CENIRE

FOR
DEVELCPMENT
STUDIES

PRASANTHA HILL
ULLOOR
TRIVANDRUM
KERALA
INDIA - 695 011




' Working Paper No.139.
Estimation of Nutritional Intakes

Rajaram Dasgupta

S

Centre for Development Studies
Ulloor, Trivandrum 695 Ot1

December 1981

-



Estimation of Nutriti onal Intgkes

Until about the middle of 19607 problem of nutrition was
looked upon as a problem éf protein deficiency - that too arising
out of deficienecy in quality protein'from animal foods;l/ It was
the time when Prof.P.V, Sukhatpe started collecting data on nutri-
tional intake and tried to disﬁrove the above ‘westérn' myth; By
making 2 x 2 contingency téble Sukhatmeg/showed_fhat célorie defi-
ciency‘qu of much greater concern. In almost ell classes there
was no group who was proteiﬂ deficieﬁt but not éalorie deficienf.

. Same facts were supported by Gopalanz/for Indié, and Ghassem'ﬁ/

for Iran, ;t was therefore taken as granted that adequate_intéke

of palorie.is sufficient cqn@itiqn fof adeguacy of necessary protein
infake, and also a necessary condition for’efficient utilisafion of
proteins in a ﬁuman body. Undérnutrition caused bj calorie deficiency'
became the centrgl piece of concern specially among economists, who
took it as ﬁasis for their measurement of poverty. Dandekar and
Rathi/in their ﬁioneering study estimated poverty line- ( a monetary
level) on the basis of minimum calorie requirement, and magnitude of
the proportion of people living below this level was considered as
measurement of povérty. Aﬁd lots of studies on measurement of poverty
using different calorie norms and price indicesé/ﬁave come up after
that. But all ezercises are based on the éonsideration of calorie
only. Importanée of other nutrients has been completely ignored by

economiats. Only recently some have tried to raise the issue on



imbalance of other nutrients;l/

It is true that whenever enough of calorie is consumed,
adequacy of protein intake is also ensured. Not only that; adequate
amount of essential amino acids signifying quality of protein is
also ensured. In a least cost exercise calorie has generally been
found to be the binding constraint (ﬁhen nutrients are the only
constrainfs), along with one or two other nutrients;g/ But in a
real life world where nufriénts are not the only considerations,
food habits are equally if not more important, calorie is not necesSs—~
arily a binding constraint vis-a-vis other nutrieﬁts (othér than
‘protein);g/ Caleium, Vitamin 4, iron too turn out to be binding
constraints in different cases; Just by estimating calorie level,
therefore, one risks underplaying other nutrients which are quite

important for proper functioning of human body, and also for efficiency

in human work,

"The trggedy of mélnutrition is not so much that it is res-
ponsible for high morfality but that it cripples and permanently
damages the grdwiné genefation. . Of the many crippling effects, the
moét devastating is on vision".lg/ Number of blina éeople in India
runs to several hundred thousands, and the ﬁost common cause of
preventable.blindness is deficiency of Vitamin A in the diet. Night
‘blindness is gpotherroutcomé of Vitamin A deficiendy. Maﬁy green
leefy vegetagles:which are very cheap Ean provide Vitamin 4, BEven

the consumption of these vegetables is very low compared to what has

been recommended. In rural areas of 10 states average consumption was



13 gﬁs per consumer unit per day in 1979ll/where as recommended

level is 100 gms, Another most important nutritional disorder
affecting mostly women of child bearing age is anaemia coused by
iron deficiency which can again. be met by cheap food like green
leefy ﬁegetables. "It has been observed that & rectly or indirectly
anaemia is a major cause of much of the maternal mortality in the
country". Maternal mortality rafe per 1,00,000 live births in India
' is 252 whereas it is 15.6 in Denmark. . Calciunm is mainly required

as a building'material-fof sfrong bones.. It.is hoﬁever al so neccss-—
ary for the proper contraction of heart and muscles, and clotting

of blood. Calecium is therefore an essential element for 1ife process.
Similarly other mineral salts‘containing sodium, potassium, magnesiun
and irorn etc., and othe vitamins alsc are necessary for proper fun-

ctioning of human body.

Itiis therefore necessary to study the arefage intake and
distribution of intake of other nutrients élso.- We have in this
exercise attempted to estimate intake of ﬁutrients_calonie, protein,

‘calci;m, iron and vitamin A in dif ferent expenditure groups in & fferent

states in different time points.
2..Data

To estimate nutritional intake one requires data on consumption
pattern. National Sample Survey Organisatibn (NSS)is one agency which
collecfs dafa on consuner expenditﬁré at regular intervals, using
scientific¢ method. 3But unfortﬁnately these values are generally in

monetary units. One, instead requires data on consumpfion in physical



units, One way to sort out the problem is to convert the monetary
values into physical values by using appropriate price.levels.
Another alternative is to restriet our study to few years for which
éuahfity of major food items is availablé. As these monetary values
are out come of so many transactions at differentfprice levels, it is
difficult to estimate an weighted price level for each commodity in
the basence of detailed'ihformation. It is therefore better to adcnt
the second alternative. National Institute of Nutrition (NIN) also
is recently collecting data to estimate intake of different nutrients.
But this does not tell much aboﬁt distribﬁtional aspect which i=s
~available in:NSS data. NIN data has however one interesting classi-
fication which gives intake according to different status say per;ons
having no land, 10 acres of land or more and so on. -We will, however

first confine ourself to ySS data.

