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ABSTRACT Ower the last few decades the subject of
Anthraopolegy has evolved from a mene deseriptive phase
1o analytical phase and further to interpretative phase. In
this process many sub disciplines have modified their ap-
proach alse in onder 1o cope up with newer methodaology.
An integrative approach used in the present study s
mainly o focus on the aim of the assessment, evaluation
and imterpretaiion of health, nutrition and child growih
aspects of Warli tribal community of Maharashira. The
analysis described in this amicle 1) explore the role of
anthropometry ta check the validity and efficiency of
measurements in predicting complications and ouleome
of nutrition, 2} derives the determinants of under mutri-
tign and their exient, 3) estimates nutrient intake and the
consumpdion patiern and 4) highlight treatment, inierven-
tion and prevention strategies. For this study the methods
include anthropometry, clinical signs of malnutrition,
haemoglobinopathy, diet and socio-economic survey and
health culture and in-depth mterviews. A sample of 1553
children (R08 male and 745 female) in a 4 10 10 year's age
range comprises approximatiely 515 families. Low calone
intake, food scareity, lack of elean and hygienic drinking
water, poor health care facilities and poor communication
were some of the concluding results, Nutrition education,
provision of safe drnking waler facility, community in-
volvernenl and participaiion in VArOUS programimes, moni-
woring and surveillance of growth and nutrition were some
of the recommendations

INTRODUCTION

COrver the last few decades the subject of
Anthropology has evelved from a mere descrip-
tive phase to analytical phase and further to in-
terpretative phase. In this process many
subdisciplines have modified their approach in
order to cope up with newer methodologies.

Anthropologists have had a long standing
interest in diet and nutrition. Biological anthro-
pologists have been particularly interested in
questions of nutritional adaptations - that is, how
humans adjust to variations in food intales as well
as to particular components of the diet (Stintson,
1992). Examining the components of energy

balance is one to understand better mutri-
tional adaptations in children ( Zamel et al., 1996).
Between energy intake and energy expenditure, to
maintain energy balance, a number of factors
(mutriture) have tremendous influence on the ad-
aptations in children {Dama L. Dufour, 1997),

AIM AND OBJECTIVES

The present study aims to understand the
intricate dynamics of nutrition and growth of
Warli children with the following objectives :
1. to explore the role of anthropometry in
predicting normal and abnormal growth
pattern, as related to nuintional ouicome,

2, toidentify the determinants of under nu-
trition and to assess its extent.

1. to estimaie nutrient intake and the con-
sumption pattern.

4, to suggest treatment, intervention and
prevention strategies.

For the present (cross-sectional) study an
integrative approach of essential methods of as-
sessment of nutriture have been used mainly 1o
focus on the aim of the assessment, evaluation
and interpretation of health, nutrition and child
growth aspects of Warli Tribal children of
Maharashtra.

WHO ARE WARLIS

Warlis, one of the aboriginal tribes of
Maharashtra, are mainly concentrated in Thane,
Masik and Greater Mumbai. The tribe is also
found in Gujarat and Daman territory. Accord-
ing to 1981 census, the total number of Warlis
in Maharashtra is 3,61,271 including 1,81,750
males and 1,79,521 females. Agriculiure is the
main occupation for the Warlis, Both males and
females are engaged in agricultural activities,
Subsidiary occupations include daily labourers
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in Wadi's, building constructions and in indus-
tries. The adult males go to the nearby towns for
such works after the harvest season is over. The
Warlis have not been stmudied so extensively by
adopting scientific integrative approach regard-
ing their food habits, and nutrition, This report
has taken care of some scattered information.
Monogamy is common, though polygyny
is also sporadically observed., Both joint and
nuclear family patterns exist. Warli family 15
patrilineal, patrilocal and patriarchal.

