Ceylon j. med Sti., 29 (No. 1, June) 1986, pp. 23—37

Socio - cultural Malnutrition in the Estate Sector of Sri Lanka.
3. Influence of parental, demographic and economic factors on
the nutritional status of pre -school children.
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Summary. The relationships between th: autritional status of 420 pre-school childrea living on 4 tea estates in the
Districts of Kandy and Nuwara Eliya and parental, demographic and economic factors have been studied.

Nutritional status of pre-school children was found 1o depend on th: body weight and skin-fold thickness
and on the level of basic nutritional knowledge of the mother, on the per capita income of houschold and whether
the family reared livestock or not.  The prevalence of under-nutrition inereased with family size and birthrank of the
child and with décréase in family income. Th: urgent need for improving sanitation and providing primary health
care to the estate population is stressed.

INTRODUCTION . .

Some of the socio~cultural, demographic, economic and dietary characteristics
of 300 families living on 4 tea cstatés in the Kandy and Nuwara Eliya Districts have
been discussed.?® An assessment of the nutritional status of the 420 pre-school
children beloniging to these familics was made by a dietary survey and by collecting
anthropometric, hacmatological and biochemical data , and the results have been
published.® An attempt will now be made to assess the influence, if any, of the
factors discussed earlier and other parental factors on the nutritional status of the
pre-school children.

MATERIALS AND METHODS

The selection of the estates for the study and of the families in the estates, as well
as the methods employed in data collection have been discussed.?*'2
RESULTS

PARENTAL FACTORS

Table 1 shows the mean weight of the mé,.dierS and their triceps skin-fold thickness.
There is a decline in body weight and skin-fold thickness with increase in age.
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Tases 1. Meaaas and standaed deviationsof the weight and triceps skin-fold thickasss of mothers categorised
according to age. :

Age Number  Body Weight Skin-fold _ thickness
years ot Mean S.D. Mean S.D.

' mothers kg mm

16-20 08 4126 334 103 381
21-25 56 3390 681 9.8 6.93
2630 62 867 532 95 4.61

31 -35 50 215 749 9. 792.
36 - 40 48 309 480 87 36
41 - 45 2 3098 564 86 10.12

4 - 50 P 700 294 82 . 181

~

Table 2 shows the prevalence of undernutrition in pre-school children when
related to the age, weight, - skin-fold thickness and employment of their mothers.
The prevalence rates of acute, chronic and concurrent acute and chronic under-
nutrition is greatet in children whose mothers are over 35 yr of age as against those
below 35 yr, almost two-thirds of those suffeting from protein-energy undernutrition
(PEU) being in this category. To group the children according to the body weight
of their mothers, the average weight of Sri Lankan women has been taken as 45 kg.**
More than 95% of children with some form of PEU belong to mothers who weigh
less than 45 kg. There is also a striking correlation between the mothers’ skin-fold
thickness and the prevalence of PEU in their children, neatly 85% of those suffering
from undernutrition belonging to mothers who had less than 60% of the Jellifte
standard for triceps skin-fold thickness.®

Ofthe total of 300 mothers, 126 were ‘casual labourers, employed by the
estate only when work is dvailable, which was less than 20 days per month. The
other 174 were on-permanent employment working for 22 days or morc per month
and consequently carning higher wages. Of the children whose mothers worked
on a casual basis, 58% were under-nourished whereas only 33% of the childten whose
mothers were permanent employees of the estate were under-nourished (Table 2).
Of the 219 childten with PEU about 70% had mothers employed on a casual basis.

The educational status of the parents is indicated in Tables 3 and 4. Only 2%
of the mothers and 7% of the fathers had studied up to grade 10 at school, 87.1% of
the mothers and 71.3% of the fathers having terminated their schooling at the Sth
grade or lower. Tables 3 and 4 show that the educational level of the parents have
only 2 marginal effect on the anthropometric status of their children.

