94 Asia Pac J Clin Nutr 2007;16 (1):94-102

Original Article

Impact of vitamin A supplementation on health status
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The objective of this study was to determine the impact of Vitamin A supplementation on health status and ab-
senteeism of school children. A randomized double blind placebo controlled trial over a period of 13 months
was conducted in a rural area of Sri Lanka involving 613 school children attending Grades 1-5 (aged 5 to 13
years). Children were assigned to either 200,000 IU of Vitamin A (n=297) or placebo (n=316) once every 4
months. Socio-demographic data were obtained at baseline, and anthropometry and haemoglobin concentra-
tions were assessed at baseline and post intervention. Serum vitamin A concentrations were assayed by HPLC
in a subgroup of children (n=193) before administration of each dose. School absenteeism was recorded. The
two groups of children were similar at baseline in all variables. The subgroup of children was comparable to the
main study population. The prevalence of vitamin A deficiency (<20 pg/dL) in the subgroup of children was
8.2%. Changes in anthropometric indices and haemoglobin concentrations were similar in the two groups. The
major causes for absenteeism were non-health causes and supplemented children lost a fewer number of school
days due to illness than placebo children (p=0.053). Vitamin A concentrations improved with each dose and the
improvement was greater with better compliance. Vitamin A supplementation with 200,000 IU every 4 months
over 13 months improved vitamin A status and school attendance but not anthropometric status of these chil-
dren.
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Introduction mixed results in the case of child growth. There are reports

Health and physiological consequences attributable to
vitamin A deficiency (vitamin A deficiency disorders) are a
major public health problem in many developing countries
affecting up to 250 million children worldwide."” Supple-
mentation with a high dose of vitamin A is the most widely
used strategy to combat vitamin A deficiency disorders.?
Trials of vitamin A supplementation have consistently
shown a beneficial effect on childhood mortality, * but the
effect of vitamin A on morbidity and nutritional status is
unclear. In some studies, the incidence or prevalence of
infectious diseases such as diarrhoea, and respiratory infec-
tions were reduced with vitamin A supplementation.®”
Several studies have failed to show that vitamin A supple-
mentation reduces morbidity. '“'* In contrast, some studies
reported that vitamin A supplementation may have a harm-
ful effect particularly in well nourished children. Dibley et
al. found that vitamin A supplementation increased the
incidence of respiratory illness in preschool children."”
Similarly vitamin A supplementation trials have produced

indicating that vitamin A supplementation improves
growth'*"* but others have reported little or no discernable
offects, 10121617

Naluboal and Nestel attributed the conflicting results to
many confounding factors such as long term recall period,
differences in the age groups of children participating in the
studies, and underlying vitamin A and/or overall nutritional
status of the children which influence the response to vita-
min A supplementation and emphasise further evaluation of
vitamin A supplementation in different settings.'®
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Up to date most of the studies have been carried out
among preschool children or infants. The effect of vita-
min A supplementation on school children has not been
adequately investigated. Children need to attend school
regularly to take full advantage of opportunities provided
by the schools. Studies have shown that children lose a
considerable amount of school days as a consequence of
diseases, '**° which could have been prevented. A previ-
ous study of children of similar age in this area reported
that malaria is the main cause of school absenteeism. Ma-
laria chemoprophylaxis improved school attendance sig-
nificantly. The prevalence of protein energy malnutrition
was also high with 30% underweight, 15% wasted and
14% stunted. Over 60% of the children were anaemic but
the prevalence of geo-helminth infections was low
(ranged from 2% to 5.42%).*° The national vitamin A
survey conducted in 1995/1996 reported that 35 % of
children 6 to 71 months of age resident in the Moneragala
district had a vitamin A concentration <20 pg/ dL. * We
report the impact of vitamin A supplementation on health
status and absenteeism of school children attending two
schools in a rural area of Sri Lanka.

Materials and Methods

A randomised double blind placebo controlled trial of
vitamin A supplementation over a period of 13 months
commencing June 2001 was conducted among children
attending Grades 1-5 (age 5-13 years) at two schools in
the Kataragama area of the Moneragala District in south-
ern Sri Lanka. Being a rural area, paddy cultivation is the
primary occupation of the residents.

Enrolment of children

Children in Grades 1-5 of two schools were recruited into
the study. Children with a history of epilepsy, known hy-
persensitivity or diagnosed as having a chronic disease
such as cardiac or renal disorder were excluded from the
study. Written informed consent was obtained from the
parents/guardians of the children and class teachers before
enrolment. The trial was approved by the Ethical Review
Committee of the Faculty of Medicine, University of Co-
lombo, Sri Lanka. Permission to conduct the study was
obtained from the Zonal Education Director, Wellawaya
and the Provincial Health Authority, Uva province.

