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SUMMARY

The findings of the study undertaken to examine the role of dietary and
non-dietary factors on nutritional status of children and adults in Rajasthan
and Bihar are presented. The magnitude of malnutrition depends on dietary
intake as well housing and sanitary conditions. The proportion of severely
malnourished children showed decline with increase in energy intake.
Severe grade malnourished children are more in Bihar as compared to in
Rajasthan.
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1. Introduction

Institute for Research in Medical Statistics, New Delhi has undertaken
a study sponsored by Department of Women and Child Development (DWCD)
on District Nutrition Profile in the States of Rajasthan and Bihar. In this study,
information has been collected on household characteristic, diet, anthropometry
etc. The overall sample size is about 35,000 households spread over all the
Districts in the two States. The reports of the study submitted to DWCD included
results on socio-economic conditions of households, dietary intake and
nutritional status of children and adults. A comparison of results contained in
the reports for the two States revealed the following:

(i) The availability of pucca house, electricity, piped drinking water, flush
toilets, separate room as kitchen, were much lower in Bihar as
compared to Rajasthan (Table I).

(ii) There were large variations in the dietary pattern in these two States
(Table II).

(iii) The average energy intake was higher in Bihar as compared to
Rajasthan (Table III.)

(iv) The severely malnourished children were much higher in Bihar as
compared to Rajasthan. Chronic Energy Deficiency (CED) adults were
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also higher in Bihar as compared to Rajasthan. All these is inspite
of higher energy intake in Bihar as compared to Rajasthan (Tables

IV and V).
Table I Household Characteristics (Per cent)
Characteristics Rajasthan Bihar
Pucca House 49.0 14.6
Separate room as kitchen 553 285
Electricity 68.9 14.0
Piped Water 36.8 4.0
Flush Toilet 18.9 5.1
Tablell  Consumption of Food Stuff (gm/cu/day)
Items Rajasthan Bihar
Cereal 483.57 541.70
Pulse 29.12 37.68
Leafy Veg. 24.19 18.26
Roots & Tuber 79.15 154.90
Other Veg. 45.25 106.73
Fruits 21.80 17.75
Condi. & Spices 16.00 12.42
Meat, Fish & Egg 5.88 8.14
Milk Prod. ' 197.69 43.96
Fats/Oils 22.31 12.52
_Sugar 25.25 739
TableIIl  Nutrient Intake (per cu/day)
Ttems Rajasthan Bihar
Protein (g) 77 70
Fat (g) 46 24
Energy (kcal) 2386 2464
Calcium (mg) 734 433
Phos. (mg) 2130 1757
Iron (mg) 31 22
Thiamine (mng) 3 2
Ribo (mg) 1 1
Niacin (mg) 21 20
Vit-C (mg) 46 60

Vit-A (carot) (ug) 1599 1051
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TableIV  Nutritional Status of Children 1-5 Years Gomez Classification (per cent)

Malnutrition Grade Male Female Combined
RAJASTHAN
Severe 10.0 99 100
Moderate 323 32.7 325
Mild 40.2 38.2 392
Nommal 175 19.2 813
BIHAR
Severe 212 250 26.2
Moderate 294 304 299
Mild 27.1 253 26.2
Normal 163 . 19.3 17.7
Table V Nutritional Status of Adults (18 Years and above)
BMI Classification (per cent)
State/Sex Male Female Combined
RAJASTHAN
CED 44.4 43.1 43.7
Normal 52.2 53.9 53.2
Over Weight 34 3.0 3.1
BIHAR
CED 39.8 58.3 503
Normal 56.3 40.5 48.2
Over Weight 1.9 1.2 1.5
Table VI Calorie Intake of Children According to Nutritional Status (per cu)
Rajasthan Bihar
Severe 1636 1750
Moderate 1776 2052
Mild 1914 2054
Normal 1996 1975
Total 1860 1973
Table VII Calorie Intake of Adults as per Nutritional Status (per cu)
Rajasthan Bihar
CED 2483 2690
Normal 2619 2740
Over Weight 2578 , 2865
Total 2561 2717
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This indicates that magnitude of malnutrition is not only affected by the
diet but could also be influenced by the other factors.

Therefore, with a view to examine the role of dietary and non-dietary
factors on nutritional status of children and adults, an in depth analysis of the
data collected in the study on “District Nutrition Profile for Rajasthan and Bihar”
has been undertaken. This analysis would be useful in finding the characteristics
of those requiring special attention and identifying the target group for the
nutrition programmes.