DA
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Taota 2. lufluence of maternal factors on protein-sncrgy undernutrivion in 420 pre~school childeen.

25

Number Protein Energy Undetnutrition
of Acute Chronic Concurrent Totai
mothers n % n % 1 % n %
Maternal
Weight <d45kg 24l 39 100 146 935 24 100 209 95.4
245kg 20 0 10 64 0 10 4.5
Total 39 . 100 156 999 24 100 219 99.9
Maternal
Triceps Skintold Thickness
*(% of Standard)
<60‘% m 28 743 135 86.5 22 91.7 186 84.9
61-70% 45 9 230 " 7.0 2 8.3 2 10.0
71-80% 39 1 2.6 10 6.4 0 1 s.0
81-90% O 0 0 0 0
>90 0 0 0 0 0 0
Total 39 999 156 9.9 24 100 219 9.9
iaternal
Age (Years)
<35 176 & 205 59 37.8 10 4°..7 77 382
>35 85 It PMSs 97 62.2 14 58.3 142 64.8
Total 39 10! 156 100 24 101 219 100
Maternal
Employment
Permanen: 151 10 256 53 34.0 3 12.5 66 30.1
Cazual 110 29 744 103 660 21 87.5 153 69.9
Total 261 39 10 156 100 24 100 219 100

*Source: referance 19

Tasts 3. Rclariouship betweezn the educational status of the mother and the
underautritian in 420 pre-school children

prevalence of protein-energy

Highast Mothars Tozat Norad Protein Encrgy Undernutrition

grade number

achievedby n % of n % Acute Chronic Concurrent  Total

the mothzr children : n % n % n % A

0 73 243 103 39 379 12 11,7 45 437 07 68 64 621

1-3 103 343 144 68 472 18 125 48 333 100 69 76 527
3.5 8 28.7 114 65 570 06 52 37 325 06 53 49 430
6-8 2 107 47 23 4389 02 43 21 47 O0F 21 24 5t
9 -10 05 020 12 06 500 Ot 83 05 417 00 00 06 $00
Total 300 420 201 479 39 9.3 156 3711 24 57 29 82l

Tasis 4. Reclationship between the educational status of the father and ths prevalence of protein-energy
undcrnutrition in 409 pre-school children

Highest Fathers Total Normal Protein Euergy Undernutrition

Grade Number

Passed by o Acute Chronic Concurrent Total

the Father n %  Children n 4 n % n % n % n %
-0 A 80 39 20 SL.3 04 103 13 333 02 st 19 487
1-3 8 193 719 37 48 08 101 29 387 05 63 42 532
4-5 132 440 190 9 474 12 63 76 400 12 63 100 526
6-8 56 187 64 31 483 08 125 21 328 04 63 33 5l6
9-10 21 70 37 16 432 04 104 16 432 01 27 21 567
Total  291% 409 194 474 3 88 155 379 24 59 215 836

* Father had died in @ Fanilies,



26 SOCIO-CULTURAL MALNUTRITION IN THE BS’IAI'B'SéCl'OR

The prevalence of PEU among children whose tothers studied beyond grade
were 51% as against 52% in children of mothers with a lower educational level. How-
ever, the parental educational level appears to influence the nutrient intake and the
Hb levels of their children. The intake of energy and some nutrients by children 3
to 6 yr increases slightly with the level of education of their parents (Table 5). The
Hb level is similarly influenced by the level of education of the mother but not

of the father (Table 6). :

"Taste 5. Relationship between mean iutake of nutrients by children of 36 years and educational level of their pavents.

Nutrient . : Education of the Father Education of the Mother
Grade Grade Grade Grade Grade Grade
0-5 6-8 9.10 0-5 6-8 9-10
Energy (kJ) ky ]! 3192 3633 3078 3187 3830
Protein (g) 18 18 21 18 R 21
Calcium (mg) 170 150 280 195 160 245
on (mg) 11 14 14 10 13 16
Retinol (Lg) 256 281 303 216 287 n
hiamin (mg) 0.37 04 048 0.37 0.41 0.51
Riboflavin (mg) ’ 0.54 0.68 0.76 0.57 0.69 0.73
Ascorbic acid (mg) - 07 10 10 08 09 1t

‘Tastz 6. Relationship between mean haemoglobin levels of childeen of 3-6
years and the educational level of their parents.