MATERIAL AND METHODS

A total of 1553 children (808 male and fe-
male) in 4 to 10 year's age range from approxi-
mately 515 families, were included in this cross
sectional study,

The sample was selected from 24 villages
of Peth Taluka of Masik district, Maharashtra
state, This Taluka has the maximum concentra-
tion of Warli tribals (99%) of all the populations,
With the help of a few sorting criteria such as
inbal concentration, (relative) Isolation, socio-
economic conditions, communication facilitics
etc. these villages and the population were se-
lected. The sample 15 justified because, “The
sample studied depends on the purpose for which
the study is done ... smaller number may suf-
fice for studies of malnutrition in different groups
of population, or for comparison of groups un-
der different environmental circumstances™
{Weiner and Lourie, 1969), The age - sex distri-
bution of the present sample size is given in fa-
hle 1.

An integrative approach of various essen-

Tahle 11 Age and sex distribution of the sample of
Warli children

5 Age Bays Girls Total
Mo, greup sl N ® N % N k1

| 4 % 116 748 111 714 227 14.62
2 54 123 793 114 734 237 1527
3 6+ G5 Al 5 601 190 1222
i T+ 122 TAF 110 708 232 1493
5 B+ 14 734 104 682 220 14.16
V] LR 108  6.95 95 611 203 1307
T LR 13 B3R 114 T34 224 1572
Total ROR 5205 745 4794 1553 99299

Note - Minimum size is 95 and maximum size 15 130 for
a signle nge group.
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tial methods include anthropometry, clinical
signs of malnuirition, haemoglobinopathy, dict
and socio-economic survey and a survey of
health culture. Indepth interviews were con-
ducted wherever required and through observa-
tions they were supplemented or complemented
by additional informations,

In all & anthropometric measurements,
Height, Weight, Mid-Upper arm Circumference,
Skinfold at Triceps, Head Breadth, Head Length,
Head Circumference and Chest Circumiference
were included. This selection was made as per
the recommendations of Jelliffie (1966); IBP/HA
Weiner and Lourie (1969) ; Malina (1980) etc.
BMI - an index based on two basic measure-
ments Height and Weight has been used in as-
sessing nutritional status. (NIN-Report 1979).

The clinical examination considered were
Hair, Face, Lips, Tongue, Teeth, Gums, Glands,
Skin. Nails and Subcutaneous tissues, and the
interpretation was done by “grouping of signs™
principle.

Haemoglobin per cent, identification of
Sickle cell trait and Sickle cell anaemia were also
taken. Besides, indirect parameters viz., Diet sur-
vey by using weighment method, 24 hour recall
method and Food list method; Socio-economic
information, data on Vital Statistics and Hygi-
enic conditions, were also studied. Standard
anthropometric and laboratory techniques and
methods were used besides using the statistics
as a tool (e.g. caleulations of mean, standard er-
ror, percentiles etc.)

BESULTS OF ANALYSIS

The results of various anthropometric

Table 2: Height {(cms): means; standard error for
‘Warli boys and girls

5 Bays Age Giirls
No. Mean £+ SE  Num- group Mumi- Mean = 5E
hers bers

B51 =082 116 4+ 111
973 =087 123 5+
1074 =107 935 6+
104 = 08% 122 T+
1166 =033 114 B+
1256 072 108 0+ 95 1229 = 0.80
1279 =087 13 10+ 114 1265 = 1.40

= SBize of the sample, 5E = Standard Error

ET7.46 + 0.90
114 958 + (.88
95 1057 = 086
10 1067 = 0.91
106 1154 + (.83

T - UA e L b=
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measurements, Body Mass Index (BMI) Classi-
fication and the mean and standard error values
show that majority of Warli children are under-
nourished and fall under Grade-111- CED Cat-
egory and much below the Mational and Inter-
national reference values., The BMI classifica-
tion shows 50% to 66% of CED Gr- [II malnu-
trition in different age categories.