Baseline studies

Baseline studies were carried out during the 1% week of
June, 2001. Parents were instructed to be present at the
school on the day of the survey of the respective class. A
detailed socio-demographic profile of children and their
families were obtained from parents/guardians at enrol-
ment of children using an interviewer-administered ques-
tionnaire. A finger prick blood sample was obtained for
estimation of haemoglobin concentration using the
Hemocue method and blood smear examination for ma-
larial parasites. Blood smears were prepared following
WHO guidelines and malaria diagnosis was done on mi-
croscopy.”’ The heights and the weights of the children
were measured according to WHO guidelines.”

Intervention trial
Children in each class were randomly assigned to either

Vitamin A or placebo arms using computer generated
random numbers. A total of 659 children were included in
the study. Of them, 322 were assigned to the Vitamin A
arm while the rest were assigned to the placebo arm.

A labelled plastic container with five capsules of Vita-
min A or placebo (containing 400 gms of Lactose) de-
pending on the treatment arm was assigned for a child.
Each child was administered a capsule (200 000 IU of
Vitamin A or placebo) every 4 months. Drugs were ad-
ministered to the children by the investigators with the
assistance of class teachers. After the administration of
drugs, children were observed by the class teachers and
the investigators. If the child vomited the capsule within
one hour of intake the dose was repeated. Any symptoms
such as headache, abdominal pain etc. reported by the
children was recorded. The investigators visited the
schools for a week (5 consecutive school days) in order to
administer the dose to children who were absent on previ-
ous visits. The first dose was given in the 1% week of June
2001. The second and third doses were given in Novem-
ber 2001 and March 2002 respectively.

During the period of intervention the patients were in-
formed to send a letter of excuse indicating the reason for
being absent whenever the child was absent. Each day the
class teacher recorded the reason for being absent for each
child while marking the attendance register. Any illness
episode requiring a hospital visit was cross checked with
hospital records.

Post intervention studies

A post intervention survey was carried out 13 months
after supplementation during the last week of June 2002.
Heights and weights of the children were measured and
haemoglobin concentrations were assessed as in the base-
line survey.

Specimen collections and analysis of serum Vitamin A
Two ml venous blood were collected from a selected sub-
sample of children enrolled in one class of all grades i.e.,
classes 1A, 2A, 3A, 4A and 5A, before administering
each dose i.e., at baseline, before administering the ond
(4™ month) and 3™ (8" month) doses of vitamin A or pla-
cebo using disposable syringes under aseptic conditions.
Serum was separated and stored at -80°C until biochemi-
cal analysis. Serum vitamin A concentrations were as-
sayed by reversed-phase HPLC according to the method
of Bieri et al.” A total of 200uL of serum was added to
100 pL of a standard solution of retinyl acetate and 100
pL 95% ethanol, and serum vitamin A was extracted with
600 pL hexane. A 400uL portion of the hexane extract
was evaporated to dryness under a stream of nitrogen gas,
re-dissolved in 100 pL mobile phase, and an aliquot of 20
pL of the solution was injected into a Cg, reversed phase
150 mm x 4.6 mm HPLC column (Wartex®, UK). The
mobile phase (methanol:water - 95:5 volume) was deliv-
ered at a flow rate of 1 mL/min. Vitamin A (eluting time
4 min) was detected at 325 nm in a Beakman ultraviolet
detector. Serum vitamin A concentrations were calculated
from the standard curve after correction of percent loss
using the internal standard. Serum Vitamin A concentra-
tions were reported in pg/dL.
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Statistical analyses

Weight-for-age (WAZ), weight-for-height (WHZ) and
height-for-age (HAZ) were expressed in terms of Z-scores
as a deviation of the median of the growth reference
curves of the National Center for Health Statistics using
EPIINFO. All values flagged by the programme after re-
checking were not considered in the analysis. House types
were classified as “good” or “poor” based on the material
used for construction of walls and roof. Houses having
complete plastered walls and roofs with tiles/asbestos or
tin sheets were classified as “good” houses. The others
were considered as “poor” houses. Differences in out-
come variables between vitamin A and placebo groups
were compared by using independent sample t-tests and
ANOVA. Changes in the variables at different time points
during the trial were compared using the paired t-test.

Results

A total of 659 children comprising 322 children who re-
ceived vitamin A and 337 who received the placebo were
recruited into the study. Of the 659 children, 46 (7.0%)
did not complete the trial due to leaving school (n=42),
moving residence (n=2) and dropping out of school (n=2).
There was no significant difference in the drop out rates
between vitamin A (7.8%) and placebo (6.2%) groups
(p=0.440). Serum vitamin A concentrations were assayed
in a subgroup of children which included 193 children
(n=92 in vitamin A group and n=101 in placebo groups).
The sociodemographic profiles ofchildren who received
vitamin A and placebo in both the study population and

the subgroup of children whose vitamin A concentrations
were assayed were comparable (Table 1).