Highest grade achicved by the Mother 0-5 6-8 9-10
Mean Hb level, gi—t 87.9 977 109.3.
Highest grade achieved by the Father 0-35 6-8 9-10
Mean Hb level, gt—t 101.4 92.3 100.2

The level -of ‘basic nutritional knowledge of the mothers was assessed by the
answers given to questions asked of them. Only 1% of the mothers could score 24
out of a possible maximum of 36 (i.e. 66.6% of the total scorc), while 83.3%; of them
scored 10 or less (i.c. 28% of the total score) The prevalence ratc of concurrent
acute and chronic undernutrition decreases steeply as the maternal score increases
(Table 7). No such trend is seen in prevalence rates of acute or chronic undernutrition.

Taste 7. influence of the mother's basic nutrirional knowledge on the prevalence of protein-energy undernutrition
in pre-school childrea

Maternal Number Total  Normal Protein Energy Undernutrition
Scorc - of Number Children
(%) Mothers  of Acute Chronic Concurent Total
Children n 9 n % n % n % TR 74
<10 63 8 25 347 08 90 48 180 08 9.0 6 551
11-15 164 222 108 490 21 9.5 78 351 15 6.8 114 514
16-20 50 68 41 603 04 59 "2 324 0o .14 271 387
21-25 23- 41 27 658 06 14.6 - 08 195 —_ ~ 4 340
2630 - - = - - - - = - - - -
31-36 _——_- - - - - - - - -
Total 300 420 201 478 39 93 156 371 A 5.7 219 S2.1
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DEMOGRAPHIC FACTORS

The size of the family or household affects the health of the pre-school child,
as shown in Table 8. More than 50% of healthy children in the study were in families
of 7 or less. The prevalence rate of chronic undernutrition increases -as family size
becomes 8 or 9. A similar, though notso marked, trend is secn when the number
of living children is considered (Table 9). The prevalence of PEU among pre-school
children in families with 5 or more children was only slightly higher than in smaller
families (Table 9 and Fig. 1).

Tasis 8. Influence of family size on the prevalence of protein-ensrgy undernutrition in pre-school children.

Family Number Total Normal Protein Eaergy U.iderautritioa
Size of Number
Familics of Acute Chrouic Concurreat Total
Children n % n % n % n % n %

2 05 —_ —_ — —_ - _ - -_ - -— —
3 70 64 36 56.3 07 109 2t 28 -— - 28 4.8
4 60 91 45 49.5 13 143 29 39 04 4.4 46 50.5
s 72 121 56 46.3 06 49 52 429 07 58 65 537
[ 35 52 26 50.0 .05 96 19 365 02 38 26 50.0
7 28 45 24 53.3 04 89 10 22 07 156 2t 45.7
8 21 i 09 29.0 02 64 18 58.1 02 6.4 2 70.9
9 06 11 04 36.4 01 91 06 545 — - 07 63.6
10 03 0s 1] 20.0 01 200 01 200 02 400 04 80.0

Totai 300 420 201 419 3% 93 156 7.1 24 5.7 219 52.1

Tantg 9. Relationship between the total number of liviné childrea and of living pre-school children in a family
with the prevulence of protein energy under.utrition among pre-school cuildren

Total Normal Protein Energy Underautrition
Total Acute Chroaic Concurrent
n % n % n % n % n % n Y%
Number of Living Children
in the Family
4orless 357 850 172 482 185 51.8 32 90 134 375 19 53
5 or more 63 150 29 46.0 4 540 07 111 2 349 05 179
Total 420 201 479 219 521 39 93 156 371 24 57
Number of Living Pre-School -
Children in the Family
2 or less ) 320 762 160 500 160 500 29 9.1 117 36.6 14 44
3 or more 100 238 41 41.0 59 590 10 10.0 39 39.0 10 100
Total 420 200 479 219 521 39 .93 156 371 24 59