Table 3: Comparative figures of mean height (ems) of
NCHS, Indian boys (B) and girls (G) and
present stady

5. Agre Height fems)
Mo, growp  Meen value
fir pears) NCHE¢USAY  India®  Presens siudy’

B g £ G B G
-~ 50 475

1 4+ - - -

2 i+ POgg 1709 1070 1060 993 950
3 i+ Pie g 1is4 1157 L0 1074 1057
4 T+ 1226 1MuG 11846 LIRZ 1104 1067
5 R 128.1 1274 1241 132.7 116.7 1154
[ b+ 1316 1332 1304 1286 1252 1230
T 1+ [I8.0 1385 1347 1348 1280 1265
1. 1977, 2. Agarwal et al, 1992, 3. Present Siudy 1995

Table 4: Distribution of Warli boys and girls accord-
img to Height for Age Classification
(Vishveshware Hao's classification uvsing
MCHS standard)

Heighr of age  Age  Boys Girls Tonml

classification (w3l Mo, ™ No. B Neo %
{Fishveshwars
Rao)
80% of the standard = Poor
44 12 1034 07 630 1% B33
54 14 10138 13 1140 27 1139

G+ 22 2315 08 B4 30 1578
T+ 23 1885 10 909 33 1397
B+ 09 789 13 1226 22 10.07
9w 06 555 12 1263 1B 909
10+ 17 1307 04 350 21 B2IE
20-90 = Mild retardation
4+ T4 BIT2 TO 6306 144 H3.39
5+ 79 6421 Té ohGh 155 6544
G+ 53 S557R 69 72163 122 4420
T+ 57T 4671 o6 GO0 123 5336
B+ 76 G666 71 6608 147 6682
O+ BR 6296 oD 63.1% 128 6305
10+ 74 569F B TROT 163 67.4%
31 - 100% = Mormal
4+ 30 2585 34 3062 64 2828
5+ 30 2439 25 2228 55 2316
G+ 21 2200 18 1993 39 2002
T+ 42 3441 34 3090 T4 32467
g8+ 2% 2538 22 2075 51 2311
G4 24 222 23 2420 47 27 R
10+ 3% 3000 21 1841 50 2423

Hanumantha Bao D, et al., 1976; Vijayraghavan K. etal.,
197

Tabde 5: Welght (kg): means and standard error for

waorli hoys and girls
5. Boys Age Ciirls
N, Mean £ SE Num- group Num- Mean = SE
hers bery
9.69 = 014 116 4 & 11 1047 = 007
1217 £ 006 123 5+ 114 10.95 = 017
14.96 = 023 95 b+ 95 1502 = 0.30
1645 = 03T 122 T+ 110 1548 = 0.30
17.95 = 039

2165 033 108 9+ 95 1141 = 034
277 = 034 130 10+ 114 2344 2 045

Size of ihe sample, 3%E = Standard Error

1

¥

3

4

a3 1868 =02 114 B+ 106
[}

7

M=

Table 6: Comparatlve figures of mean weight (kg) of
Indian boays (B) and girls {G) NCHS and

present study
5 Age  NCHE(USA)  Iedic  Present study’
No.  group
fin peary) B £ & [ L] [

1 4+ - - - - 27 105
2 5+ 186 181 174 170 122 11X
3 b+ 13 30 192 18T 149 150
4 T+ M0 123 X0 205 165 155
5 g+ b4 263 215 230 IET IEA4
& b IRE 30R 265 258 X4 24

7 10+ 336 326 287 296 IXE 214
10979, 2. Agarwal et al. 1992, 3. Present Study 1993

Highest = 66% at 5 + yrs; 64% at 10 + yrs;
50% at 4 + yra. (Table 2,3,4,5,6,7,8910). Al-
though the Z-score values show a continuous
trend in height and weight from lower to higher
age groups for both boys and girls; the cut-off
CHS Indicators reveal medium height and weight
much below level. However, the prevalence level
decreases with increase in age for both the sexes,
showing thereby the valnerability of youngstars
to severe form of malnutmition (Table 11),

The distribution of hemoglobin values
among Warli boys and girls are presented in ta-
ble 12. Accordingly, 23.14% of the boys and
22.01% of girls suffer from early stage of anemia,
whereas 22.52% and 21.20% of boys and girls
respectively suffer from marked anemia e
showing hemoglobin level below 10 grams per-
cent, A hemoglobin level of 10 to 11 grams has
been defined as early anemia and a level below
10 grams as marked anemia (Sood and Rusia,
1986). According to WHO (1966) citeria, the
cut off points for the diagnosis of anemia through
hemoglobin estimation of children belonging to
6 o 10 years age proup is 12 grams per cent.
Anemia or deficiency should be considered to
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Table 7: Distribution of Warll boys and girls aceord-
ing to Welght for Age Classification
(Vishveshware Ran's classification wsing
NCHS standard)

