-Manasseh et al., 2020).
Ethical clearance was sought from the departmental
ethics committee, and the present study abided by
the ethical standards given in the Declaration of
Helsinki (Touitou et al., 2004). Informed consent
was obtained from each consenting participant prior
to the interview and measurements, following an
explanation of the specifics of the study in a lan-
guage that the participant would be able to compre-
hend.

Abujhmadia: The Abujhmadia tribe uses the
Abujhmadia Gondi language. The population of the
Abujhmadia, as per the 2011 Census, is 22,000
(Census of India, 2011a).

Baiga: The Baiga tribe uses Baigani and
Chhattisgarhi languages of Hindi, and Baigani is a
dialect of Chhattisgarhi. Baiga population in
Chhattisgarh is 89,744 (Census of India, 2011a).

Birhor: The Birhor people use the Mundari
language, which falls under the Austro-Asiatic fami-
ly and is also known locally as Birhori, Parchi, or
Parsi. There is a total of 1,744 Birhor in Chhattis-
garh (Census of India, 2011a; Tripathi, 2017).

Hill Korwa: Hill Korwa is a tribe that belongs
to the Austro-Asiatic sub-family of the Austric family.
The mother language, or "Korwai," is spoken only
by the Hill Korwa people. Hill Korwas in Chhattis-
garh numbered 37,195 as of the 2011 Census
(Census of India, 2011a).

Statistical Analysis Overview

Descriptive statistics were applied to obtain
the mean and SD for different ethnic and age
groups. A one-way ANOVA test was performed to
assess differences in mean MUAC between the
PVTGs. One-way ANOVA tests were also used to
compare variations in mean MUAC among different
age groups. In order to evaluate the importance of
differences between groups in the prevalence of
undernutrition, a Chi-square/Fisher's Exact (x?) test
was conducted to see the relationship between nu-
tritional status with PVTGs and community commu-
nity-specific relationship of age-groups with nutrition-
al status. IBM's Statistical Package for Social Sci-
ences (SPSS 16.0) was utilized to analyse the data
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Table 1. Age-group-wise distribution of studied female PVTG Abujhmadia, Baiga, Birhor and
Hill Korwa) participants (N= 272)
Ta6nuua 1. PacnpegeneHune no Bo3pacTHbIM rpynnamM o6cnenoBaHHbIX XeHLUH,
npuHagnexawmx K nnemeHam abyaoxmagus, 6ainra, oupxop u naxapu Kopsa (N= 272)

A(g; S;cs);lp Tribal Grou? s/[1meMeHHbIEe TPYTIITEI Age Group Wise
Bospactupie | Abujhmadia | Baiga | Birhor Hill Korwa Total (Years)
rpynme | AOYDKRMams | Bajira | Bupxop | Ilaxapu Kopea O6benunennas
(met) (N) N) ™) N) I'pynma (zer)
18-27 19 9 31 40 99
28-37 13 10 13 20 56
38-47 12 10 15 13 50
48-57 5 10 10 32
58-67 3 14 14 35
Total/Bcero 52 53 97 272

with statistical significance at p < .05. Graphical illus-
trations were produced with Microsoft Office Excel.

Results

The age-group-wise distribution of the stud-
ied PVTGs presented in table 1. This cross-
sectional study examines 272 PVTG females aged
18-67 years. The breakdown includes 52 Abujh-
madia females, 53 Baiga females, 70 Birhor fe-
males, and 97 Hill Korwas. In the Abujhmadia
community, the 18-27 age group has the highest
population, totaling 19 individuals. Among the Baiga
community, the 58-67 age group is more populous
than the younger age groups. For the Birhor com-
munity, the 18-27 age group also has the highest
number, with 31 individuals. Similarly, in the Hill
Korwa community, the 18-27 age group represents
the largest population of 40 females. As shown in
the table, the Baiga community has the highest
number of older individuals, while the other three
communities predominantly consist of younger indi-
viduals. Data for each community was collected
from specific villages in each district of Chhattisgarh
state.