NSS data on calorie and protein intake according to different
expendi ture class,.and also calorie intake class for different states
is asvailahle for 1971=72. This also giveé share of calorie derived
from five food groups in different classes as mentioned above. We
have however no information on intake of othér nutrients. lConsumptién
of 29 major food items in physical units by‘different expenditure
groups has been given for 1961-62., So intake of all the nutrients
can be estimated for 1961-62. There may be some under estimation as
some of the food items mizht, have been excluded. One such item is
leafy vegetable. But conéumption of such items as revealed by NIN
reportlg/ig so meagre that e?en the intake of nutrients like iron,
calcium or vitamin A will not be significantly und erestimated. And
othef veéetables like brinjal, pumkin, etc. do not contain any signi-

ficant amount of any nutrients. We have get consumption data of cereals



.and substitutes only in physical units for two other years 1972-73
and 1973-74, We will therefo;e restrict our study to these four

years 1961-62, 1971-72, 1972-73 and 197374,

We. have first estimated intake of calorie, protein, calciunm,
iron and Vitamin A in terms of per capita per day by different
expenditure classes for 1961-62, Share of these nutrients from
dif ferent five groups (consistent with 1971-72 grouping)lE( and
also from cereals and sﬁbstitute;has then been estimated. As there
has not been any one to one corre3pondenbe be tween expenditure‘classeé
of 196162 and that of 1971-72, and.for_tﬁat matter between any two
years, it is not possible to compare thgsé shares in different expen-
diture groups for these two years. OShare of 'ali classes' can how-
ever be compared. We have therefore, instead 5f strictly following
NSS expenditure groupings, aggregated’them fp form three expendituré
groups. They may be called, lower, middle aﬁd higher expenditure
grcups; Shares have now.been estimated in différent expenditﬁre
groups for 1961-62 and also for 1971~-72. Now within a group all the
NSS classes are supposed to have similar shares of nutritional intake
from different foodgroups. We expect shares of nutrients from cereals
and substitutes in 1971-72 to remain some for 1972-73 and 1973~74.
also., -  9ince in 1971-72 report there is no such group as 'cereals
and substitutes oniy: but a foodgroup consisting of cereals, substi-
tutg root vegefables and sugar,and also that share of other nutriénts
from different groups is not available, we have updated the shares of

1961 =62 in terms of 1971-72 shares under the tacit assumption that



(i) Change in the share of calorie intake from cereals and sub-
‘stitutesis sams as that of from food group I, and (ii) change in
the share of other nutrients from cereals and substitutes is same

N

as the change in the share of calorie from cereals and substitutes.

3. Share of Calorie from cereals etc.

Share of calorie from foodgroup I consisting of cereals,
millets, root vegetabies and sugar has been given in Table 1. When.
we compare these figures with those in Tgble 2 which are share of
different nutrients from ﬁifferent food groups in a balanced diet,
we find thet our existing diet pattern is heavily dependent on
cereals and substitutes., Even in the higher expenditure group char-
acterised by growp III, share of calorie fron foéd group I is much
higher compared to desired level reflected in belanced diet.lﬁ/ This
bias in favour of éereals is mainly becausé of low income level and
lower relative ?rice of cereals, or for'that nat ter, of foodgroup I,
As we move from lower expénditure group to higher e%penditure group
share of calorie from foodgroup I goes down. Thié can perhaps be
termed as modified Engel's law so that as income goes up share of
consumption of cereals and'sugstituteé iﬁ total food consumption (also
in totsal consﬁmption) goes down.- This is the reason why percapita
production and percapita consumptions of cereals are weakly correlated.
Increase in production of cereals i's a menifestation of increase in
income. At low level of income increase in production of cereals
(or incredse in income ) inducés 0 more consumption of cereals, then

after a certain level of consumption increase in income diverts the
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Table 1: Share of caloric from coreals and substitutes in thacoe. ex.cnditure

classes and in gasrogate in 1961-62 and 197172
M ’ .

l

Rural
- . . % change of share in
I -"II . HI ' ALl gLaSSes_ 1971=72 over 1961-6Z -

1961-62 1971-72 1961262 1971-72 1961-62 1971-72 196162 1971-72 I 1T III
Andhra Pradesh 90,7 89.7 86.4 £2.2 79.9 76.8 = 87.4 -82,9 -15 -4.8 ~3,9
Assam 90 89.2 86.5 87.1 81.7 81 04 . 86.9 86.1 - o8 .69 — .37 '
Bihar 89.5 90.7 85.8  £6.6 . 79.5 78.0  86.5°  86.6 143 W93 -1.9°
Gujarat 86.7 86,8 1841 78.9 - T1.6 72,1 792 78.2 0.1 1.02 «69
Jammu & Kashmir 8'7.8 86,2 87.3 €2,8  85.4 . 803  7T2.1 82,6 ~1.8 =5.15 =5,9
Kerala 90.3 85.,5 . B6,7 €0.3  74.8 67.9 87 7842 =5.3 ~Te4 =9,2
Madhya Pradesh 90.2 81 07 85.8 7249 77-4 58.9 86.3 77-9 "'9.4 "15 "'23
Maharashtra 80.3 85.7 84.2 £1.2 85.1 75-4 85.4 . - 81 .4 6.7 -2.7 -11.4
Mysore J79.3  89.7 86,3 E4.2 81,6 T5.T  86.2.  83.8 13,1 -2.4 ~T.2
Orissa 93.6 9343 88,9 €9.7 88.4 - T78.4 90,5 89.4 -3 W89 ~11,3
Punjab 88.8 87,9 '83.4 79.6 171 68.6 81.5 7346 ~1.01 <4.,6 =11
Ra jasthan 92.3 90,6 86,8 €3.7 753 78.2 .86,2 84,6 1.8 =3,6 - 3.9
Tamil Nadu 92.3 87.3 85.7 €3,8 791 62,6 86 81.3 5,4 2,2 =~20,8
Uttar Pradesh 86.3 88,3 84,5 E4,6 79.8 76.6 83.7 83,9 2.3 2 ~4,0
West Bengal 91.2 89,8  87.4 E6}1 82,3 80,1 88 86.2 1.5 =15 =2,7
411 India 89.3 88, 1 85 €249 79.5 73.4 857 82,4 1.3 =2.5 =T.7