A high birth-rank implies a large number of previous births in the family. The
prevalence rate of PEU shows a gradual increase with increase in birth rank,
the rate for acute undernutrition showing a more marked increase in those of birth
rank of 6 or above (Table 10 and Fig. 1), a result consistent with data shown in Tablcs
8 and 9. -
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. Fig. 1. Influeace of the numbsr of living children in the family, the birth order of the child and the
number of pre-school children in the family, on the prevaleace of protein-eazrgy wader-
nutrition amoagst pre-school children.
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Tants 10. Relationship between birth-rank and ?i‘e“s::valmcc of protein-energy undemutrition in pre-school
n. .

Birth Number %of  Normal Protein Energy Undernutrition
Rank of pre-  total )
school  popul- Acute ’ Chronic Concurrent Total
children ation n % n % n % n % n %
01 145 HUs 7 503 09 52 60 41.1 03 2.0 1] 49.7
02 95 26 43 453 03 53 38 40.0 08 84 51 53.7
03 75 179 37 493 08 106 24 2.0 06 8.0 38 50.7
04 49 s 2 49 06 122 15 30.6 06 122 27 581
05 29 6.9 15 517 03 103 10 .S 0l 34 14 | 483
06 13 31 06.. 461 03 .23.0 0§ 38.5 - - 08 61.5
07 09 21 03 33 03 333 0 333 - - 06 66.7
gg 04 1.0 )] 25. 02 500 01 25.0 - -~ 03 75.0
10 - — — - - - - - - —_ - -
1 ot 0.2 ot - — —_ - - - - — -
Total 420 100 201 413 39 9.3 156 L7 A1 24 5.7 219 st

Table 11 summarises the data on the relationship between prevalence of PEU
and the birth interval between siblings. Pre-school children without younger siblings
" (n= 147) have been excluded. As the birth interval increases from 12 to 24 months

there is a fall only in the prevalence of acute undernutrition. A birth - interval
- of more than 24 months does not appear to influence the prevalence rate of PEU.

Taete 11. Relationship between e birth interval bctween siblings and the prevalence of ptotcin-en&gy
undeznutrition in pre-school children. .

Interval between childand  Children Protein Enﬁ;y Undernutrition

suczeding sibling n % Total Acute Chronic Coucutrent

months u % n 4 n % n %

£12 15 5.5 07 467 02 133 04 27 o 6.7

13-18 k1 i 14 451 02 65 U 55 01 a2

19-24 - 52 19.0 28 538 ot 19 21 404 06 118

25-30 50 183 25 500 05 i0.0 15 300 05 100

31 - 36 47 172 26 553 04 8.5 16 40 06 128

37-42 19 70 14 BT 02 105 11 579 01 53

>4 59 2.6 27 458 10 169 13 20 o4 6.8

Total 273* 999 41 516 26 95 91 333 A4  ss

*147 children without younger siBilngs have not been included.

ECONOMIC FACTORS

The influence of the economic status of the family on the nutritional status of
pre-school children is illustrated in Tables 12, 13 and 14. None of the children of
families in which the per capita monthly income was greater than Rs. 200 showed
evidence of PEU (Table 12). In families that carned less than Rs. 200, the prevalence
rates for chronic undernutrition and concurrent acute and chronic undemutrition -
decreased with increasing income.” When the- farnilies are divided into two groups,
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. 7 : .
those in which the total tamily income is Rs. 500 or less and those with higher incomes,
it is seen that there are more healthy children in the higher income group than in the
lower, at all family sizes except at family size 6 (Tables 13 and 14).