Effect of intervention

The haemoglobin concentrations in both vitamin A and
placebo groups improved during the trial (p=0.021 and
p=0.001 respectively) but the difference in improvement
was not statistically significant (Table 2). Weight-for-age
Z scores post intervention were better in both groups of
children as compared to baseline values but the difference
was significant only in children receiving vitamin A.
There were significant increases in weight-for-height and
decreases in height-for-age in both groups of children
post intervention as compared to baseline values. The
differences in the improvement of weight-for-height and
the decrease of height-for-age between the 2 groups of
children were not significant.

Causes for school absenteeism during the intervention
Table 3 gives the causes for school absenteeism during
the intervention. Non-health related reasons such as stay-
ing at home to help their parents with work in the fields
and at home, no food, heavy rain etc., were the main rea-
sons for absenteeism during the intervention. There were
no significant differences in absenteeism due to non-
health related reasons between children who received
vitamin A or placebo as expected. Cough and cold was
the commonest illness among the children. Children who
received vitamin A lost a fewer number of school days
due to cough and cold as compared to those of the

Table 1 Sociodemographic profile of study population and subgroup of children whose vitamin A concentrations were

assayed
Study population Subgroup of children
Variable Vitamin A Placebo Vitamin A Placebo
(n=297) (n=316) (n=92) (n=101)
Sex n % n % n % n %
Male 148 49.8 168 53.2 41 44.6 50 495
Female 149 50.2 148 46.8 51 554 51 50.5
Age at recruitment (years)
6-9 209 70.4 216 68.4 65 70.7 68 67.3
9.1-12 79 26.6 93 29.4 26 28.3 31 30.7
>12 9 3.0 7 2.2 1 1.1 2 2.0
Mother’s education
None 11 3.7 12 3.8 3 33 2 2.0
Grade 1-5 109 36.7 94 29.7 35 38.0 30 29.7
Grade 6-10 158 53.2 183 57.9 47 51.5 63 62.4
>Grade 10 19 6.4 27 8.5 7 7.6 6 5.9
Father’s education
None 12 4.0 9 2.8 12 4.0 9 2.8
Grade 1-5 131 44.1 132 41.8 131 441 132 41.8
Grade 6-10 141 47.5 161 50.9 141 47.5 161 50.8
>Grade 10 13 4.4 14 4.4 13 4.4 14 4.4
Monthly family income (SL Rs)
<1000 109 36.7 106 335 30 32.6 32 31.7
1000-3000 173 58.2 181 57.3 60 65.2 62 61.4
>3000 15 5.1 29 9.2 2 2.2 7 6.9
House type*
Good 65 21.9 76 249 16 17.4 20 19.8
Poor 232 78.1 240 75.9 76 82.6 81 80.2
Total 297 100.1 316 100.0 92 100.0 101 100.0

* Houses having complete plastered walls and roofs made of tiles/asbestos or tin sheets were classified as good houses. The rest were classi-
fied as poor houses.
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Table 2 Effect of intervention on haemoglobin concentration and anthropometric indices

Variable Vitamin A Placebo p-value
n mean SD n mean SD
Haemoglobin concentra-
tion (g/dL)*®
Baseline 193 12.1 1.5 216 11.9 1.4
Post intervention 193 124 1.1 216 12.6 .
Difference’ 193 0.3 1.6 216 0.4 1.7 0.480
p-value” 0.021 0.001
weight-for-height (z-
score) B
Baseline 172 -1.49 0.84 175 -1.44 0.78
Post intervention 172 -1.28 0.86 175 -1.27 0.83
Difference’ 172 0.21 0.39 175 0.17 0.38 0.407
p-value” <0.001 <0.001
Height-for-age (z-score)?
Baseline 221 -1.21 0.96 245 -1.13 1.13
Post intervention 221 -1.38 0.92 245 -1.31 1.10
Difference’ 221 -0.17 0.31 245 -0.18 0.3 0.437
p-value” <0.001 <0.001

*only children who had both baseline and post intervention blood samples were included
? only children who were not flagged by EPIINFO at both measurements were included
* p-value comparing vitamin A and placebo groups of children based on independent sample t-test

4

! Difference between post intervention and baseline values

Table3 Causes for school absenteeism during the
intervention

Absenteeism (days) of
children who received

Cause — p-value*

Vitamin A Placebo

(n=297) (n=316)
mean SD mean SD

Headache 0.2 0.5 0.3 0.7 0.066
Coughand 5o 56 67 65 0.053
cold
Stomach 07 15 08 16 0.844
ache
Other illness 1.6 33 1.6 3.8 0.764
Nonhealth o 155 201 144 0345
causes

All causes 29.5 18.6 295 17.9 0.994

* p-value based on independent samples t-test

p-value comparing baseline and post intervention measurements based on paired t-test

placebo group (5.8 vs 6.7 school days, respectively)
( p=0.053). There were no significant differences in the
average number of school days lost due to headache or
stomach ache between the two groups of children.

