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Abstract

A cross sectional intervention study was conducted among 30 children of 2-5 years of age, residing in the Agargaon
slums of Dhaka City. Majerity of the subjects were between 3 & 4 years. The result showed that supplementation of
15#-A bad a noticeable effect on the elevation of retinol level of pre school children. Base line mean serun retinol level
of the children was 19.70% 5.26 pg/dl After one month of vitamin-A supplementation in the form of biscuits
(containing 6 g befa carotene per biscuit), the serum retinol war raised to 26.66 + 5.17 pgfdl on an average.
Taking 20 Mo/ dl of serum resinol as deficient level, it was observed that initially 21 children were in the deficient
aroup, After one meonth supplementation abont 86% of then were found to bave improved retinol fevel while 3 children
stifl remained in the deficient group. Beta carotene vich bisont iv a cheap, easy and effective way 1o inerease serum

veffund feved in children.

Introduction

Vitamin-A deficiency is one of the major
nutritional problems in pre school children in
developing countries. It was estimated that
500,000 pre school children become blind each
year because of vitamin-A deficiency'. In
addition, more than 100 million children suffer
from vitamin-A deficiency although clinical
signs of acute deficiency are not present”

In Bangladesh vitamin-A deficiency is a
disabling condition in children. Survey reports
showed that viamin-A intake decreased from
1870 1U wo 763 IU / person / day berween
1962-63 and 1981-82°. Which then increased to
1558 IU / person / day. in 1991.92° (
recommended intake 2013 IU / person / day ).
In 1995-96 survey report it was observed that
intake of vitamin-A was 1571 .22 IU®. Around
1.7% of children aged between 6-71 month
were suffering from night-blindness. In 1989 “?
more than one million children (6-71 month)
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have visible signs of vit- A deficiency and about
half a million suffer from night-blindness.
Around 30,000 children (6- 71 month) go blind
every vear due ro chronic vie- A deficiency and
almost half of them die within a vear of
becoming blind coupled with PEM.

Vitamin A deficiency and its consequences,
including blindness, poor growth, severity of
infection and death are fully preventable. Govt.
of Bangladesh introduced vitamin -A capsule
distribution program to combat wvit- A
deficiency in early 1970, among the targeted
children aged 6- 7 months. High potency vie-A
capsule (VAC) coverage among children aged 6-
7 months was 46% in 1982-83, which decreased
to 32.2% in 1989® due to weakness of the
program management.

As a long-term measure in order 1o solve
vitamin-A deficiency, a food-based approach is
of utmost importance. Since vegerable sources
are not accessible equally to all the people at all
seasons, red palm oil (RPO) which is the richest
natural sources of beta- carotene- a pro vitamin-
A, may be an easy soludon to this problem.
RPO derived from the mesocarp of the oil palm
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(Elias Guinness), although categonized as a
saturated fat, can serve as dual role of providing
pro-vitamin A and fulfilling the fat energy nceds
of developing countries. Bangladesh, a poverty
stricken developing malnourished nation with a
population of 128 million, is the most denscly
populated country of the world. Malautridon is
endemic in this country, more so in urban
slums, where pcople live in a primitive
condiion with poverty, infections and
malnutrition, which contributes to high infant,
under five and maternal morbidity and
mortality. So, vitamin A in red palm oil may be
used in the diet to reduce the morbidity and
mortality incidence rate. Sommer of Indonesia
showed 20% diarrhoeal death could be averted
by adding vitamin -A in treatment of Diarrhea’.

Therefore, lowese dictary intake may be of great
importance to increase morbidity and morulity
related to vitamin -A deficiencies. So the
present study has been designed to investigate
the impact of dietary intervention of low cost
biscuits having 6 Ig Beta-carotene of red palm
oil (RPO) per biscuit among slum children of
2-5 years of age with no visible signs of vitamin-
A deficiency.

Metho dulng}r

The study was carried out using a cross
sectional intervention design. Samples were
selected on systematic random allocation from a
slum of Agargaon at Sher- E Bangla Nagar in
Dhaka city. This is a large slum inhabited by
about 50,000 people, situated in the North
Western area of Dhaka city and adjacent to the
local Government and  Eavironmental
department office.

