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Abstract 

Anaemia due to iron deficiency is the commonest haematological problem 
found in Sri Lankan pregnant women and pre-schoot children. The reported 
prevalence rates amongst pregnant andlactating women ranged from 60-80%. 
The present study revealed that 3% of pregnant women had satisfactory iron 
stores and 57% had virtually no iron stores. Routine iron supplementation is 
justified not only to correct the anaemia but also to build up the maternal iron 
stores. In a longitudinal study of 100 pregnant women a very high prevalence 
was observed in spite of the fact that the population studied was on iron 
supplementation. A very poor compliance on iron therapy was seen. The 
incidence of low birth weight observed was 32%, quite similar to that has been 
reported previously for Sri Lanka. Therefore, further longitudinal studies have 
been designed to find out the efficacy of the present supplementary 
programme. In Galle District 54.5% of the preschool children were found 
clearly anaemic and another 20% had evidence of iron depletion. As the dietary 
intake of iron was marginal, the weaning foods that are in practice were tested 
for iron availability. Iron absorption/availability studies by in-vivo (extrinsic tag 
method) and in-vitro (using radioiron 59Fe tracer) methods have shown a very 
poor (less than 5%) availability in many of the commonly used weaning foods. 
A statistically significant decrease in iron availability was seen with increase in 
amount of polyphenols mainly in some of the preparations made with green 
leaves. Addition of ascorbic acid rich food items showed en increase in iron 
availability (by 2-6 times). Dietary zinc intake of 46 children (2-5 yrs) was 
found 2-4 mg/1000 kcal, relating to total energy intake. Mean plasma zinc 
concentration of these children was 13.8±0.8 pmol/L. Therefore further 
studies on the improvement of zinc and iron availability in weaning foods have 
been designed to be done in future. 

1. INTRODUCTION 

Anaemia due to iron deficiency Is tne commonest haematological problem found in 
Sri Lankan pregnant women and pre-school children. Postpartum haemorrhage with 
anaemia and sepsis are the most common causes of maternal deaths, and the high level 
of (30%) newborns of low birth weight is related to maternal morbidity and malnutrition 
including anaemia. The reported prevalence rates amongst pregnant and lactating women 
ranged from 60-80%. Hence, iron supplements are routinely given to all pregnant women 
in Sri Lanka. This practice however is controversial. 

2. INVESTIGATIONS 

In a study that was carried out in 431 pregnant women attending the University 
antenatal clinic (ANC) over a period of two months, to assess the exact iron status, 69% 
of mothers were detected to have iron deficiency with serum ferritin (SF) less than 12 
ng/mL and this was significantly higher than the 56% diagnosed to be anaemic with 
haemoglobin (Hb) less than 11 g/dL (Fig. 1). Fifty seven percent had virtual exhaustion of 
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iron stores with SF less than 10 ng/mL while only 7.3% had a Hb less than 8g/d l . 
Although 10.3% had a good Hb of more than 13g/dL the proportion wi th adequate SF of 
more than 60 ng/mL was significantly lower being only 3%. The correlation was poor 
between Hb and SF r = 0.0146 (P>0.05). The correlation was also poor between 
haematocnt and SF r2 = 0.0046 (P>0.05). Increasing parity was associated with a 
decrease in the mean SF. However, analysis of variance did not show a significant 
difference between the means probably because the study sample was small. 

Since only 3% of pregnant women had satisfactory iron stores and 57% had vi tually 
no iron stores, routine iron supplementation is justified not only to correct the anaemia but 
also to build up the maternal iron stores. 

After having established the need of prophylaxis a preliminary study (longitudinal) 
was carried out by selecting 100 pregnant women of 1st and early 2nd trimesters, 
attending the ANC to assess the effect of iron supplementation. After assessing the initial 
iron status at the time of booking at ANC, they were followed during the course of 
pregnancy and the iron status before delivery was also assessed again. Data on 
compliance on iron therapy, and outcome of pregnancy were also recorded. It was found 
out that iron deficiency anaemia is highly prevalent in spite of the fact that the population 
studied was attending antenatal clinics and getting prophylactic iron therapy. This could 
be due to the poor compliance on iron therapy that was indicated in the study. The 
incidence of low birth weight recorded in this sample was 32%. quite similar to that has 
been reported previously for Sri Lanka. Hence, further longitudinal studies have been 
designed to assess the efficacy of correcting the deficiency status by the present practice. 
Due to the fact that more pregnant women of lower socio-economic status usually attend 
the antenatal clinics, and that a severe deficiency has been observed only in this 
population, a double blind control study has been planned to be conducted by taking 
samples from the field (semi urban ai-.d u^ban) as well. 

