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Tribal population constitutes about 8% of the tgiapulation in India. They are particularly vulnieiea to
undernutrition, because of their geographical tsmta socio-economic disadvantage and inadequaaéthhe
facilities. Recognizing the problem, Government odi& launched different programmes for their welfar
Adolescence is a significant period of growth anaturation. The nutritional status of adolescenisgithe
future mothers, contributes significantly to theritional status of the community. Therefore atempt was
made to assess the diet and nutritional statusl@®acent population from the different tribal ared India.
The available database collected by National NatritMonitoring Bureau (1998-99) was utilized for shi
purpose. Data on a total of 12,789 adolescentd {1¥s) was included for the analysis. Four percd the
adolescent girls were married and less than 1% weiéer pregnant (0.4%) or lactating (0.7%) at tihee of
the survey. The mean intake of all the foodstigfpecially the income elastic foods such as Puldik &
Milk products, Qils & fats and Sugar & Jaggery wkxwer than the recommended levels of ICMR. Thekimta
of all the foodstuffs except green leafy vegetallas lower than that of their rural counterpaihie intake of
all the nutrients were below the recommended lenklle that of micronutrients such as iron, vitardi and
riboflavin were grossly inadequate in all the age aex groups. About 63% of adolescent boys afd é2
girls were undernourished (£5BMI age percentiles of NHANES). A significant asktion between
undernutrition and socio-economic parameters Wpe tof family, size of land holding and occupatafrhead
of household was observed. Therefore, there ised t@ evolve comprehensive programmes for the tvera
development of tribal population with special foaursadolescents.
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Introduction 75 micro projects for the development of primititrébal
Scheduled Tribe people constitute about 8% of ttal t groups living in secluded regions of the country.
population in India, with varying proportions infférent Though, women and preschool children are kntonme

States. They live in unique physical, socio-ecomoamd the most vulnerable groups for undernutrition, adoénts
cultural environment, isolated from general pogalatin girls are also being recognized as a potential rattract-
view of their habitat and food habits, they forndiatinct ing the attention of both the nutritionists and lpubealth
group compared to other populations. Their foodkatis professionals. The period of adolescence is sagmif in
influenced by vagariesf nature, with large seasonal variaview of rapid growth and maturation, during whidhet
tions, depending upon availability of agricultusadd forest nutrient requirements are relatively high. Underition
produce. Several studies have documented a clts®one during adolescence, confounded by childhood magsag
ship between the tribal ecosystem and their nobdi leads to higher mortality and morbidity among wonaex
status® Inadequate health care faciliies and ecologicgbung children, thus perpetuating the vicious cyofe
degradation further aggravate the situation. undernutrition. Studies carried out by National Mdian
Recognizing these problems, the Governmenidifa Monitoring Bureau (NNMB) in the rural population-re
has been implementing several programmes in theses avealed that the prevalence of undernutrition, aessed by
for overall development of the tribal communitiéBor this weight for age is about 40-5¢%nd that of iron deficiency
purpose, the Community development Blocks with moenaemia is about 708.There is a paucity of information
than 50% of the tribal population are grouped amkced
under Integrated Tribal Development Projects (ITDP§orrespondence address: K. Mallikharjuna Rao, Research
while Modified Area Development Approach (MADA) isg‘("jc)e:_"y’\'dztr'gggé Inztfl)tgtgogf Nutrition, (ICMR) JanOsmania
adoptgd to cover smaller areas having tribal conitesn T.:'91. 040 — 2700 8921: Fax: 91-040-27019141
In India, currently, there are 194 ITDPs and 259 DA  Email: malliknin@yahoo.co.in
pockets functioning in the country. In additiohete are Accepted 12th May 2005
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on nutritional status of adolescent children amtregtri-
bal population. Therefore, an attempt was madessess
the dietary intake and nutritional status of thelasicent
population from tribal areas of certain States malia.
The present communication is based on the dataated
by NNMB from 9 States during the years 1998-99.