TasLs 12. Rclatic;n'ship between the monthly per capita income (in rupees) and the prevalence of protein-encrgy
undernutrition in pre-school chidren

Per . Number Number ) Prevalence of Protein Energy Undernutrition
capita of ‘of
Income . families children ~ Normal Acute Chronic Concurreut Total
pet month n % n % ' n % n % n %
Rs)
30 -49 05 07 01 43 - - 06 8.7 — — 06 85.7
50.-99 104 174 70 402 15 86 71 408 18 103 104 59.8
100-149 . 100 149 80 537 15 101 50 334 04 27 69 46.3
150-199 .68 74 4 459 09 122 29 392 02 27 40 54.1
200 -249 14 12 12 1000 — — - - - - - -
2250 09 04 04 1000 — — - - — - - -
Total 300 420 201 48 39- 93 156 371 24 5.7 219 52.1

Tasts 13. Relationship between a houschold income equal to or less than Rs. 500 per month and the prevalence of
protein-energy undernutrition amongst pre-school children in families of different sizes.

Fa‘milyI Number Number Prevalence of Protein Energy Undernutrition
size of  of '
families p'xilc- . Normal Acute Chronic Concurrent  Total
: schoo B :
Children n % n % n % n Y n %
03 70 64 36 562 07 109 21 N8 — - 28 43.9
04- 58 - -87 42 483 ° 12 ‘138 29 333 04 45 45 51.7
05 45 77 30 389 04 52 ~ 37 481 06 178 47 61.0
06 . 31 46 24 524 03 56 17 369 02 43 2 47.8
07 09 17 05 294 03 176 04 235 05 294 12 70.5
08 04 05 01 200 ot 200 02 4.0 01 200 ° 04 80.0
09 01 01 - — — — - - — —_
10 — - - — = —_ — - - - - —
Total 223 297 138 464 30 100 111 373 18 6.1 158 532

Taeis 14- R'elationshi_p between a family income of more than Rs. 500 per month and the prcv.alencc
of proteiri-encrgy undernutrition among pre-school children in families of different sizes.

Family Number Total Prevalence of Protein Energy  Undernutrition
size, of . number .
families of . Normal Acute Chronic Concurrent Total
childten n % n % n % n % n %
02 - - —_— - -~ — - — e — —_
03 — — _— —_ - — — —_ - — —
04 02 04 03 750 01 250 — —_ —_ - 01 25.0
05 27 4 26 591 02 46 15 344 01 23 18 . 40.9
06 -.04-. 06 02 333 03 333 02 © 333 —_ - 04 © 66.7
07 19 .28~ 19 679 01 . 36 06 214 02. 71 09 - 321
08 17T . "2 08 308 Ot 8 16 615 o1 38 18 69.2
09. 05" 10 - 04 400 01 -100 OS5 500 — — . 06 60.0
10. 03 . -0§% 01 200 - 01 200, 01 200 02 400 04 80.0
Total I7 123 63 - 512 09 73 45 366 06 49 ‘60 48.8
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There is a small improvement in the intake by children of encrgy and nutrients
such as calcium, iron and vitamin A, with rise in per capita incoms (Table 15). How-
ever, even when the income is more than Rs. 200 per month, the encrgy and calcium
intakes are below the Indian Council of Medical Research recommendations. *?

Tasie 15. Relationship between per capita income (in rupces) and the mean intake of autrients by children 3 t0 §

years of age.
per capita income .. Recommended

Nutrient 1-100 101-150 151-200 201-300 allowance
Energy, keal 738 763 810 380 1200-1300
Protein, g 18 17 19 2 18- 22
Calcium, mg 152 203 3 22 400-500
Iron, mg 12 11 14 15 15-20
Retinol, fbg 193 212 330 388 300400
Thiamin, mg 0.36 040 0.46 0.50 0.6-0.8
Riboflavin, mg 0.56 0.62 0.75 0.71 0.7-0.8
Ascorbicacid, mg 7 9 10 1 30-50

Table 16 summarises the effect of some economic factors on the prevalence
PEU among pre-school children. The prevalence rate rises with decrease in per
capita income of family, the percentage of family income spent on food and the
expenditure on food per person.  The health of the children also depends on the
earning capacity of the mothers (Table2). The haemoglobin concentration in children
rises from 91.2 to 103.0 gl-* as the per capita income increases from Rs.100 to Rs.300
per month.