The slum houses were numbered and every
third house were selected if it has child between
2-5 years. A total of 30 apparenty healthy
looking children of age 2-5 years were selected.
The purpose of the study was explained to the
family head and with the permission of the
parents a sample of blood was obtained by vein
puncrure using a baby needle. Serum vitamin-A
(rednol) was estimated by modified HPLC
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method used by Bieri et al ", before and after
intervention. A questionnaire was developed to
obtain informaton on age, height, weighr,
sacio- cconomic and other related factors.
Intervention  program  was  made by
supplementation of vitamin-A (retinol) enrich
biscuits to usual diet among the sample children
for a period of 30 days. The goal of the
supplement  was to  provide 80% retinol
equivalent (RE) in the form of biscuit to the
children. The compositon of one biscuit was:
carbohydrate 59.8%, protein 9.1%, Fat 17.1%,
and S-carotene 6 Pg. analysis was done by using
SPSS soft ware package. Various statistical tools
were uscd. Mean, standard  deviation  and
Skewness were determined. T-test, chi-square
test, Odds ratdo and Relative risk  were
performed to explain the results.

Results

A total of thirty children aged 2-5 vears were
studied. Majority of the subjects were between 3
and 4 years of age. Our of 30 children, 36.70 %
were male and 63.30 % were female (Table 1).

Small values of Skewness of different indicators
indicated that the sample indicators were
normally distributed and are represented of the
population (Table 2). The mean height was
100,47 em and the mean weight was 11.63 kg
which were 104.34% and 76.60% of the NCHS
standard. Considering -25D  cut-off points,
WFA, WFH and HFA Z-score data showed
that the children were underweight and severely
wasted but not stunted. Average monthly

houschold income and family size were
Tk219333 * 46307 and 5.23%1.68
respectively.

Table 3  shows that the mean increment in

blood retinol level over baseline was 6.96 pg/dl
(range  6.79-7.45 pg/dl). The mean
concentration of retinol at baseline had almost
equal diseribution, though on marginal level. Buc
after intervenuon it was observed that the
children were benefited in increasing resume
retinol level.
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Table 4 shows that mean retinol level (26.66 *
517 pg/dl) of the children after vitamin-A
supplementation  was  significandy  higher
(P<0.000) when compared with baseline mean
retnol level (19.70£5.26) pg/dl of the children.
After intervention 25 children out of 30 had
higher retinol level over bascline level (Figure 1).
Table 5 shows that before interventon, the
children were underweight as their mean WFA
Z-scorc was -2.16 (cut-off point -2 SD). After
intervention it was found that the children were
not underweight (mean WFA Z-score — 1.91).
Mean weight-for-height Z-Score shows that the
children were severely wasted (mean = 3,14, cut-
off point < — 3 SD). After intervention it was
found that the children were wasted (mean
\WFA= 2.88 cut-off point > = 2 SD),

Table 6 shows rthat prevalence of deficicnt
reanol level (< 20 pg/dl) was not equally
common in baseline and after intervention (A° =
20.07, P<0.000). Odds rado (RR=21.0) shows
shows that odds of retinol level (< 20 pg/dl) of
exposure was 21.0 dmes higher than non
exposure (>20 pg/dl). Inigally 21 children were
in the deficient group. After one month
vitamin-A supplementation only 3 children
remained in deficient group. Thus, an 85.7%
improvement in the deficient group was
observed.