Serum vitamin A concentrations

Changes in serum vitamin A concentrations of the sub-
group of children during the 8-month period are given in
Table 4. At baseline, serum vitamin A concentrations
were higher in children who received placebo but the dif-
ference was not statistically significant. At four months,
children who received vitamin A had a significantly
higher serum vitamin A concentration as compared to
their baseline value in contrast to children of the placebo
group who had a lower concentration than their baseline
value. Similarly, at 8 months, children given vitamin A
had higher values than at baseline (p<0.001) or at 4
months (p=0.068) but the opposite was seen in placebo
children. The differences in vitamin A concentrations

Table 4 Serum vitamin A concentrations in subgroup of children during the study

Serum vitamin A concentration (pg/dL) of children who received

Time point — p-value*
Vitamin A Placebo
n mean SD n mean SD

Baseline 87 34.5 11.7 95 36.4 12.6 0.257
4™ month 38 389 16.2 99 34.4 13.7 0.044
Difference (4" month-baseline) 86 4.5 17.6 95 2.2 17.5 0.010
p-value' 0.018 0.218

8" month 92 423 17.0 100 33.4 13.6 <0.001
Difference (8" month-4"™ month) 88 3.6 18.2 99 0.9 18.1 0.095
p-value’ 0.068 0.699

Difference (8" month-baseline) 87 8.2 18.4 95 2.8 16.4 <0.001
p-value’ <0.001 0.118

* p-value based on independent sample t-test

! Comparison of vitamin A concentration between 4™ month and baseline using the paired t-test
¥ Comparison of vitamin A concentration between 8™ month and 4™ month using the paired t-test
* Comparison of vitamin A concentration between 8" month and baseline using the paired t-test
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between the 2 groups of children were significant at 4
months (p=0.044) and at 8 months (p<0.001) (Table 4).
There was no significant decline in vitamin A concentra-
tions in children who received placebo at the 8™ month as
compared to their baseline values.

Compliance to vitamin A supplementation

All children in the vitamin A arm of the trial received at
least one dose of vitamin A during the intervention.
Twenty five children (8.4%) received one dose, 75
(25.3%) received two doses and 197 (66.3%) children
received all three doses.

At 8 months, during measurement of vitamin A con-
centrations before administration of treatment, children
may have received 1 or 2 doses, and these 2 groups of
children were compared. There was no significant differ-
ence in baseline vitamin A concentrations between chil-
dren who received one and two doses. At the 8" month,
vitamin A concentrations of children who received two
doses were higher than that of the children who received
only one dose (p<0.001) and the difference between g™
month and baseline concentrations between the two
groups of children was significant (p<0.001). The increase
in vitamin A concentrations at 8 months as compared to
baseline values in children who received 2 doses was sig-
nificant. There was no significant difference between vi-
tamin A concentrations at 8 months and baseline in chil-
dren who received 1 capsule (Fig 1).

Discussion

This trial was carried out to determine the impact of vita-
min A supplementation on the health status and school
absenteeism of children 5-13 years of age in rural Sri
Lanka attending grades 1-5. Health status of the children
was assessed by anthropometry, haemoglobin concentra-
tions and health reasons for school absenteeism. Vitamin
A supplementation with 200,000 IU of retinol once in

four months over a period of eight months decreased
school absenteeism due to cough and cold over a 13
month period. Supplementation improved serum vitamin
A concentrations and sustained it for at least for 4 months.
As expected, serum vitamin A concentrations correlated
with compliance.