Table 1 Continued

Urban
. ‘ . % change of share in
I I 111 AL Classes {97172 over 1961-62
1961-62 1971-72 1961-62 §)71-T72 1961-62 1371-72 1961-62 1971-T72 I IT III
"~ Andhra Pradesh 84,6 84,2 76.9 74.9 75.5 52,5 78.2 71.6 =5 —2.6  ~17.2
Bihar . . 85,7 87.9 . 81.7 82.5 T0.7 68-9 79-5 77.1 2.6 «98 —2.5
G-uaara_t ; 72.2 78.6 67.1 69.9 60.4 5-809 6402 65.7 8I8 4-17 —205
Jaumu & Kashmir 85,9 84,2 827 79.1  75.9  69.9  Bl.5 76,9 -1.98 -4,4  -7,9
Kerala ) , 86,3 83,3 80,3 76.8 70.9 59.9 7845 70s7 =3.5 . -4.4 =15.5
Madhya Pradesh - 85,9 8645 76.7 78.5 69.5 61,2 76,7 . T.3 <7 2e3 =119
Haharashtra ’ 85,2 8441 73.8 T4 58.9 5309 ) 7007 64‘03 ~1.3 ) we'l "'805
Mysore : _ 80.3 84,7  78.9  Th4 843 63,9 " T8.6 T35 5.5 1,9 24,2 -
Orissa - - ©. 913 90,0 831 844 1.2 65,8 Bl.4 76,2 1.4 1,6 7,6
Punjab _ . . 90.3 84,9 70.7 761 6703 59.5 T4.8 66,2 -5.9 "Te6 -11.6
Ra;jastha,n 87,2 85,7 79.3 T3. T T2.2 61.6 78,8 69.9 -1.7 -Ta1 ~-14.7
Tamil Nadu . 87.9 83,8 ©80.1 T78.1 65.2 59-6 " 18.4 7241 =3.9 —-245 =8,
Uttar Pradesh . 83,7 87 3.6 79.9  6T.5 65,9 6.1 T6.1 3.9 5.6  -2.4-
West Bengal 88,2 84 76,3 80.3 70. 1 59.3 T4.5 70.1 ~4,8 52 =15.4
26 8,7

A1l India - - 84.7 85 . V76 .3 76.5 65-5 C 60,7 75.3 Tt o3 .




Table 2

Percentage of Calorie and Protein tqg be
derived from different foodgroups

TFood group Calorie " Protein
I Cereals & .
Millets, Root 55 - : 35
vegetables and .
sugar
II Pulses and Nuts 10 : 14
ITI Milk & Products,
Meat, Fish, Egg 17 49
~and other flesh
food
IV Rible oils h 14 0

V Vegetables, . ~
fruits and othex o 4

Source: Diet Atlas of India, 1971.
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consumption towards noncereal items,lﬁ/ That's why although
production of cereals and consumption of cereals are weakly
correlated percapita production of cereals amd percapita inteake
of calorie are strongly corpglated:lé/ As agricu;tural prbduction
..or cereélé'p}oductidn_is ahmajor'cbmponent of percapita income
level in'Indian context, increase in percapita ;nt&ke of calorie
is very much dependent on increasé in percapitﬁ preduction of

cereals. 'This not 6nly increases the-average intake but benefit

percolates to lower deciles even.lZ/

Comparing two different time points 1961-62 and 1971-T72 we
find that share of calorie from food group I has genérally decreased
in later period. But interesting point is that this deérease is
more in higher expenditure group. In urban areas of Assam however
share has increased in ail three classele{ increase being more in
lower cxpenditure group. 4s e have already mentioned that higher
share of calorie from foodgroup I reflects a lower level of income
it seems that reléfive-ihéquiaify_in regl income has increased
be tween 1961-62 ;nd 1971~72 in nmost of the states, and also in
all India in both rural and urban areas. As income elasticity of
cereals etc. consumption is decreasing, and if income elasticity
of calorie intake be either constant or increasing this wi dening
of gap of .share.of calorie from cereals e tc. bgtween dif ferent -
expendi ture class may take place even if there is propor tional
rise of income in all exzpendi ture classes thus without wor sening
the income distribution. We would however like to rule out

this case.lg/

This fact gets strengthened for quite a few
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states, ‘and also for all India rural and all India urban areas

when we‘look gt Table 3. We have presented percapita intake of

: calorie’by three different expenditure groups in tw different

time poin#s. Here we find that percapita intake of calorie itself
has.genegélly‘decreased in later period. This may seem odd as
decrease-in'Share of calorie from cereals has been teken to be an
indicator of rige of iﬁcome. It therefore seems that this decreased
share in lower expenditure class is more because of change in taste
pattefn father than a change in income. It is however more true for
two lower expenditure groups. Now in rural areas of Andhra Pradesh,
Bihar; Gujarat, Rajasthan, all India and urban areas of Andhra Pradesia,
| Bihar; Madhya Pradesh, Maharashtra, Mysore, Punjab, Rajasthan and all
Indig wb find a monotonicity in thé decrease. It is higher in lower
expenditure;group and lower in higher expenditure group which implies
tﬁat_afgap'in calorie inteke across different expenditure group has
incr;aéed indirectly signifying that inequality in real income too
mighf haﬁé:increas;;. In rural areas of J mmu and Kashmir, Mysore,
Punjab and West Bengal and Urban areas of Assam, Jammu and Kashmir
hqﬁévér,“opposite has happened. Percentage decline of caloric intake
in lower éxpenditure'group has been less compared to that in higher
expenditufe group — so that inequality in calorie intake has decreased.
But in none ‘of thése areas decreése‘in share of calorie from foqd group I
has been less in higher expenditure gréup. ané more in lower expenditure

group 80 that it can't be straightforward inferred that inequality in

real income in these areas had decreased.. In other areas disparity
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Table 3

Changes in Calorie intake between 1969=62 and 1971-72

. (Rural)