2. Methodology

Utilising the data for the States of Rajastban and Bihar, separate analysis
has been done studying the influence of diet and non-diet factors on nutritional
status for

(i) Children under 5 year and
(ii) Adults ‘

(a) For the analysis, in each of the two States the children under 5 years
of age have been categorised under following heads using Gomez Classification

Nutritional Status of Children

Severe : < 60% of NCHS Standard
Moderate : 60-75% of NCHS Standard
Mild : 75-90% of NCHS Standard
Normal : > 90% of NCHS Standard

(b) Similarly, in each of the two States, the adults have been categorised
under following heads using BMI Classification

Nutritional Status of Adults

C.E.D. : BMI Value less than 18.5
Normal : BMI Value between 18.5to 25.0
Over Weight : BMI Value more than 25.0

For (a) and (b} the households have been categorised under following heads
with reference to energy intake

< 50% of RDA
50-75% of RDA
> 75% of RDA
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For each of the above categories further sub-grouping has been made on
the basis of socio-economic conditions of the households as under:

Caste : S.C., S.T. and Others

Type of House : Pucca, Semi Pucca and Kucha
Source of Lighting Electricity, Kerosene and others
Drinking Water : Piped, Well and Others

Toilet Facility : Flush Toilet, Pit and Field/Bush

3. Results and Discussion

3.1 Nutritional Status of Children

The proportion of children under different grades of malnutrition have
been analysed for each of the sub-grouping according to energy intake and
household characteristics (Caste/Type of House/Source of Lighting/Source of
Drinking Water/Toilet Facility).

The results of the analysis have been presented as under
Nutritional Status of Children according to:

Caste and Energy Intake (Table 1)

Type of House and Energy Intake (Table 2)

Source of Lighting and Energy Intake (Table 3)
Source of Drinking Water and Energy Intake (Table 4)
Toilet Facility and Energy Intake (Table 5)

Although magnitude of severe grade of malnourished children is higher
for Bihar as compared to Rajasthan for both the States, the proportion of severely
malnourished children showed decline with increase in energy intake.

The severe type of nutritional deficiency among children was higher among
SC as compared to others. Consequently, the proportion of normal children
was much lower among Scheduled Caste as compared to others specially among
those with energy intake less than 50% of RDA.

Among those consuming more than 75 percent of RDA, nutritional
deficiency was more among kucha house dwellers.

Severe grade of malnutrition was lower among those using electricity for
lighting as compared to those using kerosene and others.

Nutritional status of Children was better among those using pipe water
supply.

Nutritional status was better among those using flush toilet or pits as
compared to bush/field.
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Table 1. Nutritional Status Among Children According to Level of

Energy Intake and Caste
Energy Caste Nutritional Status of Children
Intake Severe Moderate Mild Nommal Total
Per cent of NCHS Standard
<60 60-75 75-90 > 90
RAJASTHAN
< 50% of RDA
SC 16.7 36.5 333 13.5 100
ST 11.1 356 422 111 100
Others 10.7 234 437 222 100
50-75% of RDA
sC 72 325 48.2 12.0 100
ST 59 276 54.7 i1.8 100
Others 53 26.1 493 19.2 100
>75% of RDA '
SC 9.4 252 50.4 15.1 100
ST 8.0 36.0 42.0 14.0 100
Others 53 254 47.0 222 100
BIHAR
< 50% of RDA .
SC 233 227 341 19.9 100
ST 214 30.6 28.6 194 100
Others 18:2 26.1 30.8 24.8 100
50-75% of RDA
SC 28.0 28.7 248 18.5 100
ST 19.0 32.8 379 103 100
Others 194 27.0 35.7 17.9 100
>75% of RDA
sC 18.2 28.5 325 208 100
ST 17.1 286 34.3 200 100

Others 15.4 270 343 232 100
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Table 2. Nutritional Status Among Children According to Level of

Energy Intake and Type of House
Energy  Type of Nutritional Status of Children
Intake House Severe Moderate Mild Normal Total
Per cent of NCHS Standard
< 60 60-75 75-90 > 90
RAJASTHAN
< 50% of RDA
Pucca 12.5 239 438 19.9 100
Semi-Pucca 13.9 24.1 43.0 19.0 100
Kucha 159 29.7 36.7 17.7 100
50-75% of RDA
Pucca 82 24.0 48.6 19.2 100
Semi-Pucca 93 233 53.5 14.0 100
Kucha 29 313 4.3 14.5 100
>75% of RDA
Pucca 6.0 209 48.7 244 100
Semi-Pucca 6.0 27.4 49.6 17.1 100
Kucha 10.8 33.0 413 14.8 100
BIHAR
< 50% of RDA
Pucca 329 16.5 304 203 100
Semi-Pucca 312 18.8 31.8 182 100
Kucha 317 16.2 315 20.6 100
50-75% of RDA
Pucca 223 29.8 29.8 18.1 100
Semi-Pucca 21.6 273 34.1 17.0 100
Kucha 26.0 277 29.1 172 100
> 75% of RDA
Pucca 124 25.4 35.1 27.0 100
Semi-Pucca 149 L3N 354 18.6 100