Though a significant improvement in the anthropomet-
ric indices was observed at the end of the study, irrespec-
tive of the treatment, the improvements in children receiv-
ing vitamin A were higher than those of placebo group,
but the differences were not statistically significant. Al-
though vitamin A is known to play a role in cell differen-
tiation and organ growth® and vitamin A deficiency has
been shown to impair growth in animal models,” ran-
domized intervention trials have yielded conflicting re-
sults. It has been hypothesized that vitamin A supplemen-
tation is unlikely to improve the growth of children who
are only mildly to moderately malnourished and it could
exert a positive effect only on growth of severely vitamin
A deficient children.”® West et al. also reported that the
growth impact of vitamin A is more evident among xe-
rophthalmic children than non-xerophthalmic children.”’
Improved weight gain'® and linear growth'> have been
reported in vitamin A supplemented children in popula-
tions that were, in general, in better health and better
nourished. These studies were carried out among young
children. There can be age specific effects of vitamin A
supplementation on growth.”® This population could be
classified as having mild vitamin A deficiency as the
prevalence of vitamin A deficiency was only 8.2% at
baseline (serum vitamin A concentrations less than 20 pg/
dL). This and the fact that children in this study being 5-
13 years of age may explain the reasons for the lack of
evidence of growth promotion in children supplemented
with vitamin A.

Vitamin A is known to play a role in improving hae-
moglobin status, but the biological mechanisms by which
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vitamin A influences haemoglobin status are not well
understood. Vitamin A is needed for erythropoiesis,” and
haemoglobin is not incorporated into red blood cells in a
normal way in persons with vitamin A deficiency.” Vi-
tamin A is reported to enhance iron absorption.’’”** Con-
trolled trials in Guatemala®™ and Indonesia'> ** have re-
ported that vitamin A supplementation increases haemo-
globin in preschool children. Walczyk et al. have reported
that vitamin A influences haemoglobin status only in sub-
jects with impaired vitamin A status.” In this study, hae-
moglobin concentrations of children of both groups im-
proved significantly at the end of the trial but there was
no significant difference between the improvements of

haemoglobin concentrations in the two groups of children.

The lack of a significant difference in the haemoglobin
concentration between the two groups of children, as re-
ported in other studies, may be due to age, nutritional
status, and prevalences of geo-helminth infection and
vitamin A deficiency differences.

The major cause for school absenteeism was non-health
related causes. In an earlier study in this population, the
major cause of school absenteeism was acquisition of
malaria. Non-health related causes were the next impor-
tant one followed by other diseases.”” With low transmis-
sion of malaria during the study period, non-health related
causes dominated reasons for school absenteeism. There
was no significant difference in school absenteeism due to
health and non-health related causes between children of
placebo and treatment groups. Most of the non-health
related causes were helping with household work and in
the fields, and inadequate facilities to attend school (un-
availability of clean uniform etc.)*’. The cause of absen-
teeism was assessed using the letters sent by the parents
to the class teachers. Even though it is likely that children
may attend school with a cough and cold, the very fact
that absenteeism was less may suggest a milder form of
the disease. Though the caretakers were made aware of
the importance of proper reporting of absenteeism, there
still may be some misclassification.

The effects of vitamin A supplementation on infections
are contradictory.'”® Together with expected variations
under different study settings such as age and sex differ-
ences, errors in definition of infections", data collection
on a limited number of symptoms / conditions '*'' and
long recall periods in some studies’>® have been attrib-
uted to conflicting results. In this study, the reason for
absenteeism was recorded on the very first day that the
child attended the school after being absent by the class
teacher using the letter of excuse sent by the parents.
Therefore, errors due to long recall periods are unlikely.
The type of the disease which absented the child was re-
ported as perceived by the parents. Health reasons for
absenteeism depends on the existing disease spectrum
prevalent in an area. Hence, vitamin A supplementation
would have been more beneficial had children experi-
enced more infections during the study period. Recent
community based studies have reported a decrease in the
incidence and duration of diseases by vitamin A supple-
mentation.’”

The Kataragama area of Sri Lanka is situated in the dry
zone of the country. The dry zone of the country is en-
demic for malaria with unstable transmission. Both

P.vivax and P.falciparum malaria are prevalent in the area.
In the past, malaria was highly endemic in the area.** Dur-
ing the study period, malaria transmission was low in the
area as in the rest of the country and only one and two
malaria cases were reported among children receiving
placebo and vitamin A respectively. If the incidence of
malaria was high, and if vitamin A did in fact have an
effect on morbidity, then the impact of vitamin A sup-
plementation on school absenteeism would have been
much greater.

The major cause for school absenteeism in this group
of children was non-health related causes such as helping
their parents in agricultural activities. In the past, in this
same population, the major cause for school absenteeism
was malaria.”® It is also possible that the growth promo-
tion action of vitamin A is an indirect one based on its
effect on morbidity. Thus the beneficial effects of vitamin
A on growth are likely to be more pronounced in areas
where infections are common.