;,. Perca ifa er day intake of calorie ‘ 'Percentage change in percapita intaké

19BT:E§_;-T§7F:ﬁ%_j?iT:3§;§—7§7T:?§-—#T§ET:B?;;T§77:75-_ of cilorie in 19%}-?2 over 12%1-62 .
Andhra Pradesh 1665 1462 2421 2257, - 3400 3234 - 12.19 6.8 4.8
Assam 1692 1242 2269 2094 3 2581 2963, - 26,6  -11.6 “17.3
Bihar 1798 1445 2693 2438 4417 _ 4242 - 19.6 . =15.7 ~3.96
Gujarat - 1806 1495 -2337 2210 Rd9e 3415 = 17.3 -5.43 .4
Kerala 1063 ' 1040 1738 1676 2536 2755 - 2.16 3,57 8,64
Jammu&Kashmir 1688 2074 ' 3045 2708 4312 3698 29,86 -11.07 14 .20
Madhya Pradesh 2129 1996 3C22 2005 4647 5003 - 6,15 ~7.18 7.66
Maharashtra, 1937 1121 2404 1903 3804 2652 -42.12 -20.8 -30,3
Mysore '. 2102 1712 2€11 2136 4300 _?139 -18,55 -24.01' -27,0
Orissa 1778 815 2744 2067 5063 3074 =54.16 -24.67 ~39.28
Punjab — 1750 3702 2756 2205 4040 3102 111.54 -19.99 .  -23.,22
Rajasthan 2347 735 2¢28 - 2441 4369 3637 . -68.68 | -16.7 ! -16.7
Tamilnadu 1572 1560 2769 1858 3432 - 3050 -7 -18.11 -11.13
Uttar Dradesh 2013 1381 - 2628 2155 4169 3305 . =31.39 =139 - -20.7
West Bental 1658 1566 cc45 1839 3698 2634 ‘ -~5,55 -17.19 -28.77

A11 India 2038 1568 0523 276 3639 3658 -23,06 -5.8 .52
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Table 3; Continued (Urpan)
- Percapita per day intake of Calorie _ Percentage change'in percapita
1961-62 1971-72  1961-65 1971-72  1961-62 197i-72 - ok of caloxie in 1971-T20ver

CI 11 III I I1 I1I
#ndhra Pradesh 1462 1304 2011 1870 2751 2713  -10,8 -7.01 -1.38
Assam ' 294 1148 = 1896 1884 2614 2330 290.47 - .63 -10.8
Bihar 1694 1352 2266 2071 2921 2861 -20,19 - 8.6 ~2,05
Gujarat — 1155 1312 1875 1885 2616 2767 13,59 .53 5.77
Jammu & Kashmir— 1522 1710 2162 2176 4106 2786 12.35 64 32,15
Kerala 8y 96 1746 1534 2212 2591 7.35  =12,4  17.13
Madhya Pradesh 1455 1400 | 2052 2043 - 2759 2977 - 3,78 -odd 7.9
Maharashtra 1640 1334 -1851 1794 2131 2485 -18.66 - 3,08 ?6.61
Mysore 1571 1307 . 2060 1801 2321 2481 -16.8 -12,57 6.89
Orissa . 1617 1291 2018 2002 2949 2734 -20,16 - .79 ~7.29
Punjab 1488 1202 1976 1852 2419 2752 -19.22 -6.27 13.77
Rajasthan — 1766 1633 2226 2239 2955 3008 -T.53 .58 1.79
Tamilnadue 1254 1118 1881 1661 2511 2579 -10.84  =11.69 2.71
Uttar Pradesh 1518 1514 2175 2037 2792 2717 - .26 -6.35 -2.69
West Bengal 1210 1221 2114 1786 2156 2475 .91 ~15.52 14.79

All India 1433 1301 1993 1867 2480 2653 =-9.21 -6.32 6.97
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in calorie intake’has increased between two of tﬁe three gfoups;

Overall impression thus is obtained from the above anaiysis that
inequality in real income on the average has increased in sixtiés.

This is however subject to the fact that only two time periods ﬁave
been considered. Different result may come up if end points are
changed. Also results may change if gfoupings of expenditure ciasses
are changed. It may be worthwhile to note here that bétter:results

may be obtained if population instead of expenditure classesS héd'_

been grouped so that in different time periods consumption pat tern -

and intake levels of nutrients of lowest 30 per cent, middle 60 per

cent, or top 10 per cent people could have been compared.

4. Average intake of nutrients

We have already mentioned that our main effort'in this exercise
is to estimate average intake and distribution of ﬁot:only:calbrie but
of other nutrients also. We have chosen four other iﬁporiant Putrients
for our purpose. They are-protein, calcium, vitamin A-and i:on. Beforé
commenting upon our estimatpsrlet us first clarify few poi#ts: Percapit
intake of calorie for 1971-72 has been estimated by ﬁsiné datagg/on per
" consumer unit intake, consumer unit and average household size of each
of the 10 expenditure classes. This is therefore weighted average of
percapita intake of calorie of different expenditure group. if instead,
percapita intake is estimated by intake of per consumer unit, number of
consumer units per houséhold and average household size of all classes
combinagl/of the same table, we get a slightly different result which

is givgn in Sengupta and Joshigg{ This may be because of roundiﬁg off
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-

effect which in later.case is accumulated in all the three

varigbles. Or there may be some anamoly in the NSS data itself.
Difference generally however is not very much, dur estimate of
percapita intake of calorie for 1973-74 is di fferent from that

given in Sengupta and Joshigz/because of different estimation
procedure itself. Our method is based on cereals consumption and
share of calorie-from cereals, where aé they'séem to haée estimated .
from 'detailed tabulation of NSS 28th round Survey data'g&( Generally
our estimates are lower than their estimates. Although dif ferences
in general are not very much in rural areas, same is however not true
for urban areas (See Table 5). As we don't'have detailed consuﬁptiou
level of all the items, and their conversion norﬁs’are not known, we
will stick to our estimates. If however thgir estimafes are correct
it will imply.that share of calorie from cereéls has further gore

down in 1973-T4.