Kucha 17.5 273 33.2 21 100
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Table 3. Nutritional Status Among Children According to Level of

Energy Intake and Source of Light
Energy Source of Nutritional Status of Children
Intake Lighting Severe Moderate Mild Normal Total
) Per cent of NCHS Standard
< 60 60-75 75-90 > 90
RAJASTHAN
< 50% of RDA
Electricity 12.6 277 39.6 20.1 100
Kerosene 12.1 29.3 41.4 17.2 100
Others 20.0 10.0 70.0 0.0 100
50-75% of RDA
Electricity 85 25.1 48.3 18.0 100
Kerosene 2.4 30.2 46.2 142 100
Others 25.0 50.0 25.0 0.0 100
>7 5% of RDA
Electricity 49 25.5 474 222 100
Kerosene 122 28.6 45.0 14.3 100
Others 16.7 30.0 46.6 6.7 100
BIHAR
< 50% of RDA
Electricity 27.0 202 33.7 19.1 100
Kerosene 254 20.1 31.5 229 100
Others 25.0 40.0 20.0 15.0 100
50-75% of RDA
Electricity 17.6 318 376 129 100
Kerosene 26.1 274 290 175 100
Others 26.7 36.6 217 15.0 100
>7 5% of RDA
Electricity 11.2 26.2 34.8 27.8 100
Kerosene 17.2 2718 337 213 100

Others 29.2 29.2 29.2 12.5 100
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Table 4. Nutritional Status Among Children Accordix{g to Level of

Energy Intake and Source of Drinking Water

i65

Source of

linn&gg Drinking Nutritional Status of Children
Water
Severe Moderate Mild Normal Total
Per cent of NCHS Standard
<60 60-75 75-90 > 90
RAJASTHAN
< 50% of RDA
Piped Water 109 23.4 453 20.3 100
Handpump 12.1 309 36.4 20.6 100
Well 14.9 284 43.2 13.5 100
Others 114 28.6 429 17.1 100
50-75% of RDA
Piped Water 10.5 23.7 432 203 100
Handpump 10.8 24.6 50.8 13.8 100
Well 10.2 34.7 38.8 16.3 100
Others 16.7 16.7 62.5 42 100
>75% of RDA
Piped Water 5.1 28.2 444 222 100
Handpump 68 217 48.6 16.9 100
Well 5.6 29.8 476 169 100
Others 4.6 24.6 49.2 21.5 100
BIHAR
< 50% of RDA
Piped Water 320 12.0 28.0 28.0 100
Handpump 229 18.2 34.4 245 100
Well 298 23.6 27.1 19.6 100
Others 25.0 50.0 250 0.0 100
50-75% of RDA
Piped Water 22.7 229 31.8 22.7 100
Handpump 243 259 304 19.3 100
Well 255 327 28.8 13.0 100
Others 40.0 20.0 250 15.0 100
>75% of RDA
Piped Water 7.8 294 27.5 353 100
Handpump 15.8 26.8 352 22.2 100
Well 18.7 29.4 31.2 20.8 100 .
Others 225 20.0 425 15.0 100
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Table 8. Nutritional Status Among Children According to Level of
Energy Intake and Toilet Fucility

Encrgy  Toilet - Nutritional Status of Children
Intake  Facility Severe Moderate Mild Normal Total
* Per cent of NCHS Standard
< 60 60-75 75-90 >90
' RAJASTHAN
< 50% of RDA
Flush Toilet 6.3 15.9 57.1 20.6 100
Pit 10.0 16.7 50.0 233 100
Bush/Field 13.8 30.6 376 18.0 100
50-75% of RDA
Flush Toilet 53 18.4 50.0 26.3 100
Pit 9.3 284 48.2 14.0 100
Bush/Field 12.0 240 36.0 28.0 100
> 75% of RDA
Flush Toilet 19 16.7 48.1 333 100
Pit 63 12.5 46.9 344 100
Bush/Field 84 28.6 46.3 16.8 100
BIHAR
< 50% of RDA
Flush Toilet 30.0 25.0 25.0 200 100
Pit 26.5 19.4 31.6 22.6 100
Bush/Field 26.7 202 305 22.6 100
50-75% of RDA
Flush Toilet 18.2 i8.2 45.5 18.2 100
Pit 19.8 194 43.1 17.6 100
Bush/Field 26.4 28.0 28.4 173 100
> 75% of RDA
Flush Toilet 6.5 21,7 304 41.3 100
Pit 8.0 29.5 330 29.5 100