Material and methods

The NNMB, located in the National Institute of Ntitm,
Hyderabad under the aegis of the Indian Coundiliedi-
cal Research (ICMR) has been carrying out regular s
veys on diet and nutritional status of differenpplation
groups since 1972. For the purpose of the presgasti-
gation, the data collected during 1998-99 on diet au-
tritional status in the tribal areas of nine Statés,

height for age and weight for height, by StandaeViB-
tion (SD) classification using NCHS standat¥sThe
nutritional status was also assessed using agesexd
specific BMI percentiles of NHANES, WHO, 1995.
Association of undernutrition with socio-economiarg-
meters was studied using the chi-square test.dditian,
multiple logistic regression was used to identifg set of
variables significantly associated with the nubritl
status.

Results

Data on a total of 4,772 households having adotgsce
were included in the analysis. Anthropometric data
12,789 adolescents (6088 boys and 6701 girls) a&d d
tary information on 5,562 adolescents (2,701 boyd a
2,861 girls) was utilized for the analysis.

Andhra Pradesh, Gujarat, Karnataka, Kerala, Madhya

Pradesh, Maharashtra, Orissa, Tamilnadu and West Be
gal was utilized. Trained Medical officers, Nutitists
and Social workers, conversant with the local laugu
were involved in collection of the data, using sizm
equipmentsand procedures.

Sampling

In each State, 120 villages were selected randdmin
the list of ITDP villages. From each selected g#a a
total of 40 households (HHs) were covered, by adgpt
probability proportion to size of different tribeSor this
purpose in each village, households were groupedrac
ding to tribe and from each tribe required numbér o
households was covered for the survey. The suney w
carried out during a period of 12 months to captine
seasonal variation.

I nvestigations
Oral informed consent was obtained for carrying thet

survey from the head of household. Demographic and

socio-economic particulars were collected from taki
HHs selected for the survey. Anthropometric measure

ments such as weight, height, mid-upper arm circum-

ference and fat fold at triceps were made on adl th
available individuals in the selected HHs by usatgn-
dard equipment. They were also examined for pmsen
of clinical signs of nutritional deficiency. In adidn, the
24 hour recall method of diet survey was carriet fou
one day, in a sub-sample of 10 HHs selected byesyst
matic random sampling procedure to assess the dadd
nutrient intakes of all the individuals who had tpen
the meals on that day.

Statistical analysis

Using SPSS windows version 11.5, statistical amalys
such as arithmetic mean, standard deviation andeper
distribution of households/Individuals accordingdiffe-
rent variables was carried out. The average daibke of

foods by adolescent boys and girls according to age

groups of 10-12 years, 13-15 years and 16-17 years

Socio-economic profile

A majority of the households (98%) were Hindus. Abo
82% of the families were nuclear, while about 8%eve
joint families. The average family size was 4.@lfle 1).
Sixty one percent of the houses wseeipucca and38%
were Kutcha houses, whilePuccahouses accounted for
only one percent. A majority of the households (34%
were marginal farmers, about 14% were small farmers
and 7% were large farmers, while about a third hef t
HHs did not possess any agricultural land (35%).

Table 1. Socio-economic profile of tribal households

Particulars %
Religion
Hindu 98.3
Others 1.7
Type of family
Nuclear 81.9
Joint 7.8
Extended Nuclear 10.3
Family size
1-4 47.8
5-10 50.7
=10 1.5
Ownership of the house
Owned 98.2
Not owned 1.8
Type of house
Kutcha 38.0
Semi pucca 61.3
Pucca 0.7
Land holdings (acres)
No land 354
<2.5 acres 43.6
2.5-5.0 acres 13.6
>5 acres 7.4
Occupation
Labourers 41.5
Cultivator 48.3
Artisan/Business/Service 7.8
Others 2.4

computed and compared with the suggested levels of annual Per capita income (Quartiles)

intake! The average daily intakes of nutrients were cal-

culated using food composition tableand compared
with the recommended daily allowances.

The adolescents were categorized in to differe
grades of nutritional status according to wefghage,

| (Rs. 1371)* 15.9
Il (Rs. 2722) 21.4
Il (Rs. 4321) 28.4
IV (Rs. 9141) 34.3

* Mean per capita income of that quartile
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The major occupation of the head of the household i The average intake of all the nutrients by adoleisbeys

about 41% of the households was agricultural oeroth
labour, while 48% were cultivators. The averagpuah

and girls of the tribes was below the Recommended
Dietary Allowances (RDA) in all the age groups g&:i1-

per capita income of the HHs was Rs.4391/-. Thenmeag). The extent of deficit in the intake of micronents

per capita income in the lowest quartile was Rsl1-37
while it was Rs 9,141/- in the highest quartile]igating
wide variation in the socio-economic status amadmg t
households surveyed.