With the above limitations in the back of our min& our gcneral
observation is that peréapita intake of all thé nutrients has decroasad
over time. Although there is an increase in 1973-74 over the previous
year, the level is much lower compared to what prevailed in 1961-62.
Percapita intake of all the nutrients except vitamin A is lower in
urban areas. So if these figures Be compared with the aggregate norrs
it will séem that availability itself of calorie ﬁas much lower inan
the nofm in ﬁrban areas in even 1961-62 not to speak of later rerici
when the situation has further deterigrated. Norms have been cniculeted

on the basis of requirement for different group of people say moderate



16

or heavy maie worker, infant, child of particular age group etc.

ard nercentage distribution of population in those classes at all

India level. Now since there is dominance of heaﬁy wﬁrker in rural
areas, iT weighted average be estimated for rural and urban.areas
seperately norm for urban area will be less than the aggregated

aorm, And this'is what Planning CommiSsiongé/has done Wh?re
requirements for rural and urban areas have been estimated to be

2400 and 2100 calories per capita per day respectively. And weighted
average of these two figures is close to 2356 caloriesApercapita per
day estimated seperately. According to saﬁe logic percapita require-
ment for each state too should vary as the distribution of pepulation
nust be different in each state. We however for our PUTrpoOS e assume
that there is no significant interstate difference in requirement
although it has been estimatedgé/that norm for calorie in Kerala shoutd
be lower than all‘India-norm.‘ Similarly norms of other nutrienté should
also very be tween rural and u;ﬁan areas., But fortunately variation in
requirement of thesé natrients among different workeré is almost nil.
Whereas difference in requirement of calorie between a sedentary and
heavy male worker is 1500 calorie or more than 60 per cent, protein,
calcium, iron and Vitamin A requirements are same for both of these
categories.-Z/ As the difference in norm for calorie in rural and urbon
areas is mainly because of difference in the nature of work, and no?t
because of differenée in age sex composition we can safely assume that
norms for other nutrients are same for both rural and urban areas. Norz:s

and also content of Vitamin A in different food items are given in three



17

Table 4: Percapite intake of nutrients in different years

' Rural

.o

_ CALORIE PROTEIN (gm.) “VITANIN-A (Bcaroténe, pg )
1961-62 1971=T2 1972=73 1973-74 1961-62 1972-73 1973-74 1961-62 1972-73 197374

Andhra Pradesh : 2243 = - 2167 2100‘ .'2222 58,9 57 58,2 242 228 218

Assam. - 2544 2172 1932 2051 58.6 50 52.8 124 69 73.9
Bihar . 2522 2300 2127 2133 70.4 - 66. - 63.8 250 280 246,4
Cujarat | 2380 2308 1842 2005 70.2 59 64.6 . 578 432 499.7
Jammu & Kashmir 3638 2840 2581 2692 81 72 74 431 365 392
Kerala ‘ 1568 1625 . 1430 1494 40 1 36.3 T8 64 60.%3
Madhya Pradesh 2873 2894 2750 2846 83 80 85 442 342 428
Maharashtra 2255 2063 1763 1900  67.4 58 61.1 Bgo 315 403, 4
Mysore 2749 2265 2092 2168 T4 66 68,2 398 196 225
Orissa . 2379 2112 1897 2041 58 48 50 {22 56 52
Punjab . 2904 3139 2041 2183 85 68 88 1608 .« 518 53
Rajasthan 2998 2719 2445 2466 94 . 95 . 82 839 968 928
Tamil Nadu 2124 1990 1952 2047 54.6. 48 49 190 131 . {19
Uttar Pradesh 2797 - 2531 2254 2224 84 . % . 74, 521 391 356
West Bengal 2172 1936 1785 = 1738 52 47 46 126 122 125

A1 India 2483 2392 2160 2213 69 66 67 1357 300 319

!

i
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Table 4:Continued

Urban

Galorie. : Frotein (gm) : Vitamin 2
1961-62 1971=72 1972-73 1973-T4 1961-62 1972-73 19735-T4 1961=62 1972-73 197374

*" Andhre Pradesh 2017 2032 2025 2123 53.6 55 57 239 203 196

Assam 2049 - 2090 1856 1963 57.5 51 54 322 124 179
Bihar 2293 2245 2002 2017 66 63 61 ' 322 325 319
Gujarat - 1935 2123 1800 1790 55 55 55 524 452 465
Jammu & Kashmir 2386 - 2265 2080 2128 5E 53 53 380 340 316
Kerala 1580 1674 1501 1508 41 41 41 107 133 119
Madhya Pradesh 2053 2292 1980 1985 67 66 67 404 344 348
Maharashtra 1837 2039 1543 1644 54 54 57 467 632 802
Mysore 2044 1914 1749 1771 57.8 48 48 354 219 240
Orissa . 2207 2203 1986 1998 58.4 56 56 226 125 129
"Pun jab 2006 2271 1808 1875 64.€ 70 73 754 677 705
Rajasthan 2319 2414 2149 2106 4.9 T3 T2 590 1012 1057
- Tamil ‘Nadu 1920 1796 1725 1803 49 39 ) 40 - - 228 56 58
Uttar Pradesh 2094 2125 1843 1906 66 62 63 539 413 424
West Bengal 2021 2013 1678 1810 54 52 - 56 282 245 287

A1l India 2015 2069 1791 1851 58.4 49 50 - 411 728 693
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‘Table 4:Continued