Weight of age  Age  Hays Grirls Toual
clagsification  fprs) Mo, % Moo % No %
findinn Acadesy
af Pardinirics)

50% of the standard = Grade IV Malnuintion
44 46 396 40 360 Bo 37
S5+ 4% 0 E 55 492 104 a4
B+ 3% A6 43 452 82 42,
T+ 4 327 50 454 90 3%
B+ 50 438 49 462 099 45
O+ 47 435 46 484 93 45,
1+ 56 430 59 51.7 115 43

51-60% of ihe standard = Grade 111 Malmuatrition
4+ 3 336 21 189 60 262
54 2% 235 23 0.1 5 21.8
G+ 16 166 26 273 42 21.9
T+ 28 229 20 181 48 20.5
f+ 24 210 22 7 46 208
9% 12 9.0 11 1.5 23 10.2
1+ 17 130 13 114 30 132

&1 - 7% of the standard = Grade 11 Malnutrition
d+ 07 60 23 207 30 133
5+ 18 146 12 105 30 123
6+ 21 21.8 08 B4 I9 151
T+ 17 139 I O 39 169
B+ 19 166 18 169 37 167
g+ 11 100 0 LS XX 108
10+ 20 154 19 166 39 159

T1-80% of the standard = Grade | Malnutrition
4+ 09 77 10 90 19 B3
5+ 17 138 13 114 30 126
G+ 09 93 08 84 |7 EH
T+ 17 139 06 54 23 96
g+ 13 104 11 103 24 108
9+ 15 138 10 105 23 201
o+ 18 138 07 &2 24 0.3

= B0% of the standard = Mormal
4+ 15 129 17 153 iz 14.4
LI T 1] E.1 11 %6 21 B8
G+ 11 114 09 G4 20 104
T+ 20 163 07 63 27 113

B+ 08 70 06 55 14 62
G+ 23 212 17 178 40 195
10+ 19 146 16 140 35 143

exist when hemoglobin level is below 12 grams
among children of age range 6 to 10 years. The
number of subjects whose hemoglobin is below
.1 to 10 grams and 8.0 grams and below suffer
from marked ancmia (Sood and Rusia, 1986).
Shukla {1982) mentions that over 54% of chil-
dren had hemoglobin value less than 11 grams
per cent, in a study conducted on children be-
longing to poor families. Anemia is a blood re-

KH. MARENDRA SINGH AND V.5 KULKARNI

lated condition in which hemoglobin has fatlen
below what is normal for a person. In iron defi-
ciency anemia, there is a reduced hemoglobin
(Cheesbrough and McArthur, 1976).

Anemia is the reduction in hemoglobin con-
centration in the blood below levels considered
mormal for the age and sex of the person.
Hemoglobin is lowered and decreased in iron
deficiency and folic acid or vitamin B 12 defi-
ciency anemia (Bharucha et al., 1979).

In short, the haemoglobin levels are much
below the normal (Early stage of Anaemia < 12
gm : Boys =23.14% and Girls = 22.61%; marked
anaemia < 10 gm: Boys = 22.52% and Girls =
21,.200%) (Table 12). The nutritional disorders
include PEM, anaemia, kwashiorkor, riboflavin
deficiency, vitamin A and C deficiency in vari-
ous frequencies (Table 15). In general the ob-
servations on clinical signs and symptoms re-
veal inadequacy of;

MNutritionn! disorders Boys % Girls %
Protein 11.67

Fe 714 11.5
Kwashiorkor .97 2.4
Vitarming 247 1.74

As a tribal community, the people belong
to the marginal or low income levels, majority
(63.66%) of them show the lowest income level
(e <Rs. 1000/ per month in cash; however they
carry on food gathering and other manual
activities to carn livelihood). Whereas middle
income group 15 to the extent of 20.68% (Rs,
1500-2000 p.m.) and only 6.6% earm more than
Rs. 2000/- p.m. This has ultimately reflected on
their low purchasing power of at least the essen-
tial food items; which has affected the mean
energy intake of K.Cal'day that is much lower
than the RDA viz. a deficiency of 164 KCal/day
for 4-6 yrs. boys and girls; 315 KCal'day for 7-
2 yrs. boys and girls and 375 K.Cal/day for 10-
12 yrs. boys and girls.