Age at marriage

Adolescent pregnancies contribute significanthhigher
incidence of maternal mortality, delivery of LBW lias
and foetal wastage. The present study revealet] th
about 1.6% of boys and 4.1% girls were married teefo
the age of 18 years, which is relatively lower aspared
to their rural-counterparts (23%). The proportiofi o
married adolescent girls ranged from about 2% betwmv

a

such as vitamin A (80-85%), iron (70-80%), freeidol
acid (50-55%) and riboflavin (40-50%) was relatwel
more, compared to that of energy (10-40%) and prote
(20-30%). The deficit in the intake of energy waghler
among boys than girls in older adolescents (13-dats)
compared to younger adolescents (10-12years). Com-
pared to their rural counterparts, the intake bhatrients
except for vitamin A and vitamin C were lower.
Distribution of adolescents according to itakf
various nutrients expressed as per cent of RDAalede
that more than 50% of boys and girls had intakeke s
than 70% of RDI (Table 3). The proportion was highe

age of 12 years to about 18% at the age of 17 year¥ith regard to iron (96% for boys and 90% for girls
However, only about 1% of the adolescent girls wasfollowed by riboflavin (88% for boys and 80% forrlg)

found to be either pregnant (0.4%) or had delivates
first child (0.7%).

Food and nutrient intake

The average intake of cereals & millets among kréokp-
lescents was lower than in rural adolescents, exioep
16-18 Yrs age group (Table 2). The intake of gatlie
foods such as pulses, milk & milk products, oilsfas
and sugar & jaggery was lower among tribal adoletsce
of all age groups. However, the average intakgreén
leafy vegetables was relatively higher among tligakr
adolescents compared to their rural counterpartslew
that of other vegetables were similar. The consiongif

and vitamin A (78% each for boys and girls). Sigaint
gender differentials were observed with regard he t
intake of energy, iron, thiamin, riboflavin and ciig, with
higher proportion of boys consuming less than 7% o
RDI.

Nutritional status

Prevalence of nutritional deficiency signs

The prevalence of conjunctival xerosis and Bitobtsp
the signs of vitamin A deficiency were found to 48%
and 2% respectively. About 3% of the adolesceats h
angular stomititis, indicative of B-complex vitamilefi-
ciency. The prevalence of goitre was 3.5%, whiadsw

milk & milk products among tribes was grossly relatively higher among girls (5%) than boys (1.8%)

inadequate.

Table 2. Mean intake of different food stuffs (g/day) lyeagroup and gender

Age Type of Mean Cereals ﬁ;:?yn Other Roots Nuts Fresh Milk & Fats Sugar
group ooulation & Pulses Vege- Vege- & & Oil  Fruits foods Milk & &
(Years) pop SD Millets tab? tables Tubers seeds products Oils Jaggery
Boys
Tribal Mean 345 21 26 34 27 6 17 8 13 5 12
10-12 (N=1077) SD 146 24 60 53 47 17 70 27 36 6 16
Rural Mean 371 26 15 34 39 10 20 17 66 11 9 1
SD 159 29 40 49 53 22 47 42 102 15 22
Tribal Mean 418 23 31 42 31 7 18 12 17 6 2 1
13- 15 (N =819) SD 166 28 80 61 53 17 83 32 45 6 18
Rural Mean 428 28 12 47 49 15 35 22 65 11 19
SD 185 30 35 72 66 28 54 45 105 10 19
Tribal Mean 561 25 38 48 44 8 16 13 17 7 3 1
16 — 18 (N =805) SD 222 31 104 71 72 17 60 40 46 8 16
Rural Mean 515 32 23 58 52 20 24 29 68 13 19
SD 211 35 62 73 62 42 50 55 101 14 9 1
Girls
Tribal Mean 339 21 27 37 28 6 13 10 14 6 13
10— 12 (N=1102) SD 126 23 69 57 81 28 47 28 39 12 20
Rural Mean 348 24 14 38 41 11 21 14 53 9 19
SD 150 28 46 54 53 22 52 35 83 9 20
Tribal Mean 399 23 27 42 32 7 12 11 15 6 12
13- 15 (N =877) SD 139 29 66 63 63 17 31 32 36 7 13
Rural Mean 399 26 16 44 54 11 16 18 56 9 18
SD 168 31 42 59 153 23 30 45 89 9 23
Tribal Mean 484 23 34 51 36 9 16 12 17 6 13
16 — 18 (N =882) SD 238 30 77 79 67 19 49 33 41 7 20
Rural Mean 443 27 13 50 57 18 22 21 71 11 19
SD 183 29 36 64 67 35 48 47 110 10 20
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boys and 42% of girls had BMI values less than3fe
centile of age/sex specific BMI values of NHANESir
cating high prevalence of under-nutrition. White tpre-
valence of undernutrition was marginally lower amon
Nutrients Boys Girls P value tribal boys compared to rural counterparts, it wiasilar
in girls (Table 5).