The age-specific trends in the mean and
standard deviations of Mid-Upper Arm Circumfer-
ence (MUAC) for females aged 18-67 across four
distinct ethnic groups: Abujhmadia, Baiga, Birhor,
and Hill Korwa 2 shows in table 2. The highest
mean MUAC is found in the Abujhmadia group,
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measuring 23.6 cm for the 38-47 age range, while
the lowest mean is 21.8 cm in the 18-27 age group.
For the Baiga group, the highest mean is 23.8 cm in
the 28-37 age range and the lowest is 22.1 cm in
the 18-27 age group. In the Birhor group, the high-
est mean MUAC is 25.1 cm for those aged 48-57,
with a lowest mean of 23.1 cm in the 18-27 age group.
The Hill Korwa group shows a highest mean of 25.2
cm in the 38-47 age range and a lowest mean of 22.6
cm in both the 18-27 and 48-57 age groups. When
comparing the mean MUAC across the four Pro-
grams for Vulnerable Tribal Groups (PVTGs), there
were no significant differences in mean MUAC by
age group overall. However, significant age group
differences were identified among Abujhmadia fe-
males (F = 3.844; p < 0.01) and Hill Korwa females (F
=7.230; p < 0.000).

The combined mean Mid-Upper Arm Circum-
ference (MUAC) for female groups from four Partic-
ularly Vulnerable Tribal Groups (PVTGs) in
Chhattisgarh: Abujhmadia, Baiga, Birhor, and Hill
Korwa illustrated in table 3. The Birhor females ex-
hibit the highest mean MUAC at 23.7 cm, followed
by Hill Korwa females at 23.3 cm, Baiga females at
23.2 cm, and Abujhmadia females with the lowest
mean of 22.7 cm. There is no significant ethnic dif-
ference in mean MUAC among the four PVTGs
studied.

The age-specific prevalence (%) of under-
nutrition among Abujhmadia, Baiga, Hill Korwa, and
Birhor PVTG females in Chhattisgarh using MUAC
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Table 2. Age-group specific trend in mean MUAC among PVTG (Abujhmadia, Baiga, Birhor
and Hill Korwa) (18-67 years) females of Chhattisgarh
Ta6nuua 2. CpeagHue 3HaYeHUs1 ob6xBaTa npeanneyvbs B BO3pacTHbIX rpynnax (18-67 ner)
o6cnefoBaHHbIX XKEHLWMUH M3 0000 YA3BUMbIX NNeMeHHbIX rpynn (adyaxmaaus, 6aura,
6upxop u naxapu Kopsa)us Yxatrucrapxa

Age Group Tribal Groups/ITneMeHHbIE TPYIIIIBI
(Years) Abujhmadia Baiga Birhor Hill Korwa
Bospacrabie AOymxmamus Baiira Bupxop [Taxapu Kopsa F (Sig.)
IpyIbI N) N) (N) (N)
(ner) M [ SD| M | sSD | M | SD | M | sD
18-27 21.8 1.4 22.1 2.6 23.1 33 22.6 1.3 1.585 0.198
28-37 234 1.3 23.8 1.5 234 1.6 23.6 1.6 0.170 0.916
38-47 23.6 1.7 229 1.4 243 4.2 252 2.7 1.414 0.251
48-57 222 1.9 23.7 29 25.1 3.0 22.6 1.5 1.998 0.137
58-67 233 1.5 234 1.3 238 3.4 238 1.4 0.151 0.928
Total/Bcero | 22.7 1.7 232 2.0 23.7 32 233 1.9
F 3.844 1.167 0.705 7.230
(Sig.) 0.009 0.337 0.591 0.000

Notes. M= Mean; sd= Standard Deviation; F= ANOVA,; Sig= Significance level.

MpumeyaHusa. M= CpeaHsas apudmeTnyeckas; sd= CtangaptHoe otenoHenue; F= ANOVA; Sig= ypoBeHb

3Ha4YNMOCTHU.