Improvement in serum vitamin A concentrations is an
important outcome indicator in evaluation of vitamin A
intervention programmes.* It is clearly seen in this study
that serum vitamin A concentrations of children improve
with regular administration of vitamin A doses, the im-
provement being better with better compliance. During
the first eight months of follow up, children who received
two doses of vitamin A had a significantly higher serum
vitamin A concentration than those who received one
dose. The improvement in serum vitamin A concentra-
tions during the first four months was more marked than
in the later four months period. The decrease in the im-
provement of vitamin A concentrations in supplemented
children between the 4™ and the 8™ month may be due
decreased uptake as a result of replenishment of vitamin
A reserves. Serum vitamin A concentrations of children in
the placebo group were similar at successive measure-
ments and rules out any seasonal variations in vitamin A
concentrations in this population during the follow up
period.

The subgroup of children whose vitamin A concentra-
tions were assayed represented all age groups and was
socio-demographically comparable to the main study
population. Hence the results of the subgroup could be
generalized to the larger study group and the reduction in
morbidity could be attributed directly to improvement in
serum vitamin A concentrations. The relatively low
prevalence of vitamin A deficiency and infections in the
community and differences in the age groups studied may
explain the lack of evidence of the effects of vitamin A
supplementation reported in other studies. Nevertheless, a
clear improvement of vitamin A status was observed with
supplementation of these 5-13 year old school children.

Acknowledgements

This project is funded by UNDP/World Bank/WHO Special
Programme for Research Training in Tropical Diseases (Grant
ID 1072). Astron Ltd, Galle road, Ratmalana, Sri Lanka manu-
factured vitamin A capsules and placebo. Authors thank the staff
of the Malaria Research Unit, Department of Parasitology, Fac-
ulty of Medicine, University of Colombo, Sri Lanka for the
assistance given during data collection, and the staff of the De-
partments of Parasitology and Biochemistry of the Faculty of
Medical Sciences, University of Sri Jayewardenepura, Sri Lanka



100 Vitamin A supplementation among school children in Sri Lanka

for their assistance in analysing serum samples. The authors
acknowledge school principals and teachers for their coopera-
tion.

References

1. Sommer A, Davidson FR. Assessment and control of
vitamin A deficiency: The Annecy Accords. J Nutr 2002;
132: 2845S-2850S.

2. Bloem MW, Kiess L, Moench-Pfanner. Process indica-

tors for monitoring and evaluating vitamin A programmes.

J Nutr 2002; 132: 2934S-2939S.

3. Beaton GH, Martorell R, Aronson KJ, Edmonston B,
McCambe G, Ross AC, Harvey B. Effectiveness of vita-
min A supplementation in the control of young child mor-
tality in developing countries. Geneva: United Nations
Administrative Committee on Coordination/ Subcommit-
tee on Nutrition, 1993. (State of the Art Series Nutrition
Policy Discussion paper no. 13.)

4. Glaziou PP, Mackerras DEM. Vitamin A supplemenation
in infectious disease: a meata analysis. Br J Med 1993;
306:366-370.

5. Fawzi WW, Thomas CC, Herera MG, Mosteller F. Vita-
min A supplementation and child mortality: A meta
analysis. JAMA 1993; 269: 989-993.

6. Lie C, Ying C, En-Lin W, Brun T, Geissler C. Impact of
large dose of vitamin A supplementation on childhood di-
arrhoea, respiratory disease and growth. Eur. J.Clin.Nutr
1993; 47: 88-96.

7. Ghana VAST Study Team. Vitamin A supplementation in
northern Ghana: effects on clinic attendance, hospital
admissions, and child mortality. Lancet 1993; 342: 7-12.

8. Bhandari N, Bhan MK, Sazwal S. Impact of massive dose
of vitamin A to preschool children with acute diarrhoea
on subsequent respiratory and diarrhoeal morbidity. Br
Med J 1994; 309:1404-1407.

9. Barreto ML, Santos LMP, Assis AMO, Araujo MP,
Farenzena GG, Santos PA. Effect of vitamin A supple-
mentation on diarrthoea and acute lower-respiratory-tract
infections in young children in Brazil. Lancet 1994; 344:
228-231.

10. Rahamtullah L, Underwood BA, Thulasiraj RD, Milton
RC. Diarrhoea, respiratory infections and growth are not
affected by weekly low-dose vitamin A supplement: A

masked controlled field trial in children in Southern India.

Am J Clin Nutr 1991; 54: 568-577.

11.  Abdeljaher MH, Monto A, Tilden RL, Schork A, Tar-
wotjo 1. The impact of vitamin A supplementation on
morbidity: A randomized community intervention trail.
Am J Public Health 1991; 81: 1654-1656.

12.  Ramakrishnan U, Latham MC, Abel R, Frongillo Jr EA.
Vitamin A supplementation and morbidity among pre-
school children in South India. Am J Clin Nutr 1995; 61:
1295-1303.