Bush/Ficld 17.5 27.6 34.1 20.8 100
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3.2 Nutritional Status of Adults
The results for the adults have been presented as. under

Nutritional Status of Adults according to:

Caste and Energy Intake (Table 6) '

Type of House and Energy Intake (Table 7)

Source of Lighting and Energy Intake (Table 8)
Source of Drinking Water and Energy Intake (Table 9)
Toilet Facility and Energy Intake (Table 10)

Similar to children, in both the States, proportion of adults with CED
showed decline with the increase in energy intake. It has been observed that
the proportion of adults with CED was higher among SC as compared to others.
The proportion of adults with CED was higher among kucha house dwellers.
Further the proportion of adults CED was lower among those using electricity
for lighting. Also, the CED adults were less among those with pipe water source.
Again the proportion of CED adults was higher among bush/ficld users as toilet
facility.

3.3 These results indicate that the magnitude of malnutrition among children
depends both on dietary intake as well as housing and sanitary conditions,
Irrespective of the level of nutrient intake the extent of malnutrition remains
higher among Scheduled Castes vis-a-vis, others. The magnitude of maloutrition
among children (those with severe and moderate level) was much higher among
those with poor housing and sanitary conditions even with the same level of
dictary intake. However, the level of malnutrition was much lower for those
living in better sanitary conditions in spite of lower dietary intake. This indicates
that to reduce the problem of malnutrition among children, there should be
dual focus on providing supplementary nutrition as well as improving their
general standard of living in tenms of safe drinking water and better sanitation
and housing condition. For identifying the target group for nutritional
programines, the indicators could be poor housing and sanitary conditions i.e.
the preference should be for those living in Kucha Houses, not having access
to safe drinking water, using kerosene as source of lighting and using bush/fields
for toilet facility as this group is more vulnerable and any deficiency in diet
will adversely affect the nutritional status specially of children.

The findings for adults are similar to those for children in terms of
influence of diet and non-diet factors on their nutritional status. Further, both
the genders are equally affected by inadequacy of diet, housing and sanitary
conditions.



168 JOURNAL OF THE INDIAN SOCIETY OF AGRICULTURAL STATISTICS

Table 6. Nutritional Status Among Adults (%) According to Level of

Energy Intake and Caste
Nutritional Status of Adults
Energy Caste
Intake CED " Normal  Over Weight Total
Body Mass Index
<18.5 18.5-25.0 >250
RAJASTHAN
< 50% of RDA
SC 55.4 44.0 0.6 100
ST 79.5 20.6 0.0 100
Others 42.4 56.8 0.9 100
50-75% of RDA
SC 57.4 422 0.4 100
ST 64.2 35.8 0.0 100
Others 38.9 60.2 0.9 100
> 75% of RDA
SC 45.6 50.8 36 100
ST 454 49.2 54 100
Others 349 549 10.3 100
BIHAR
< 50% of RDA
sC 65.1 342 0.7 100
ST 542 45.8 0.0 100
Others 57.1 41.6 13 100
50-75% of RDA
SC 55.6 43.6 09 100
ST 47.1 50.2 2.7 100
Others 492 48.6 22 100
> 75% of RDA
SC 527 458 14 100
ST 52.0 46.9 1.1 100

Others 47.3 50.8 19 100
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Table 7. Nutritional Status Among Adults (%} According to Level of

Energy Intake and Type of House
Nutritional Status of Adults
Energy Type of House
Intake CED Normal  Over Weight Total
Body Mass Index ‘
< 18.5 18.5-25.0 >25.0
RAJASTHAN
< 50% of RDA
Pucca 42.6 56.6 08 100
Semi-Pucca 483 513 05 100
Kucha 59.0 403 06 100
50-75% of RDA
Pucca 38.4 60.6 09 100
Semi-Pucca 50.4 49.2 0.4 100
Kucha 545 45.1 04 100
> 75% of RDA
Pucca 325 56.0 11.5 100
Semi-Pucca 40.2 53.4 6.3 100
Kucha 459 49.5 4.6 100
BIHAR
< 50% of RDA
Pucca 54.1 44.7 12 100
Semi-Pucca 53.1 449 20 100
Kucha 61.3 38.1 0.5 100
50-75% of RDA
Pucca 422 55.1 27 100
Semi-Pucca 49.8 49.0 1.2 100
Kucha 52.2 47.6 0.2 100
>75% of RDA
Pucca 40.0 573 2.7 100
Semi-Pucca 45.2 528 20 100