Table 3. Age combined comparative mean MUAC among four PVTG (Abujhmadia, Baiga, Birhor,
and Hill Korwa) Female Groups of Chhattisgarh
Ta6nuua 3. CpeagHue 3Ha4YeHUs1 obxBaTa npeanneyvbs B BO3pacTHbIX rpynnax (18-67 neT)
B 06 beAMHEHHOMN rpynne o6cneaoBaHHbIX XEHLWMH U3 0060 YyA3BUMbIX NAI€MEHHbIX rpymnn
(abymxmapusn, 6aura, 6upxop u naxapu Kopsa)us Yxarrucrapxa

. Lower Bound | Upper Bound
Tribal Groups N M SD Huoxusst Bepxmsst F (Sig.)
[InemeHHbIE IpyMITBI
I'paHuna T'paHnla
Abujhmadia 50 227 1.7 22.3 232
AOymxManus
Baiga 53 | 232 | 20 22.7 23.8
baiira
: 1.775 0.152
Birhor 97 | 233 | 19 229 237
Bupxop
Hill Korwa 70 23.7 32 229 24.5
ITaxapu Kopsa

Notes. M= Mean; sd= Standard Deviation; F= ANOVA,; Sig= Significance level.
Mpumeyanusa. M= CpeaHsas apudmeTnyeckas; sd= CtangaptHoe otenoHeHne; F= ANOVA,; Sig= ypoBeHb

3Ha4YNMOCTHU.

presented in table 4. In the Abujhmadia community,
34.6% of females aged 18-27 years were classified
as undernourished. Similarly, in the Baiga commu-
nity, 20.8% of females aged 58-67 years fall into the
undernourished category. Among the Hill Korwa
community, 38.1% of females aged 18-27 years
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were undernourished, while in the Birhor communi-
ty, 27.1% of females in the same age group were
undernourished. The data also indicate that only
the Hill Korwa community exhibits a highly signifi-
cant mean difference in undernutrition prevalence.
In contrast, the other three communities
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Table 4. Age-specific Prevalence (%) of Undernutrition among Abujhmadia, Baiga, Hill Korwa, and Birhor

PVTG Females of Chhattisgarh (Based on MUAC)
Tabnuua 4. PacnpocTpaHeHHOCTb HeoCTaTOYHOro nuTaHus (%) B BO3pacTHbIX rpynnax
o6cneaoBaHHbIX XEHLWWH U3 0060 YA3BUMbIX NNEeMeHHbIX rpynn (adyaxmaaua, 6ainra, 6upxop u
naxapu Kopga) us Yxarrucrapxa (no gaHHbIM U3MepeHUss obxBaTta npeanneybs)

A?;g;(s’;lp Tribal Groups/IInemMeHHbIE TPYITBI
BospacTHble Abujhmadia Baiga Birhor Hill Korwa X2 df (Sig.)
rpymIBI Alymxmanys Baiira Bupxop ITaxapu Kopsa
(7tet) UN N UN N UN N UN N
18-27 34.6 1.9 13.2 3.8 38.1 3.1 27.1 17.1 14.080* | 3 0.003
28-37 21.2 3.8 13.2 5.7 15.5 5.2 143 43 0.7417 3 0.863
38-47 15.4 7.7 15.1 3.8 6.2 7.2 12.9 8.6 2.897* 3 0.408
48-57 7.7 1.9 13.2 5.7 8.2 2.1 2.9 7.1 5.719% 3 0.126
58-67 3.8 1.9 20.8 5.7 9.3 5.2 2.9 2.9 1.4142 3 0.702
x? 4.676* 0.533¢ 13.9152 4.620°
df 4 4 4 4
(Sig.) 0.322 0.97 0.008 0.329

(Abujhmadia, Baiga, and Birhor) do not show sig-
nificant mean differences. The significant age-
specific relationship in undernutrition prevalence,
as measured by MUAC, has been observed for the
age group 18-27 years (X2=14.080; df=3;
Sig.=0.003) and significant relationship of age-
group and nutritional status has also been ob-
served among Birhor females (X2=13.915; df=4;
Sig=0.01).

The overall prevalence of undernutrition
among Abujhmadia, Baiga, Hill Korwa, and Birhor
PVTG females in Chhattisgarh, combining all age
groups presented in figure 1. The Abujhmadia
group exhibited the highest prevalence at 82.7%,
followed by Hill Korwa at 77.3%, Baiga at 75.5%,
and Birhor at 60%. This data clearly indicates that
all four studied PVTGs in Chhattisgarh are facing a
critical situation regarding their nutritional status.