Table 3. Distribution of adolescents according to int:
of nutrients less than 70% of RDI

Protein 59.5 57.4 Ns
Energy 52.0 35.9 0.001 Association between socio-economic status and under-
) nutrition
Calcium 755 76.0 Ns Significant association was observed between stgnti
Iron 95.8 90.0 0.001 and socio economic indicators such as type of fgreire
Vitamin A 783 785 Ns of Ian_d h_o_ldings a_nd occupation (Table 6). Theln'mgw
was significantly higher among the children of jdfimi-
Thiamin 55.5 404 0.001 lies (46.8%) compared to nuclear (44.5%) or extdnde
Riboflavin 88.0 89.7 0.001 nuclear families (40.6%). The prevalence of stunten-
Niacin 596 498 0.001 ded to decr_ease With increa;e in siz_e of land hgi_idi
The proportion of children with stunting was relaty
Vitamin C 52.6 53.0 Ns more (47%) among the households engaged daily wages
NS: Not significant compared to other occupational groups. Similar -asso
ciations were observed with respect to prevalente o
Anthropometry underweight.

The mean heights and weights of adolescents wdogvbe Stepwise logistic regression analysis usimgilfasize,

the NCHS standards among all age/sex groups anel wetype of family, type of house, size of land holdirgmnd
comparable with rural adolescents. The median bodpccupation of head of the households as independent
mass index (BMI) by age/sex though comparable withvariables and underweight (weight for age <median-2
their rural counterparts, was below the median NHESN SD) and stunting (height for age <median-2SD) as de
reference values. The overall prevalence of stgntin pendent variables revealed that landless agri@iltur
(height for age <Median -2SD) was 42% among boys anlabourers had higher risk (OR: 1.34 with 95% ocderfice
46% among girls, which was higher than that regbfoe  intervals of 1.18-1.53) of having underweight congga
their rural counterparts (39% each for boys ands)ir to those possessing agricultural land. Similatthg, ado-
(Table 4). The overall prevalence of under-weightlescents from households with family size 28 had
(weight for age <Median-2SD) was significantly hegh higher risk (OR:1.16 with 95% confidence intervals
(51%) among boys than girls (43%). The prevalerice 01.07-1.27) of having underweight compared to theisk
underweight among tribal boys was comparable Wittt t <5. Similarly, adolescents from HHs engaged irolab

of rural boys, while it was relatively higher (43%Mmong and those from joint families had higher risk afrgtng
tribal girls compared to rural girls (39%). Abd8% of (OR: 1.1with 95% confidence intervals of 1.0-1.3)

Table.4  Prevalence (%) of stunting and underweightgreddolescents by gender

Boys Girls
Age Stunting Underweight Stunting Underweight
(Yrs) (<Median - 2SD) (<Median - 2SD) (<Median - 2SD) (<Median - 2SD)
N Tribal Rural Tribal Rural N Tribal Rural Tribal Rat
10+ 1123 36.6 34.7 43.9 41.6 1156 34.0 325 420 837
11+ 722 38.2 31.2 48.8 42.1 782 40.8 374 46.9 4 42.
12+ 1083 40.2 32.8 49.1 51.6 1083 46.2 44.7 424 345
13+ 702 38.0 32.1 50.7 51.2 813 54.9 46.7 41.0 6 37.
14+ 683 375 36.3 49.9 55.8 839 55.7 41.2 36.8 35.7
15+ 722 42.9 48.9 50.1 58.5 711 46.0 37.9 43.7 0 39.
16+ 602 53.0 51.8 57.0 66.1 783 44.8 341 43.0 39.0
17+ 451 67.6 59.7 734 68.6 534 52.6 37.2 48.3 37.6
Pooled 6088 42.4 **= 39.0 51.1 *** 53.1 6701 46.0 9.0 42.7 395