Calcium {mg.) Iron (meg.)
- 1961-62 1972-73 1973-74 1961-62 1972-73 1973-T4
RURAL _
Andhra Pradesh - 367 . 216 203.1 30 25 26
Assanm 206 . 94 99.4 25 21 22.4
Bihar 354 222 210.1 35 32 29.7
Gujarat 504 287  345.9 34 28 31.1
Jammu & Kashmir 348 174 157 35 33.5 32
Kerala 208 183 203.1 16 16 15.2
Madhya Pradesh 370 495 559 Y 44 49
Mgharashtra 403 189  197.1 35 - 31 30.6
Mysore 899 334 366 4 26 26,2
Orissa . 250 122 104 27 21 22
- Punjab ' 757 197 304. .. 53. 40 " 53
Rajasthan.. =~ BT 470 367 278 41 51 43
Tamil Nadu 280" 160 140 .. .27 ..21 . .2
""Uttar Pradesh . . - 513 . 304 286 44 47 44
- West Bengal ‘ t90 .. . 122 ~117-- = 25- . - 25 23 -
- A11.India. 416  25+...254 35 34 - 34
URBAN |
Apdh¥a Pradesh’ o 268.- {53 W44.-.- 0 24 - 24 25
Asgam 306 96 109 23 . 20 . 22
wBihar -2 T T 7349 222" 199 ~ 347 35 32
..Bujarat e 426 225 219 30 - 30 29
. Jammn & Kashmir. . . . 292~ 125 - 116 T 29... 29, . 27
Eerala - 182 145 153 17 18" 17
” Madhya Pradesh oo - 409 253~ -~ 265- 40 39 39
Maharashirs . 329 249 249 .. 28 32 3
. Mygore. . - .. - =500 T 240 200" 29- 20 20
Orissa- 276 126...126 .. .- 26 26 . 27
‘Punjab - - — 7 534.-- " 333 - 352 43 45 47
Ra jasthen 506 . 265 256 45 . 42 40
. Pamil Nadw .- 0 272 6277 64 .. 22 17 17
Uttar Pradesh. .. - 449 [z C221.- e c41 - 38 38 -
- ¥est Bengal cemes o516 0 160 . 172 25 .21 28

A1 Indis -+, 375 176 174 26 26
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different terms Retinol, Bearotene and International Units We have

reduced them to Bearofene., - - - .

Now, according to average‘intake of nutrients which does not
fell more than the nature of total suppiy,average intake of protein
and iron in all_the reféféﬁﬁe years in both rural and urban areas
hgve been édéquatelexcept inlfew cases. This mean; that if the
distribution had been fair enough so that every one consumed according
to hié-need,_every one would have had“éffficient intake qf protein cri
iron. So far as intake of caldrie is concerned supply was more ori |
less adequate in 1961-62 and f975~72. There was however defiecit
rangding froﬁ maréina}Ato.ﬁoderate in quite a few states iﬁlﬂoth rural
and urban areas. E§cept for few cases deficif was not mucﬁ_highefl
In next two years i.c. 1972-73 and 1973-T4 situation however deteri-
orateihsignificantly, and even at all India level average intake was
less[rézzired norm in bothlrural anﬁ urban areas, Situation regarding
intake of Calecium and Vitagin A has however been much worse rather'
alarming. BExcept for five cases (out of 15 states and ail:India ;ural
and urban in 3 years) average intake of calcium was much less than thé
requirenent. At some places intake was less than even half of the
reqﬁirement. If this has been the case with calcium intake, the fact
"regarding intake of Vifamin A is that it hés been in most of the cases

10 to 20 per cent of the total requirement. If we consider to incoryporate

the distributional problem, situation regardiné these three nutrients

will obviously become further pessimistic.
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Table .5B
Percapita intake of Calorie in 1973-74 frém
two different sources.
oo TR s oSG
A& B hetween
—— - : A& R

1. Andhra Pradesh 2022 2209 ~.59 2123 2192 7014
2, Assam 2051 2105 2.6 1963 2098 .4
3. Bihar 2133 2186 2.4 2017 2197 8.2
4. Gujarat 2005 2180 8.0 1790 2194 18.4
5. Jammu&Kashmir 2692 2742 1.8 2128 2696 21.1
6. Kerala 1494 1534 2.6 1508 1571 4.0
T..Madhiya Pradesh 2846 2422  -17.5 1985 2371 16,3
§. Moharashtra 1900 2044 7.0 1644 2081 20.1
9. Mysore 2168 2211 1.94 1771 2158 17.9
10. Orissa 2041 2125 3.95 1998 2128 6.1
11. Punjab 2183 2818 ' 22,5 1875 2708 30,8
12. Hajéethan 2466 2719 9.3 2106 2635 20.1
13. Tanilnadu 2047 2012 =1.7 1803 2036 - 11.4
{4. Uttar Predesh 2224 2450 9.2 1906 2393 20,3
15. Vest Bengal 1738 2070 16,07 1810 2101 15.8
16, A11 India 2213 2328 4.09 1851 2263 18.2

\

Source: A) From Table 4

B) Sengupta, S. and Joshi, P.D. " Consumption of Cereals and
energy content of food consumption” Sarvekshana, Vol. Il

No.1, July 1978
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Table 6

Percapita requirement level of different nutrients

Aggregate Rural Urban
* *
Calorie 2356 2400 2100
Protein(gm) 44 - -
’ i

Vitamin A
(Bcarptene) 2500 - -
Calcium (mg) 500 - -

Iron (mg) 23 - -

*Source ¢ Report of the Taskforce on Projections of
Minimum needs aud effective consumption demand,
Planning Commission (PPD), January 1979.