Three significant random samples of pregnant women with less than 20 weeks of 
gestation, will be selected from clinic, urban and semi urban populations for the study. 
After assessing the initial iron status the subjects will be kept on a strict regimen of 
treatment and implemented the assessment of iron status after 2 intervals of time (at 28 
weeks and 36 weeks). 

Of the pre-school children 400 of (9 months to 5yrs) it was found 74.5% had SF 
levels below 10 ng/mL. Substantial proportions of subjects showed reduced transferrin 
saturation and serum iron levels ( 6 1 % and 60% respectively). The total iron intake of 
these children was marginal (58% less than 14 mg/day) and the cereals provided a 
substantial quantity of i rc i to the diet of 70% of the children. The data on dietary and 
haematological assessment revealed no relationship between level of dietary iron intake 
and any one of the measured parameters of iron status. However, this investigation shows 
that iron depletion and anaemia are extensive problems among the child population. 

Therefore it was felt to be necessary to determine the bioavailability of iron in the 
weaning foods as well as in other commonly used food items. Iron absorption (by an 
extrinsic tag method) was measured in some of the weaning foods and an in vitro method 
using 5 9Fe as a tracer was employed to determine the available iron content in many of the 
commonly used foods. It was apparent that the iron availability of most of the analysed 
home made weaning foods is very poor. Furthpr the use of brown rice (which is the staple) 
seem to decrease the iron availability to a great extent. There was also a marked decrease 
in the available iron content the more bran was present in the rice. 

The effect of nee with two different phytate contents on iron absorption from a 
weaning preparation (leaf gruel) was clearly seen in an in vitro study. There was a three
fold difference in absorption of iron between the gruels served with polished and 
unpolished brown rice. The difference was found to be statistically significant t = 5.3 
(p<0.0002). 
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It was found in in vitro analysis that there was a statistically significant (p<0.01) 
decrease in iron availability with increase in arr ount of polyphenols (tannic acid) that were 
present mainly in some of the green leaves. It has also been possible to increase the iron 
-availability (by 2-6 times) with addition of ascorbic acid (25. 50 and 100 mg to each 
meal). The information on this counteractive or neutralizing effect of ascorbic acid on the 
inhibition of iron absorption by tannins will be made use of in the planning and preparation 
of suitable weaning foods for the Sri Lankan children. 

Some modified weaning preparations (in order to reduce the intake of phytates and 
tannins and increase the intake of ascorbic acid) have now been proposed and. they will 
be tested for the iron absorption by few a in vivo studies with humans before the 
recommendations are made to the public. 

3. ASSESSMENT OF ZINC STATUS OF THE PRESCHOOL CHILDREN 

In assessing the dietary zinc intake, a survey was conducted among 46 children of 
2-5 yrs of age randomly selected from few villages around Galle. and aliquots of the 
amounts of foods actually eaten per day from the family pot were collected. Aliquots of 
snacks and drinks taken between the meals were also added in to the daily food 
composite. 

The food samples were mixed, freeze dried homogenized and stored for analysis. 
Aliquots of these samples were digested in kjeldahl flasks and the zinc contents were 
measured by atomic absorption spectrophotometry. According to data on zinc intakes 
these children had about 4mg zinc per day. There could also be a day to day variation of 
the zinc intake which has not been studied. 

The zinc contents of the diets ranged from 0.8-7.1 mg/100 kcal and the average zinc 
intake of the children was 2-4 mg/1000 kcal relating to the total energy intake. According 
to the recommendations of NAS (1974) intake of zinc in these children is marginal, and 
as such it was felt necessary to assess the serum levels of zinc as well. The mean plasma 
zinc concentration found was 13.8.+.0.8 j/mol/L. The low zinc levels in these children may 
be a limiting factor in the ability to grow especially in the "catchup growth" during 
convalescence. It has also been reported that the zinc supply from the diet gets affected 
by the high phytic acid. As the commonly used weaning foods have been found to contain 
high amounts of phytate. the need to study the zinc availability in these weaning food has 
been identified. Studies to measure zinc absorption have therefore been planned to be 
conducted. 

Three papers have so far been published on work under this contract (1-31. 
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FIG. 1 . Haemoglobin (g/dL)and serum ferritin (ng/mL) 
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