The diet of Indian mainly consists of cereals
(McLaren, 1977) and the Warlis are no excep-
tion. The information gathered through 24 hr. re-
call method and weekly diet record, reveal that
besides having monotonous diet, it contains
mostly rice, nagli and less pulses and vegetables
(record of well-off season Table 13, 144, 14B).

The fact that the overall food availability o
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Tahle B: Age-sex claisification of Warli by BMI status
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Age Kex BMT Clazses

o = lé lo=17 17.]8.5 18.5-20 2025

(e péars) N 1 N 5% N % N % N %

4 + M 72 G207 14 1207 12 1034 a7 603 1] Ra2
F 65 58.16 20 18.02 11 9.91 06 5.40 e B11

i+ M 04 68,29 L] .3 13 10,57 12 975 L2 ] 125
F T3 td.03 15 13.16 08 T.02 10 BTT g ERiF]

[ M 57 .00 08 8.42 L1 0.47 12 12.63 L 47
F 53 33.79 14 14,73 07 .73 I 11.58 Ly 10,53

T+ M [ 56.56 28 X295 10 8.19 08 .56 o7 374
F 58 52.T2 21 1409 13 B.E1 1 100 o7 636

i+ M 75 G565 16 1403 10 BT a7 614 06 5.26
F 67 63.21 14 13.20 09 B.40 0g 1.5% i 755

T+ M 62 5741 15 1389 13 12,04 10 936 i3 741
F 55 578D G 1684 08 B.42 o9 9.47 07 1.36

10+ M 70 5384 24 | 8446 12 9.23 13 1000 11 844
F a7 B 19 1666 10 BIT 10 877 L 5.56

Toaal M= Y00 114 m B 55
F= 438 109 i 1% 57

Grani Total 437 21 145 134 112

Table %: Skinfold thickness at tricaps (mm}), mean and
standard effor for Warli boys and girls

Table 10: Mid uppear arm circomlerence (cm); mean
and standard error for Warli boys and girls

5. Hays Aga Giirls 5 Boys Age Crirls
No. Meam £ SE  Num- growp Nigi- Mesn £ SE Mo, Mean =+ SE Numi- prowp Nus- Memi 2 SE
bers Bars bers bers
1 T63 £ 017 116 4+ 111 76T = 0L15 1 13.52 = 0Li0 116 4+ 111 1333 = 0.0
2 779 =014 123 54 114 774 = 016 2 1371 =008 123 3+ 114 1352 = 010
3 795 £ 0,17 95 &+ 95 TS = 016 I 4T 20010 95 6+ 95 1404 = Ou01
4 TES 20,04 122 T+ 110 TBS = Ol6 4 1464 = 008 122 T+ 110 1453 = 010
5 790 2006 114 8B+ 106 811 = 03 5 1498 = 000 114 B+ 106 1497 £ 012
6 835 £ 019 108 9+ 95 844z 017 6 1341 2001 109 94 95 1507 = 0.16
7 B30 = 006 120 10+ 114 B32= 018 7 1565 012 130 10+ 114 1548 = 017
M = Size of sample, SE = Standard Error M= Size of sample, SE= Standard Emor

Table 11: Distribution of Warli boys and girls, according to mid-upper arm circumference using well-to-de Indian

boys and girls standards
Mid-upper arm circumyference classification
Age < 75% = Smere 75809 = Modermie A0-85% = Mid = 85 5% = Normrl
fin years) _ Malririion Molnutrition Malnuririon
Boys Girlz Bays Cirls Boys (Girls Boys (rirls