5. Distribution of Nutrients

It's a matter of common sense that average intake of fhe
population docs not say much about the actual inteke of differen?\
segﬁents of the population. One way is to estimate intake of
different groups viz. echdmic, demogr;phib}.ar social ete., .and
then %o compa;é the intake with the actual requirement, and also
to compare the intake of differént groups. Alternatively proportion
of p=ople ha@ing the intake below their réquirement can be estimated.
As we have already estimated célorie intake for different expenditure
groups (Tabié>3), and it's fairly evident that intake increases with
increasing coﬁsumer expenditure - it's more meaningful to estimate
extgnt of malnutrition with respect to different nutrients. ﬂhilé_

- doing this one will naturally face the problem of normg§{ We will
‘however without:going into deteil assume for the time being that
if average intzke of a pérticular expenditure group is lower than
the average requirement, all the persons in that group are supposed
to have intake below their respective requirement.gﬂ/ Reverse will
be the éase.if thé actual intake is more than the average requirement.
' Phis hbwever Will.be true if the distribution of requirement, and
that of intake a~e same except the parameter 'mean' within the
perticular expendi%ure group. More stringent condition however is
that population structure with reference to age, sex and activity
be same in all expenditure classes. Otherwise requirement norm will
vary fronm one expenditure class to another. Family size being higher

because of more children lower expenditure class may have a lower norm,
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Table 7: Percentage of people below cut off level of nutrients™

I

-

Vitemin A Calotun \
(B carotene 2500 mg per (500 mg per capita per day)
States/Hutrient capita per day

196162 1972-73 1973-T4 1961-62 1972-73 1973-T4

/

Rural

Andhra-Pradesh 100 ' 100 100 54,0 97.8 100
Assam 100 | 100 100 95.9 100 1CO

" 3ihar 100 100 100 85.7 99.6 100
Gujarat 100 100 100 59.7 100 99.7
Jammu & Kashmir 100 100 100 93.7 10C 100
Kerala 100 100 - 100 100 100 100
Madhya Pradesh 98,7 100 100 80.2 - 9.1 1.3
Maharashtra 100 100 100 £9,2 100 100
Mysore 100 100 100 5.1 99.3 33.9
Orissa 100 100 100 96.0 100 100
Punjab ‘ . B9.6 100 100 3243 100 94
Ra jasthan 98.4 100 100 83.3 88.9 G9 .1
Tamil Nadu 100 100 100 6.8 * 100 100
Uttar Pradesh 100 100 100 48.3 99 102
West Bengal 100 100 100 97.8 100 1C3
A1l India - 100 100 100 64 .1 99.6 100
Urban
Andhra Pradesh 100 100 100 100 100 100
Assam ] 100 - 100 100 88,4 100 1C0
Bihar 100 100 100 TTaT 100 130
Gujarat . 100 100 - 100 53.2 100 100
Jammu & Kashmir 100 100 100 93.6 100 130
Kerala 100 100 100 100 : 100 100
Madhya Pradesh 100 100 100 76.9 100 150
Maharashtra 100 100 100 90,9 100 180
Mysore 100 100 100 13,7 100 100
Orissa 100 100 100 91.8 100 1.7
Punjab 100 100 100 32,9 100 100
Rajasthan 100 100 100 16,1 100 107
Tamil Nadu 100 100 100 96.2 100 100
Uttar Pradesh 100 100 100 62.9 100 100
West Bengal 100 100 100 91.5 100 100
411 India 100 100 100 89.2 100 107

¥Rs B . '
Figures in parenthesis are cut off values,
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1% the same time members of lower expenditure group may be engaged
in heavier works compared to their counterparts in higher expenditure
group, and the norm for lower expenditure class may be higher, This
kind of difficulty can be overcome if intake be given in }erms of
per consumer unit. Tabulation for 1971-72 has indeed been done in
this term, and distributional aspect-for that_year has been_examined  _
elsewhere:zg/ One therefore must be cautiouémﬁhile using the statistic
fpropor#ion of people-below norm', We will therefore—p%esenj;nnlxpihe_u
-figures regarding calcium and Vitanin 4 (Téble 7) for illustrative
purpose. These figures should be taken as qualitative ratier thon
as.quantitative measures, -What-we find for all the Ihree years_is .
that almost 100 percent people are Yelow the'requiremént level. iuch
more valid sfatement howevér is that there is almost no expendi‘ture
ciass w#ere mean intake level is more than the average recommended
level., Protein and iron are not very scarce intakes in tﬁis Trespect.: .
It is therefore very urgent to place our attention on nutrients like

‘Vitamin A and Calecium zlso aleopne with calorie,

A‘better picture_cén ﬁowever.be obtained if NINzl/tables be
uséﬁ ffom‘where intakes of different nutrients at all India level
have beeniestimated for different age sex activity group {Table 8).
Here also we.find that a;i the groups are deficient in CTalorie and
Vitamin A, Iron deficiency is much more severe among pregnant women.
Otherwise it can't be said that there is a bias against womeﬁ go far
as.nutritional intake is concerned. ' In fact maximum deficiency in

calorie is among maleAheavy workers if we exclude children of O-1
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Table 8
Fercapits isteke of nutrients of different Aewmographie group*

_Protel] . ... Calorie dron ____ _Vitamin A(B .. -
Peigiﬁ;:a O;eitiifus intake deficit  intake deficit  intake deficit

01 17.6 3.53 586 -51.2 Ted ~50 562 -43,8

0-2 24 3343 823 -31.4 11 ~26.7 599 =40.1

boe-3 27 42,1 933 ~22,2 13 -13.3 621 379

4-17 32 45.4 1110 -26 . 15.8 5.3 647 ~46.1

7-10 . 38 15.2 1328 ~26.2 18.6 24 616 " =61,5

©10-13 43 4.9 1505 28,3 21.6 44 739 -69.2

13-16 Boys 49 -10.9 1723 -31.1 24.5 =2 954 ' -68,2

13=-16Girls 45 ~10 . 1621 ~35.2 22.4 -36 777 ~T4 .1

16=-18 Boys 59 - 1.7 2003 ~33,2 28.7 14.8 977 -67.4

16=-18Girls 48 . o= 1697 -22.9 23.7 -32.3 967 . -67.8

Adult Male(Sedentary)62 12.7 2169 - 9.6  29.7 48,5 1130 . =62.3

Adul'l: Ma.le(noder ate) 62 12.7 2210 ~21.1 32,2 61 1072 ~64.3

_ 56 1.8 2000. -48.7 28,9 4445 12879 ~57.3

Adult female (SedentanﬁBQ . 11.1 1790 -5.8 24.8 -17.3 957 . —68.1

b (Modexate) 51 13.3 1858  =15.6 28,1  ~ 57 828 ~72.4

Pregnant Adult female (Sedentary) 45 -18.2 1540 =30 21.3  -46.8 815 ~72.8
Lactatius females (Sedentary) 54 -16.9 1904 =32 27.1 - 9.7 1052 =771
Lactating fenales (Moderate) 56 -13.9 1924 -33.7 29.6 - 1.3 1095 ~76.2