TaBL8 16. Relationship between some economic factors with the prevalence of protein-cncrgy undernutrition (PEU)
amongst pre-school children.

Economic Total PEU

factor population n %

Monthly

percapita

income

(rupees)

<100 297 159 75.6

>100 123 60 50.2

% of family

income spent

on food

<60 153 97 634
60-90 250 116 - 464

>90 17 06 353

Expenditure on

food per

person per

week

(rupees) , \

<20 37 25 61.5

21-30 353 181 51.2

. >30 0 .09 30.0
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. The influence.on the nutritional status of the children of the rearing of poultry
and cattle by thé family is demonstrated in. Table 17. - There is a greater proportion
of healthy children in households producing milk and for eggs than in families that
do not engage in such pursuits. » o

Tang17. Influence of the production of milk and eggs by a family on the prevalence of protein-snergy undernutri-
iton among pre-school children- :

Number Number Normal Protein Energy Undernutrition
of of i
house childrea - - Total ~  * Acute ~ °  Chronic” ~ ~ Concurrent”
holds- n pA n % u % n % n A
Producing 67 88 52 591 36 409 07 7.9 26 295 03 34
Not producing 233 332 149 M9 183 551 ' 32 96 130 392 21 6.3
Total - 300 420 201 478 219 521 39 3 156 371 24 57
Eggs
Producing 62 89 49 551 40 449 08 8.9 23 326 03 34
Not Producing 238 331 152 459 179 541 3 §8 127 383 2 6.3
~ Total 300 . 420 200 478 219 521 '.;9- 93 156 311 A4 57
Milk and Eggs

11 21 0Ot 23

‘Producingboth © 39 42 28 666 16 380 03 71
16 70 454 12 17

NotProducingany 112 -154 - 61 39.6- 91 390 18 1

: DISCUSSION
MATERNAL FACTORS : :

The inflyence of maternal factors on the health of the child may be exerted both
pre-natally and post-natally.

Pre-natal influences tend to produce a child of low birth -weight. The size
at birth determines to a great degree the performance of the child thereafter.’® As
birth-weight decreases the deficit in later size gets larger. Several factors can lead
to differences in the size at birth. Those relevant to the present study arc the size
of the mother, her age, her socio-cconomic status and her nutritional status.

A small mother gives birth to a small baby. The size of the placenta could in-
fluence the delivery of nutrients to the fetus. Placental weight correlates with birth-
weight 132236 and placentas of women of higher socio-economic status are heavier
than those of the more deprived. ¢ The socio-economic status of the mother has a
direct effect on the weight of the nconate, even among mothers of similar weight.
Birth-weight is also influenced by the age of the mother, increasing linearly up to
a maternal age of 36 years and declining steadily after the age of 40 years, 2333
the effect being less marked among those of a lower socio-economic status.  How-
ever, the most important ante-natal factor determining the size at birth is the nutri-
tion of the mother. It is generally agreed that it is the diet consumed during the second
half of pregnancy, particularly the energy intake during the third trimester, that
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plays a decisive role in determining the size at birth.’® A woman's body-weight
and skin-fold thickness could be taken as an indication of her nutritional status. Those
with body-weight over 45 kg and triceps skin-fold thickness nearer the standard
(Table 2) would have been able to give their neonates a better start in life. ‘The lower
prevalence of PEU among children of this group of mothers is to be expected.