Age  No. Male Female Baselnereingl Infervenbon  Defference
Mean+S0  Means+SD  pod

2 3 -~ 3 2054578 2751527 479

3 1 5 5 19734530 26614539 688

4 M _2 9 19255561 26434526 718

5 g 4 2 1902467 26472576 745

Ol 30 11 1 1970+ 526 2666=517 59

Table 3: Retinol levels pg/dl (before and after)
by age and sex

Rsinailevel No.of Mean Increase SEofl tvae 2uisg
Pars £50 Meandl mean

Bas: ine 1570+

N 52 696 054 73 0000
After 1 menth 2666
nlenvenion 517

Table 4: Comparison of retinol level between
baseline and after intervention

Nuwribonal indicators Baselne Aher inbenvention
Average Z-scom Averans 2-50000
Waighi-for-age Z scone =2.1621.44 =1.91£1.12
Undanvaight MNomnal
Vigight-lee-he ght Z score - 3.1441580 -28851.322
Severely wasled Wasted

Table 5: Comparison of nutritional status
between baseline and after intervention by
weight-for-age Z-score (WAZ) and weight-for-
height Z-score (WHZ) classification

“Age Male Fomale Tolal
n % n ) n % Serum rewnol level Baselne n=30) Aher 1 month (n=30)
2 0 0 3 0% 03 _1000% No. % No. %
3 5 066% 5 1666% 10 33133% <Dpod 21 70 3 10
4 2 0666% 9 2009% 11 J3666% 2 20 pos 9 E] 27 S0
5 4 1333% 2 0666% 06 2090% i g i , i
m-_iT Tahll; 6. lrl‘lpm*- ement OF I'L"’uﬂﬂl lﬂ tl t:klﬂg
Table 1: Age and sex distribution of study deficient level at 20 pg/dl)
subjects x . .
) Overall improvement after intervention =85.7%
Indicatoes Mean  Sun Dgv.  Skewniss 2= 2007 <0. OR = 21.
Haght (om) 10047 18.30 - 540 X o0 a4
Waight (gl 1163 315 - 084 RR =35
Haight-fer-308 Z scole 1.17 202 047
; 2 soong -2.16 144 -0.18 i i
[ Zsooie -4 180 0.04 ERGERaA
:‘“ﬂwm 2'5%“ ‘ﬁf ;-;: There is 86.7% improvement of blood retinol

Tablc 2: Mean standard deviation and skew ness
of anthropometric indicators, monthly
household income and family size of the
subjects
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level after intervention along with improvement
of nutridonal staws. During the study, none of
the children showed any visible signs of
viamin-A deficiency, but biochemically 70% of
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the children were deficient (<20 pg/dl) at
baseline. After one-month supplementation
with biscuits having 6lg B-carotene each, serum
vitamin-A level in all age groups was raised by
6.96 pg/dl and nutritional status of the children
by weight-for-age Z-score and Weight-for-
height Z-score were improved over the bascline.
There was B6% improvement among vitamin-A
deficient children.

Benade'' observed that the incorporation of rec
palm oil (good source of vitamin-A) into snacks
and biscuits providing from 50 to 100 % RDA,
showed significant improvement in  plasma
retinol levels in 7-9 years old children after 30
days. We also found increment of blood retinol
level after vitamin-A supplementation in the
form of biscuits for 30 days. Incorporating red
Palm oil as baking fat proved to be a effective
way of producing a biscuit fortified with -
carotenc. This is ideally suited for addressing
vitamin-A deficiency in school aged children of
South Africa’.

Consumption of carotenoid containing food
may be as important as dietary intake of
preformed vitamin-A in protecting children and
other members of households from vitamin-A
deficiency. This is the important reason for
making biscuits for supplemendng vitamin-A
deficiency group. These biscuits were made by
using the natrally exisung richest source of
beta-carotene, red palm oil.

In our study, where socio-cconomic conditions
and other facilities are poor, 86% improvement
in blood retnol level was observed.
Ramakrisna™" observed in nwo separate studics
in India that vieamin-A supplementation does
not reduce common morbidicy in children with
mild to moderate vieamin-A deficiency in areas
where access to health carc and immunizaton
are good.

Moderate to severe vitamin-A  deficiency is
likely to impair normal physical growth but
milder stages of deficiency may not have this
cffect as seen in a study in rural South Asia’,
Our findings collaborate with this study.
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One of the challenges of mecting vitamin-A
deficiency is food-based approach, which has
been awempred in this study, This study
indicated that shorr-term interventon with
popular food item like biscuits, enriched with 3-
carotene are acceptable to the children of 2-5
VEATS Age froup.
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