Discussion

Nutritional assessment is a critical compo-
nent of public health, particularly among vulnerable
populations such as the Particularly Vulnerable
Tribal Groups (PVTGs) in India. Among various
methods of nutritional assessment, the Mid-Upper
Arm Circumference (MUAC) has gained promi-
nence due to its simplicity, cost-effectiveness, and
reliability (Van Tonder et al., 2019; Pradhan et al.,
2020). This method is especially relevant for as-
sessing nutritional status in adult females within
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these tribal groups, who often face unique nutrition-
al challenges (Das et al., 2020). Numerous studies
have utilized Mid-Upper Arm Circumference
(MUAC) as a nutritional assessment tool across
various population groups, including inpatients, the
elderly, schoolchildren, pregnant and lactating
women, as well as adolescent and adult females
(Kok et al., 2004; Bose & Das, 2010; Sanchez-
Garcia et al., 2007; Rothman, 2008; Casadei & Kiel,
2020; Luma et al., 2017).

A few reports on nutritional status based on
MUAC of females of different groups in Chhattis-
garh, India and in some other states of India are
presented in figure 2. Very High (Critical) rates of
undernutrition are observed in all of the PVTGs of
Chhattisgarh India like Abhujmadia (77.3 %), Baiga
(75.5%), Birhors (60 %), and Hill Korwa (77.3%).
Nutritional status of some studies in India (Banik,
2008; Bisai & Bose, 2009; Chakrabarty et al., 2009;
UNICEF, 2016 (Unpublished); UNICEF, 2016 (Un-
published); SMART survey, 2017; Sethi et al., 2017;
UNICEF, 2017 (Unpublished)) shows high preva-
lence of undernutrition among studied females us-
ing MUAC. Thus, the regular assessments can help
identify trends within these populations, informing
policy decisions and resource allocation. The data
collected can also contribute to broader studies on
health disparities faced by PVTGs, thereby enhanc-
ing understanding and action toward improving their
nutritional status (Kumar & Singh, 2021).
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Figure 1. Overall (Age Combined) Prevalence (%) of Undernutrition among Abujhmadia, Baiga, Hill
Korwa, and Birhor PVTG Females of Chhattisgarh
PucyHok 1. PacnipocmpaHeHHocmb HedoedaHusi (8 %) 6 epyrinax 06cried008aHHbIX XEHWUH U3 0c060
yA38UMbIX rrieMeHHbIX epyn (abydxmadus, batiza, bupxop u naxapu Kopea) uz Yxammuczapxa 6e3
yyema eo3pacma

Birhor (Present study) 60
Hill Korwaga (Present study) 77.3
Baiga (Present study) 75.5
Abujhmadia (Present study) 82.7
UNICEF, 2017 (Unpublished) 40.4
Sethi et al., 2017 69
SMART survey, 2017 41.4
UNICEF, 2016 (Unpublished) 59
UNICEF, 2016 (Unpublished) 41.7
Chakrabarty et al., 2009 20
Banik, 2008 38
Bisai & Bose, 2009 41.8

1§ T T T T T T T T
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® UNDERNOURISHMENT (%)
Figure 2. Comparative prevalence (%) of Undernutrition among present studies (Abujhmadia, Baiga,
Hill Korwa, and Birhor) PVTG Females of Chhattisgarh with other studies.
PucyHok 2. CpaBHeHUTeNbHasi OLeHKa pacnpocTpaHeHHOCTU HegoenaHus (8 %) B o6crnedo8aHHbIX
epynnax XeHuWUH us ocobo ys3sumMbix niemeH (abydxmadusi, 6aliea, bupxop u naxapu Kopsa) u3
Yxammucaapxa ¢ 0aHHbIMU U3 dpyaux uccriedosaHull
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Conclusion

The overall rate of undernutrition across the
four PVTGs studied together illustrates a situation
of extreme nutritional status with the highest rate of
82.7% in the Abujhmadia community, followed by
Hill Korwa at 77.3%, Baiga at 75.5%, and Birhor at
60%. This figure indicates an imperative nutritional
crisis situation facing all researched PVTGs of
Chhattisgarh. Finally, a systematic evaluation of
nutrition status by MUAC in adult Indian women of
PVTGs is an essential practice that responds to the
specific challenges confronting these communities.
Through its use, public health workers will be able
to better comprehend and address the nutritional
requirements of these high-risk groups to enhance
health outcomes. Prompt nutritional intervention
programs are required to counter the extremely crit-
ical situation of PVTGs, and this can be one of the
prime causes of the dwindling demographic profile
of PVTGs in Chhattisgarh, Bharat.
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