\

Another factor that could influence birth-weight is the environment in which
the mother lives. Under the insanitary conditions that prevail in these estate “lines’’?*
it is to be expected that frequent intermittent infections and intrauterine infections
would be common, resulting in raised levels of immunoglobulins IgA and IgM in
in cord blood. When cord IgM is detccted, the corresponding birth-weights are
found to be lower than in those without cord IgM. %"

Thus, in a large number of mothers of the estate children studied, factors such
as low body-weight and poor energy stores (as body fat) as well as insanitary surroun-
dings and poor economic status would all contribute towards the children being small
at birth and poorly equipped for post-natal life.

Maternal factors that affect the health and nutritional status of a child post-natally
include the level of general education of mother (and father) and the mother’s
(or parent’s) knowledge of the principles of hygiene and nutrition.

- Scveral studies have shown a correlation between the educational achievement
of the parents and the nutritional status of their children. As the level of education
oof mothers increases there is a corresponding increase in the weight of their pre-school
children when expressed as a percentage of standard weight-for-age? and no evidence
of malnutrition was found among children whose mothers had been educated up
to or beyond high school level  There is a satistically significant association between
the educational level of both fithers and mothers and the nutritional status of their
pre-school children.® In the present study, the parental educational level does not
appear to be a major contributory factor to the prevalence of protein-energy under-
nutrition among estate children (Table 5 & 6), probably due to the very low level
of achievement by a majority of parents. ' '

However, even at this low level of general education, some basic knowledge
of nutrition and hygiene appears to influence the nutritional status of the children
(Tables 7 and 18). Not a single case of concurrent acute and chronic undernutrition
was found among the 41 children whose mothers scored 21 (58%) or more in the test.
The percentage of healthy children increases with the level of nutrition education
among the mothers. Therefore, despite a low level of general education among
the estate population, an intensive health education programme in the estates is likely
to pay handsome dividends.
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DEMOGRAPHIC FACTORS

The more young children a mother has to care for, the more her energies-and
resources are stretched and, presumably, the less adequate her performance. Large
families are more prone to have malnourished children *-2: 3 7,37 In the present
study the prevalence of protein-encrgy undernutrition amongst pre-school children
shows a slight increase with family size (Table 8) and with birth-rank (Table 10).

The survival rates of children in Indian villages varies with the interval between
a given child and the following sibling, and the younger a given child is at the time
of birth of the next sibling, the more likely he is to have a recurrent diarrhoea.’? In
aWHO family study, short preceding as well as suceeding birth intervals were asso-
ciated with lower physical and mental development of children.* Thus, both the
displaced and the displacing child seem to.be affected by inadequate birth-spacing.
The data in Table 11 shows only a slight improvement in nutritional status when the
the birth interval increases from 12 to 24 months, but not thereafrer.

ECONOMIC FACTORS.

The lower the family income, the higher the prevalance of under-nutrition.**
In the present study children of families with a monthly per capita income of more
than Rs. 200 were not suffering from PEU. A slight improvement was noticed in
the intake of nutrients by the children with increase in per capita income of the family,
in agreement with observations by Devadas et al® Wray and Aguirre”’  found
that, although the total family income made a difference at every income level with
regard to the prevalence of PEU, the difference became significant only when the cut-
off point was a monthly income cquivalent to Rs. 500. Such a division into two
groups has been made in this study and Tables 13 and 14 indicate that there are more
healthy children in families earning more than Rs. 500 per month at most family sizes.

Families attempt to compensate for larger numbers by spending a higher percen-
tage of their income on food. Prevalence rates of undernutrition are lower in families
spending a larger proportion of income on food (Table 16 and reference 29).

_ The families were divided into two groups, those with and without undernou-
rished children, and maternal factors such as age, body weight, and the mother’s
score in the test ‘on a basic knowledge of health and nutrition, in the two groups, cal-
culated (Table 18). The average income and- the production of-milk and egg by
_ the two groups were also tabulated (Table 19): The results were analysed by the
khi square test. The differences in body weight, the mean score at the test, the
per capita income and in the number of households rearing livestock, between the two
groups, were all statistically significant (p< 0.05). ! -
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Tamwx 18. A comparison of the maternal factors in two groups of families, those with undernourished children and
those without any such children.