¢

*Weighted average of intdke of nine siates (See Table 9) for States and source of data), and surplus or deficit
of each group has been calculated fron the norm of that particular group.
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group. It is therefore income again which is more important factor
influencing nutritional intake. It is supplemented by another tabu-
lation of NIN report where calorie intake has been given according-to
land holdings (Table 9). If land holdings be taken as an indicator
of income level, it is quite evident that both protein and calorie

intake increase with income.

6. Summary and Conclusion

Our main intention in this paper has been to estimate intake
of different nutrients including calorie. And we have found that
intakes of Vitemin A and Calcium along with that of calorie ére too
meagre. There is practically no expenditure class where average
intakes of‘calcium and vitamin A are more than the recommended level,
'NIN data too indicates the.defiéiency regarding Vitamin A énd Calorie.
Protein and iron intakés in general ére however not much less. There
is howejgr a.déficiency.of iron intaske among pregnant women. Fhat we
have found[x;:t incoﬁe ig the major_factor influencing intake of
nutrients. Percapita intake of calorie and percapita production of
cerecals are poéitively correlated. Per capita production of cereals, .
and pef“cépita consumption of cereals show a good correlation
'ﬁif latter be expressed as quadratic function bf the former. This-
shows that with the increase of per capita production of cereals
which is an indicator of rise in income, consumption of céreals first
iﬁéreases; later.thevexpenditure is diverted to non cereals itefs.
Also intakes of calorie and protein increagse with the size of .land

| holdings. They are least among 1and less labourers. So far as time
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Teble 9: Intake of nutrients in different ecomomic group (1975-78)

Less than 5 ~10 More than

No land 5 acres acres 10 acres Laboures Cultivators Others!
Calorie (Per consumer unit per day)
Kerala 1824 1904 2232 1589 1718 2040 2015
Tamil Nadu 2108 2320 2671 2718 2012 2548 2321
Karnataka 23512 2576 2860 3099 2338 2901 2526
Andhra Pradesh 2274 2480 2824 2974 2358 2805 2338
Maharashtra 2006 21178 2251 2517 1948 2413 2150
Gujarat 1999 2042 2234 2444 1941 2219 2097
Madhya Pradesh 1977 1939 2108 2403 1905, 2221 2059
West Bengal 1866 2346 . 3055 3052 1806 2543 2414
Uttar Pradesh 1991 2116 2227 2377 2000 2192 2043
Protein {gm. per consumer unit per day)
Kerala 44.2 44.3 57.5 34.6 37.7 49,3 49
Tamil Nadu 52.3 56.6 66.7 67.2 49,6 62.4 577
. Karnataka 63.3 £5.3 76.3 86.5 63.2 77 67
Andhra_Pradesh 53-8 5907 7203 74‘.3 5507 70'4 55.9
. Mgharashtra 58.8 62.5 65.7 73.8 57.5 70.3 62.3
Gujarat 57.2 60,1 64.5 70,6 - . 56.9 65 . 58.8
‘Madhya Pradesh 58.0 59.9 67.1 7445 573 69.5 61.5
West Bengal 43.7 59.2  76.3  T75.2 - 46.7 63.3 61.3
Uttar Pradesh 64.2 66.2 73.9 77.7 64.4 65 .1

69.9

- Source: Annual Report (1979) of National Nutrition
Monitoring Bureau, National Instltute of
Nutrition, Hyderabad.
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trend is concerned it is definite that calorie situation has deteri-
orated between sixties and seventies (subject to the choice of end
points). Percapita intake has decreased, But no such trend emerges
within last three years i.e. 1971-72, 1972-73 and 1973-74. Also
inequality in real iﬁcome seems to have increased between sixties and
seventies as gap in share of calorie.from cereals and substitutes

in all states, and also gap in calorie intake in quite a few states
between different expenditure groups have widened in between 1961-62
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level.
1970-71
(1) T = 153.7 + A1 x ; R = 47
(9.9%*) {(1.7) '
(1) Y = 68,04 + .87x - .0013K% ; B2 = .61
o o (2.83%) (4.4%) (3.98%) ’
(1)~ Y = 159.33 + .08x ; B2 = .08
(10.3*)  (1.07)
(ii) Y = 59.56 + .98z - .0015x° ; 2 = .67

(2.75%) (5.4%) (5.1%)

Above relations show that although y and x are poorly correlated in
linear relationship, they are highly correlated in s quadratic
relationship with all the co-efficients being significant at 5 percent
level. Quadratic equation implies that initially consumption will rise
with the production level and later it will decline.

; If x (per capita
production of cereals) be taken as an income indicator '

then income
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may be given by n= 25—2—2953
. . a + bx - cx2
In%tlally when bx - cx® 4> bx -20x2 > 0 n < 1 (necessary itém)
Laéer wvhen bx = 20x2 n = 0
and"..if “bx < 2cx2 " n O (Inferior item)

t
-

16. Correlatlon coefficient between percapita production and percapita

: | calorie intake is .71 in 1973-74 and .75
be tween production of cereals for 1970-T1
and intgke of calorie of 1971-72. .
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all India level for 1981-82. Figures in parenthesis are T values.
Y is share of calorie from cereals etc. and x is percapita income

for 30 days.
Ryral
InY = 4.65 - 066 Inx ; DF, = 11 .
(433.3) (20.04) R = .973
Urben ‘

Iny=4.74 - .126 In x 2DF =11
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