*** P<0.001 compared to girls in tribals
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Figure.1  Mean intake of nutrients as % of RDA amongl20year adolescents

Table. 5 Distribution of (%) tribal adolescents with compared to those engaged in agriculture, or thmse

BMI below 5" percentile of (NHANES)* by age and longing to nuclear families, respectively.
gender
Age _ Discussion. .

(Years) Boys Girls The physical growth of adolescents, especially thfat
10+ 68.6 61.3 girls, has now been identified as one of the keterde
11+ 75.9 615 minants in the vicious lifecycle of undernutritionThe
12+ 70.3 521 period of adolescence contributes to more than 20%
13+ 67.9 453 total growth in stature and up to 40-50% of bodyghe
14+ 63.5 31.0 with respect to somatic growth. In India, about 65% of
15+ 52.1 25.0 girls are identified to be at obstetric risk (byidie and
16+ 46.0 18.3 weight criteria) in their 1% year compared to 20% in
17+ 41.7 16.7 their 19" year™ The mean age at first conception in six

Pooled 62.9 41.7 large north Indian states is reported to be 15z39/8
Rural 66.9 40.1 There is close association between adolescent under

* WHO, 1995 nutrition, maternal malnutrition, and low birth \gét.

Table6. Prevalence (%) of Stuntina and Underweiaht verses-economic statt

Stunted Underweight

Variable Description (<Median 2SD) P value (<Median-2SD) P value
Nuclear 445 47.0
Type of family Joint 46.8 0.01 45.2 NS
Ex. Nuclear 40.6 45.0
1-4 44.2 44.7
Family size 5-10 445 NS 47.5 0.05
=10 41.3 44.2
Kutcha 42.6 455
Type of house Others 459 0.01 473 NS
Nil 46.4 49.8
Land holdings <25 43.6 45.7
(acres) 25-5.0 418 0.01 443 0.001
=5 acres 43.0 43.0
Labour 46.7 49.1
Occupation Cultivator 42.4 0.001 44.6 0.001

Others 44.1 47.1
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Figure2. Mean Intake of Nutrients as % of RDA among 13¥Ear adolescents
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Figure. 3 Mean intake of nutrients as % of RDA amonglB6year adolescents

The tribal population is at a higher risk of unaertrition, The present study of tribal adolescents indicatasfood
because of the socio-cultural, socio-economic and e and nutrient intakes were low compared to RDI, a w
vironmental factors influencing the food intake dmehlth  as that of their rural counterparts. The extenteficit
seeking behaviour. Low female literacy (14.5% against was relatively more with respect to micronutriesush as
47%)"°, high maternal (992 against 195) and infant mor-iron, vitamin A, riboflavin and free folic acid. hE pre-
tality (85 against 64) have been reported amorgpltri valence of undernutrition was also relatively mansong
populations as compared to their rural countergarts tribal adolescents compared to their rural couratesp
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Higher prevalence of undernutrition (underweighBiI 6.
<5th centile) among boys could be attributed to feet

that a higher proportion of them were found witterggy /-
intakes of <70% RDA.

A study on health profile of pregnant adolegsein
the tribal population of Rajasth&rrevealed that almost
all the mothers were anaemic. A recent study chumwigt
by the National Nutrition Monitoring Bureau in rlra
areas of India on haemoglobin status indicated tiat
overall prevalence of anaemia among the rural adele

9.

girls was about 70% (NNMB 2003). Micronutrient def ;4

ciencies cause nutritional insult before most workieow
they are pregnarf. Thus, adolescence with poor nutri-
tional status enter womanhood and are exposedeo th
risks of bad obstetric outcomes.
facilities, illiteracy and socio-economic disadveg
among tribal populations perpetuate the vicioudecyd

undernutrition. Therefore, there is a need towvalom- 12.

prehensive programmes for the overall developmént o
tribal populations with special focus on adolessent

13.
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