"Age © ~ Body weight Employment Basic knowledge
Permanent Casual scores
n yr kg (mean)
Familics with -
undernourished
childeen 24 29 K18 | 123 101 12
Families without any o
undernourished
children 37 33 317 23 09 19
' 1.8, p<0.05 ns. p<0.05

Tasis 19. A compatison of the average monthly percapitd and houschold income and production of egg & milk
in two groups of familics, those with and thosc without undernourisched children,

Income .
Percapita Household Number producing
n Rs. Rs. Milk Eggs Milk & Eggs None Total
Families with
undernourished 224 76 T392 56 52 28 88 224
children
Families without any .
undernourished 37 97 428 1 10 1 5 Ry}
children .
p<0.0§
p<0.01 n.s-

‘Data obtained in this study (Table 5 and 6 in Liyanage and Wikramanayake®’
taken together with the results of surveys conducted in 197576 * and 1980/81 *!
indicate that changes in “stunting” with time arc unrelated to changes in “wasting”.
This is also supported by studies on Palestinian refugee children carried out in 1974
and 1978 which show that, while stunting increased in the first two years of life and
decreased in the third year, wasting and under-weight showed a decrease at all ages.?®
Studies in Colombia®! suggest that stunting may be morc due to sanitary and general
socio-economic factors than to individual food availability, which may have a
greater effect on wasting. The question then arises: could these two conditions be
due to different causes? Analysis by Keller®  of results of studies in Sri Lanka,*
show that, while the percentages of wasted and stunted pre-school children are
highly correlated with the infant mortality rate, only the prevalencc of stunting is
negatively correlated with the percentages of houses with a relatively safc water supply
and with cement floors (Table 17). .In Indonesia restriction of food intake of children
1 to 3 years of age due to prolonged breast-feedig was found to be associated with
increased ‘wasting but not with incrcased stunting® The picturc is confused by
observations such as the one from Northern Nigeria that drinking water from un-
protected sources is associated with wasting but not with stunting.**
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Tasix 20. Cocfficients of correlation between stunting, wasting and various socio-cconomic-variables in 13 health
administrative districts in Sti Lanka (from Keller20)

Infant Percentage of housts with .
mortality  well cement brick latrine clectricity
rate . floor walls
Percentage of stunting 0.85 —0.83 —0.67 - 0.05 0.30 —0.43
Percentage of wasting - 0.75 © —0.30 —0.29 0.26 0.04 -0.30

forr = 0.514, p = 0.05
. , . .

In Tanzania'® in Jordan,'* rural Costa Rica®? and in the Philippines®® it has
been observed that, even with a stable and adequate family income the children of
many families are undernourished, suggesting an influence of negative nutritional
‘behaviour of the mother (arising out of ignorance and/or certain cultural paractices)
on the nutritional status of the children. In the estate population, too, food avoi-
dances during pregnancy and lactation and faulty weaning practices* are likely to
contribute towards the prevalence of undernutrition among the children.

The results of the present study reveal that the pre-school population of the
estates is undernourished, with a high incidence of protein-energy undernutrition
and anaemia among them. In addition to family income, there are several other
factors that contribute to undernutrition among the children, viz. insanitary
living conditions, poor dietary habits and ignorance, aggravated by demographic
factors. There is an urgent need for improving environmental sanitation
including provision of potable water, adequate latrine facilities and better
housing conditions. The health centres should be adequately staffed and should con-
duct maternal and child health and family planning clinics. Intensive health education
programmes should be instituted, along with regular immunization and de-worming.
More space should be provided for home gardening and rearing of livestock and the
youth should be instructed in these procedures and supplied with seed, loan facilities
and veterinary services. Considering the fact that tea exports account for a con-
siderable proportion of foreign exchange earnings, it is imperative that a greater
portion of these earnings be used for the welfare of the labour force.
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