Mo, % N, % Mo, i MNa. % Mo Mo, % No. % Ne, &
4 - w45 12 4.3 ki 7 26 5 X 33 4 32 23 28 29 19
i+ M 42 ot 19 B 4T 4 46 315 43 6 3.5 19 24 20 27
6+ M 35 5 14 31 18 26 5 3 3 i 40 1 1.4 14 1%
T - w37 T 16 8 15 29 3% 313 4] 4.0 3 as 4 32
g+ M 36 k'] 4.0 24 2.9 2 315 16 45 M 35 25 3 M 32
9+ 5 3l 2l 18 17 46 30 40 35 43 T d6 3340 17 23
1+ 433 4.1 k'] 4.0 W 4R 26 315 W 235 6 14 & 47 3 43

them has been limited, is not over-emphasised.
When an organism is subject to chronic low ca-
loric intake, there is a continuous and progres-

sive transition from a state of normality 1o the
stage of chemically mainfest malnutrition. The
value of nutrients per 100 gms of edible portion
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Table 12: Distribation of Warli boys und girls, whose
hemoglabin value is below 12 grams per cent

Sex Hemaglobin belew 12 grams per cenl
<80 a0- e fed-e =18
No. %  No. %% Ne % No. %
Boys 06 074 182 2252 187 2314 19 235
Girls 04 053 158 21.20 164 2201 14 187
Towl 10 063 340 2182 351 2258 33 211

of some of the foed stuffs, some of which make-
up diet of Warli children is given in table 13.
As in many of the tribal areas, the Warlis
also suffer from the non-availability of safe
drinking water, which has further influence on
hygienic conditions at personal, family and vil-
lage level. Food tabooes, incidences of child
marriages (average age at marriage of girls is 12
to 13 yrs. and 16 to 18 yrs. for boys); hindérance
due to cultural practices, strong beliefs in cus-
toms and traditions with respect to the concept
of health, disease and treatment patterns etc, have
an additive effect on the undemourished status,

KH. MARENDRA SINGH AND V.5, KULKARNI

Although the warlis are in a transitional stage;
the changes are mostly restricted to the soft core
of the culture in terms of dress-pattern, hair style,
use of automotive vehicles and avoidance of dis-
tance walking etc. The effect of the bio-degra-
dation has affected their main occupation (agri-
culture) and thus they have to supplement by
working as labourers of any category. Hence
temporary migration is imposed,

The Mid-day School meal programme is a
line of hope for nutritional supplementation. The
common health problems reported at the PHC
as well as with the local doctors reveal that preva-
lence percentage of respiratory diseases is high-
est [17%) followed by fevers and malaria (16%)
and diarhoea (14%).

DISCUSSION

In many developing countries like India,
growth failure or development is the main pub-
lic health problem. It arises from the complex of
nutritional, biological and social deprivation. It

Table 13: Aversge dally intake of food groups in gms per day ameng the Warli children of age group 4 to & years, 7

to % years and 10 to 12 years.

Food items Approxinaie among connwmed by Warll chilidren in gromsicalories
Age groups
4t O pears T o 9 years T te 12 yenrs
grameiealories groms'calories gramscalories
Rice [bailed) 75 250 10 340 100 340
Magli/Whest T4 230 Ty 340 150 10
sujiffaggery 1 kSt - - - -
Milk powern'milk L1 249 - - - -
Pulses :
Lidsd dal, Tur dal. Bengal
gram, Mug dal, Pea, a0 10 L] 340 10 140
Creen leafy vegetable :
Methileaves, Palak,
Ambat, raddish leaf,
onion-leaves, Cabbage 50 Ol 75 135 10 I 8
Odher vegetables !
Polato, Tomata, Nower, Brinjal,
Pumpkin, Gourd Ladies finger - - 50 L 73 135
Flesh foad :
Fish {Wam, Mackeral)
Chicken, Mutton, Egg (occasionally) = - 50 50 15 T5
Fruits
Guava, Chikoo, Bor,
Tamarind, Banana, Papaya
Karwan, Lemon Amila, Mangoe 50 50 L] 1040 100 100
Fat and Chils!
Ground nut = - 20 o w 135
Salt and Spices biscellaneous = = 0] = 1] =
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Table 14 A: The mean intake of Keal'day of Warli chil-
dren and the energy réquirement for In-
dian children recommended by 1CMR