13.  Dibley MJ, Sadjimin T, Kjolhede CL, Moulton LH. Vi-
tamin A supplementation fails to reduce incidence of
acute respiratory illness and diarrhoea in preschool age
Indonesian children. J Nutr 1996; 126: 434-442.

14.  West Jr KP, Djunaedi E, Pandji A, Tarwotjo I, Sommer A.

Vitamin A supplementation and growth: a randomized
community trial. Am J Clin Nutr 1988; 48:1257-1264.

15.  Muhilal, Permeisih D, Idjradinata YR, Muherdiyantining-
sih, Karyadi D. Vitamin A-fortified monosodium gluta-
mate and health, growth, and survival of children: a con-
trolled field trial. Am J Clin Nutr 1988; 48: 1271-1276.

16. Brown KH, Rajan MM, Chakraborth J, Aziz KMA. Fail-
ure of a large dose of vitamin A to enhance antibody re-

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

sponse to tetanus toxoid in children. Am J Clin Nutr 1980;
54: 890-895.

Fawzi WW, Herera MG, Willett WC, Nestel P, el amin A,
Mohamed KA. The effect of vitamin A supplementation
on the growth of preschool children in the Sudan. Am J
Public Health 1997; 87:1359-1362.

Nalubola R, Nestel P. The effect of vitamin A nutriture
on health: A review. Washington: International Life Sci-
ences Institute Press, 1999.

Nokes C, Bundy DAP. Compliance and absenteeism in
school children: implications for helminth control. Trans
R Soc Trop Med and Hyg 1993; 87: 148-152.

Fernando SD. The impact of malaria on the cognitive
performance and physical development of school children
in a malaria endemic area of Sri Lanka. PhD Thesis. Sri
Lanka: University of Colombo, 2001.

World Health Organization. Basic malaria microscopy.
Part 1; Learners Guide. Geneva: WHO, 1991.

World Heath Organization. Physical status: The use and
interpretation of anthropometry. Technical Report Series
no 746. Geneva: WHO, 1995.

Bieri JG, Tolliver TJ, Catignani GL. Simultaneous deter-
mination of alpha tocopherol and retinol in plasma and
red cell by high pressure liquid chromatography. Am J
Clin Nutr 1979; 32:2243-2249.

Zile MH, Bungr EC, DeLuca HF. On the physiological
basis of vitamin A stimulated growth. J Nutr 1979;
109:1419-1431.

Anzano MA, Lamb AJ, Olson JA. Growth, appetite, se-
quence of pathological signs and survival following the
induction of rapid, synchronous vitamin A deficiency in
the rat. J Nutr 1979; 29:171-192.

Rivera AJ, Hotz C, Gonzalez-Cossio T, Neufeld L, Gar-
cia-Guerra A. The effect of micronutrient deficiencies on
child growth: A review of results from community-based
supplementation trails. J Nutr 2003; 133: 4010S-4020S.
West Jr KP, LeClerq SC, Srestha SR, Wu LSF, Pradhan
EK, Khatry SK, Katz J, Adhikari R, Sommer A. Effects
of vitamin A on growth of vitamin A-deficient children:
field studies in Nepal. J Nutr 1997; 127:1957-1965.

Hadi H, Stoltzfus RJ, Dibley MJ, et al. Vitamin A sup-
plementation selectively improves the linear growth of
Indonesian preschool children: Result from a randomize
controlled trial. Am J Clin Nutr 2000; 71: 507-513.
Semba RD, Kumwenda N, Taha TE, Mtimavalye L,
Broadhead R, Garrett E, Miotti PG, Chiphangwi JD. Im-
pact of vitamin A supplementation on anaemia and
plasma erythropoietin concentrations in pregnant women:
a controlled clinical trial. Eur J] Haematol 2001; 66: 389-
39s.

Walczyk T, Davidson L, Rossander-Hulthen L, Halberg L,
Hurrell RF. No enhancing effect of vitamin A on iron ab-
sorption in humans. Am J Clin Nutr. 2003; 77: 144-149.
Layrisse M, Gracia-Casal M, Solano L, Arguello F, Lio-
vera D, Ramirez J, Leets I, Tropper E. The role of vitamin
A on inhibitors of nonheme iron absorption: Preliminary
results. J Nutr Biochem 1997; 8: 61-67.

Garcia-Casal M, Layrisse M, Solano L, Baron M, Ar-
guello F, Liovera D, Ramirez J, Leets I, Tropper E. Vi-
tamin A and beta-carotene can improve nonheme iron ab-
sorption from rice, wheat and corn by humans. J Nutr
1997; 128: 646-650.