Kucha 527 46.0 1.4 100
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Table 8. Nutritional Status Among Adults (%) According to Level of
Energy Intake and Source of Lighting

Energy  Source of Nutritional Status of Adults
Intake Lighting

CED Normal Over Weight Total
Body Mass Index
< 18.5 18.5-25.0 >25.0
RAJASTHAN

< 50% of RDA
Electricity 47.0 52.2 08 100
Kerosene 531 46.6 0.4 100
Others 75.0 25.0 0.0 100

50-75% of RDA

 Electricity 418 57.4 0.8 100
Kerosene 525 47.0 04 100
Others 525 47.8 0.7 100

>75% of RDA
Electricity 355 54.0 10.5 100
Kerosene 525 432 42 100
Others 38.9 61.1 0.0 100

| BIHAR

< 50% of RDA
Electricity 49.0 49.0 20 100
Kerosene 61.7 37.6 0.7 100
Others 61.7 38.3 0.0 100

50-75% of RDA

Electricity 43.0 53.1 39 100
Kerosene 51.9 46.5 17 100
Others 68.8 313 0.0 100

>75% of RDA
Electricity 429 54.1 3.0 100
Kerosene 51.2 47.4 i4 100

Others 414 56.4 22 100
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Table 9. Nutritional Status Among Adults (%) According to Level of
Energy Intake and Source of Drinking Water
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Energy  Source of

Intake Drinking Nutritional Status of Adults
Water
CED Normal Over Weight Total
Body Mass Index
<18.5 18.5-25.0 >25.0
RAJASTHAN
< 50% of RDA
Piped Water 43.4 55.8 0.8 100
Handpump 53.7 457 07 100
Well 46.8 52.6 0.6 100
Others 57.6 45.6 04 100
50-75% of RDA
Piped Water 41.9 57.0 1.0 100
Handpump 46.8 52.8 04 100
Well 51.2 483 05 100
Others 4456 55.0 04 100
>75% of RDA
Piped Water 337 54.0 124 100
Handpump 37.3 55.6 7.1 100
Well 430 513 57 100
Others 46.9 483 49 100
BIHAR
< 50% of RDA
Piped Water 543 45.7 0.0 100
Handpump 60.3 39.1 0.6 100
Well 580 404 1.6 100
Others 60.0 40.0 0.0 100
50-75% of RDA
 Piped Water 36.2 - 62.1 1.7 100
Handpump 50.6 474 1.9 100
Well 522 459 1.9 100
Others 55.0 4.5 0.5 100
>75% of RDA
Piped Water 36.4 60.8 28 100
Handpump 478 50.6 1.6 100
Well 53.9 44.4 1.7 100
Others 51.9 44.5 0.5 100
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Table 10. Nutritional Status Among Adults (%) According to Level of
Energy Intake and Toilet Facility

Energy Intake Toilet Nutritirnal Status of Children
Facility CED Normal Over Weight  Total
Body Mass Index
< 18.5 18.5-25.0 >25.0
RAJASTHAN

<50% of RDA  Flush Toilet 34.8 63.9 12 100
Pit 50.0 39.7 03 100

Bush/Field 54.4 45.2 04 100

50-75% of RDA  Flush Toilet 28.5 713 1.2 100
Pit 39.7 59.2 1.2 100

Bush/Field 512 483 05 100

> 75% of RDA  Flush Toilet 27.7 55.2 17.1 100
Pit 34.5 53.0 12.5 100

Bush/Field 40.8 532 6.0 100

BIHAR

<50% of RDA  Flush Toilet 45.6 513 3.1 100
Pit 46.3 512 24 100

Bush/Field 59.3 40.0 0.6 100

50-75% of RDA  Flush Toilet 37.5 59.3 33 100
Pit 40.7 56.0 33 100

Bush/Field 51.7 46.6 1.7 100

>75%of RDA  Flush Toilet 374 59.1 35 100
Pit 38.3 576 4.1 100

Bush/Field 50.9 47.8 14 100
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