(19%0) according to age groups
Age Maan intake of Energy requirement  Deficit
Broup Kealiday recommended by Kealidoy
Warli TCMR Kealiday
4-6 1336 1500 = 164
T4 1485 1800 =315
10-11 1815 2190 =375
14 B: Nutrltive value of the foods consamed per day by
Warli children

Dietails Per il conswmplion per day

Misdmur Actual Remarks

regquirement  corsumed

Protein {gm) dd 00 38.00 - 0.0
Caleium (gm) 1.04 020 - 0iE
ran (mgm) 20,00 1600 = 04,0
Vit A (1L 008 = 4000 24RO = 3200
Thiamine (mgmi  |.50 1.25 - 00.25
Riboflavin {mgm) |.80 0.80 - 0100
nigcine {mgm) 15.00 1400 - 0100
Wit O (rmgm) 30,00 4000 - 1D

i8S

quantitative anthropometric data are clear indica-
tive of two patterns wiz. the growth standards and
nutritional status; which are in fact not mutually
exclusive. The outcome, however, can be corre-
lated to the multiple dimensions of individual
health, development, socio-economic, and the
environmental determinants. Besides they have
the potential applications at individual level in
emergency and non-emergency situations at
population level to know the trends.

Some biological explanation can be found
with the formation of new tissues i.e. impaired
growth particularly with respect to weight gain
or loss for which a ) dietary inadequacy b) in-
fections ¢) regulatory influences and/or d) a come
bination of all these are the probable causative
factors. (WHO1986 a). In considering “under-
weight™ or “overweight”, the concepts need not
be related to the body size achieved, because of
the more (relatively) past environmental influ-
ences and energy-balance intake and expendi-

Table 15: Per cent distribution of elinical signs of nutritional deflclencies

Age pear
Digtails i+ i+ a+ T+ g+ P+ o=
a (] B [ & [ & ] & ] A ] & o
N= N= N= N= N= W= N= N= N= N= N= K= N= N=
P L T I F B & | 5 LI 4 o 14 Iog fog 9§ 1 4
Prodesn energy 18 14 15 13 12 11 14 15 17 1 13 11 |G 0g
malnurition
Vitamin-A 05 M4 D4 03 al 03 04 ol L] 02 02 . ax ol
Iron 18 16 17 L 15 13 10 13 08 ] or 04 D6 02
Riboflavin 04 03 DB 0 06 0z ai (2] 02 04 03 - 03 02
deficiency
Phrenoderma 0z . LH 02 ol - a2 03 - 02 L] 03 a1 ol
{Fatty acid)
deficiency
Micoliric G4 030 03 0z 0l 03 o ol LT ] LLF. 0 04 02
(niacin)
deficiency
Witamin C 02 4 02 - 03 L1 03 04 ]| 02 05 or o3
deficiency
Kwashiorkor 07 03 02 04 o2 03 04 o2 03 04 02 0l 0r ol
Tanal i 47 52 39 41 36 42 44 35 39 i5 0 M M
Cerani Toval @ 340

further iz related to ill health, wasting and growth
retardation resulting in stunting, functional dis-
advantages and high monality rates. Anthropo-
metry is an effective and efficient tool to meas-
ure and identify such conditions, but it does not
identify the causes or the solutions thereby. The

ture, Besides both intake and expenditure is in-
fluenced by internal factors such as regulation
of intake. Regulation of tissue metabolism and
the environmental factors such as food availabil-
ity or food shortage or food scarcity, physical
activities, all types of infections and social
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problems. The resulls of anthropometric indices
are relevant for programme management for
identifying target group; monitoring progress
and in assessing overall programme effect.