Mejia LA, Cehw F. Hematological effect of supplement-
ing anemic children with vitamin A alone and in combi-
nation with iron. Am J Clin Nutr 1988; 48: 595-600.



STC Mahawithanage, KKNP Kannangara, R Wickremasinghe, UG Chandrika, ER Jansz, ND Karunaweera and AR Wickremasinghe

34.

35.

36.

37.

Semba RD, Mubhilal, West Jr KP, Winget M, Natadisastra
G, Scott A, Sommer A.Effect of vitamin A supplementa-
tion on hematological indicators of iron metabolism and
nutritional status in children. Nutr Res 1992; 12: 469-
478.Vijayaraghavan K, Radhaiah G Prakashan BS, Sarma
KVR, Reddy V. Effect of massive dose vitamin A on
morbidity and mortality in Indian children. Lancet 1990;
336:342-345.

Bloem MW, Wedel M, Egger RJ,Speek AJ, Schraijver J,
Saowakontha S, Schreurs WHP. Mild vitamin A defi-
ciency and risk of respiratory tract disease and diarrhea in
preschool children in northeastern Thailand. Am J Epi-
demiol 1990; 131:332-339.

Basu S, Sengupta B, Paladhi PK. Single megadose vita-
min A supplementation of Indian mothers and morbidity

in breastfed young infants. Postgrad Med J 2003; 79(933):

397-402.

Grubesic RB, Selwyn BJ. Vitamin A supplementation
and health outcomes for children in Nepal. J Nur Schol-
arsh 2003; 35: 15-20.

38.

39.

40.

41.

Haidar J, Tsegaye D, Mariam DH, Tibeb HN, Muroki NH.
Vitamin A supplementation on child morbidity. East Afr
Med J 2003; 80 191-194.

Gunawardena DM, Wickremasinghe AR, Muthuwatta L,
Weerasinghe S, Rajakaruna J, Senanayake T, Kotta PK,
Attanayake N, carter R, Mendis KN. Malaria risk factors
in an endemic region of Sri Lanka, and the impact and
cost implications of risk factor-based interventions. Am J
Trop Med Hyg 1998; 58: 533-542.

Wasantwisut E. Recommendation for monitoring and
evaluating vitamin a programs: outcome indicators. J
Nutr 2002; 132: 2940S-2942S.

Medical Research Institute. Vitamin A deficiency status
of children in Sri Lanka, 1995/1996: A survey report. Sri
Lanka: Ministry of Health and Indigenous Medicine,
1998.



102 Vitamin A supplementation among school children in Sri Lanka

Original Article

Impact of vitamin A supplementation on health status
and absenteeism of school children in Sri Lanka

Sanath Thushara Chamakara Mahawithanage BSc', Kannangara Koralalage Nalin
Priyadarshana Kannangara BS¢’, Renu Wickremasinghe php’, Udumalagala Gamage
Chandrika phD*, Errol R Jansz php*, Nadira Darshani Karunaweera PhD' and Ananda

Rajitha Wickremasinghe phD’

! Malaria Research Unit, Department of Parasitology, Faculty of Medicine, University of Colombo, Kynsey

Road, Colombo 8

2As.tron Limited, Galle Road, Ratmalana
Department of Para3|tology, Faculty of Medical Sciences, University of Sri Jayewardenepura, Nugegoda
Department of Biochemistry, Faculty of Medical Sciences, University of Sri Jayewardenepura, Nugegoda
> Department of Community and Family Medicine, Faculty of Medicine, University of Kelaniya, Sri Lanka

@A E AU AETITE B R R R R ik

/48
m%"'g

Mﬂ"‘ P LR AEY F A R LT AR RN E Bk o A
T e- BAE I3B T G ER X RIS H S 613 LATE R
T 15 EBFF (£# 5-13 ;'%4) o B-¥2F ARG AT R4 3 A 200,000 U
(n=297)&* % FA e (n=316) Fx B — = c 4L € A v FHIF AT ] 2 47 c
BOoMETHE L CRERAFT 24 % 4~ ($325F o &% HPLC A {73 #
8§ (n=193) & - A E S 2wl Fad F ARRE o kT RGO
A0 A WEF AT 2 AT RIEOR N c FHEHE I B RF ] REET
B o Rt 2 AL (R0 ug/dL)EFF E 82% B B E F ol R E
HEE S e R ER AR R HRhL R RFFARETE A AEL
Fl 5 AR TR et B e g 3 0 (p=0.053) 2 F ARREFF -
BAE S e o A MEARBEFRE G B 3R DEe AL
% A 200,000 TU s & a4 % A ¥ AR NE2 SR KR > R EilG &

o

~

=g

A

MAES 1 2 3 AR REERT Rk B4 0 M