In shortage of food, wasting is more highly
predictive of risk and the marker MUAC (mmid-
upper arm circumference) is preferd. In case,
length is not available or if the sample is above
5 yr. where the eut-off points are difficult to de-
fine the MUAC is cautiously used,

It iz well documented that the tissue level
gets depleted much before the manifestation of
clinical signs. Research evidences indicate that
clinical signs related to the deficiency of energy,
iron, vitamin-A and the B-complex vitamia are
most frequently encountered in the Indian Chil-
dren (WMMB 1984) and the Warlis are not an
exeption to this. The diet of Warli children by
and large is monotonous containing mainly
Wagli, Rice, few guantities of cereals and pulses.
Vegetables, roots, tubers, and leafy vegetables
are available only during winter. Flesh foods,
dairy products, oils, sweets efc, are luxurious
itemns. [n effect, the diet lacks proteins, vitamins,
and other vital nutrients.

In general, the indirect factors such as food
habits and dietary pattern, occupation, income,
education, housing condition, water supply, hy-
gienic eonditions, immunization, medical plu-
ralismi, concept of health, nutrition and diseases
and the aspects of health behaviour are crucial
determinants of nutritional profile, The effect of
ecological factor alse cannot be neglected. Hence
gross wasting is the outcome which generally is
aggervieated by low economic level.

PROGRAMMATIC IMPLEMENT A-
TIONS OF THE STUDY

The following suggestions can be made in
order to improve the nutritional and health sta-
tus of the children in particular as well as health
of the Warli community as a whole.

I. Improving Socio-Economic Status of the
Families: Raising their economic status to a
higher level can solve the problem of under nu-
trition to a greater extent. It may be possible by
creating employment facilities in agricultural
sectors particularly. Nutritional status and pov-
erty cannot be rectified without economic
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growth, more employment and increase in in-
come for the weaker sections particularly.

2. Safe Drinking Water Facility: The
number of bore wells should be increased and
chlorination of water in the wells to be under-
taken in villages, Monitoring the supply of pure
and clean water for each village should be done,

3. Motivation for fmmunization. The exist-
ing immunization programmes conducted by the
health department officials should cover all the
remote areas and the impact of immunization
programmes should be monitored through
camps. Awareness need to be generated to help
the village folk to effectively utilized the exist-
ing facilities given by the health department,

4. Nutritional Education for Improving the
Mutritional Status: Messages relating to nutri-
tion should be integrated in the curricula of lit-
eracy campaign and educational programmes
targeted at different age groups. Adult educa-
tion and some training on child health care
should be imparted to the tribal mothers.

5. Intervention Programme Through Proper
Understanding Tribal Culture: Intervention pro-
grarmmes should be carmed out by the govern-
ment espically to the vulnerable groups like in-
fants, pregnantand lactating mothers. Implemen-
tation of nutrition and health education should
be done through games and through public me-
dia, particularly mothers should be given train-
ing with the help of local interpreters.

6. Community Involvement and Participa-
tion: The leaders and educated members of the
community can be trained as nutritional and
health workers to conduct nutritional and health
programmes among their own community. Coms-
pulsory training should be given to some moth-
ers of each village to take part in he implemen-
tation programmes. Also by encouraging and
maotivating the tnbal youth to educate themselves
50 that the schemes implemented by various
governmeni and NG0's are successful.

7. Monitoring and Surveillonce: The present
study emphasises the integrative approach of
direct and indirect parameters including the eco-
logical aspects not only as one time assessment
but also for the growth and nutritional monitor-
ing and surveillance from time to time. This
could be managed for framing the policy and 1o
ke appropriate planning to implement the same



MNUTRITIOMAL ASSESSMENT OF THE WARLI TRIBALS OF MAHARASHTRA 5TATE 387

either for shont or medium or long term projects
depending upaon the severity of the problem.

Good health and good society go together.
This would be possible only when a number sup-
portive services such as nutrition, improvement
in environment and in education go upto a very
high level. In fact, anthropological-sociological
studics covering different facets of the society
are urgently necessary to understand some of the
realities of health problems prevailing among the
tribal populations.
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