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Abstract: A study was conducted to find association between serum retinol level, blood haemoglobin level and
Body Mass Index (BMI) of rural adolescent children (aged 10-17 years) having or not having eye changes. The
study was carried out through a cross sectional survey on 906 adolescents from 803 households, sampled
consecutively from four purposively selected villages of Rupganj Upazila (sub-district) under Narayanganj
district, Bangladesh. An appropriate questiormaire was developed to obtain mformation on age, sex, height,
weight, housing condition, samtation and educational qualification of both the adolescents and their parents.
Among 906 adolescents (47% male and 53% female), 2.1% (19) had eye changes that are known to occur due
to Vitamin A deficiency (e.g., retinal, conjunctival and corneal changes). Eleven (57%) of them were male and
8 (42%) were female. Of the 19 adolescents who had eye changes, 9 (42%) had serum retinol level below the
cut-off value of 20 pg dL ™", 90% had BMI lower than 18.5 kg m ™ (i.e. suffering from chronic energy deficiency)
and 100% were anaemic (Hb level <115 g I.™"). These figures were 25, 66 and 72%, respectively, in adolescents
who had no eye changes. These data show strong association of malnutrition and anaemia with eye changes
in adolescents. The national vitamin A supplementation programme should be extended from under-6 year old

children to the adolescent population, who are yet another vulnerable group.
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INTRODUCTION

Adolescence is a period in life (10-19 years) when the
last spurt in growth occurs for an individual to attain the
near-adult height. This period is characterized by rapid
changes in body physiology, particularly in the endocrine
system that brings a child into the state called puberty.
The
developmmg countries has attracted world attention in the
past decade. This attention was, until recently, mostly
concentrated on 1issues such as sexually transmitted
disease, reproductive health, substance misuse and
violence. Limited work has been done on the nutrition of
adolescents 1n the third world. In Bangladesh adolescents
number some 31 million (23% of the estimated population
in 20011, 77% of whom live in rural areas. No naticnal
level intervention programme has even been undertaken
on this population group in Bangladesh. Vitamin A
deficiency is range of
consequences, from blinding xerophthalmia to apparent

health and nutrition issue of adolescents of

associated with a wide

compromises 1n growth, resistance to mfection and
survival,

Changes in the retina, conjunctiva and cornea
(eye changes) are known to be produced by vitamin A
deficiency. Night blindness is an early symptom of
vitamin A deficiency. Prolonged nutritional deficiency of
vitamin A results in xerophthalmia. Bitot's spots are an
early manifestation of this condition. A loss of goblet
cells in xerophthalmia alters the protective mucous layer
resulting in an overlying accumulation of Gram positive
bacilli and keratin debris on the paralimbal conjunctivat.
The World Health Organization (WHO) categorised the
ocular mamifestations of vitamimn A deficiency as XN mght
blindness, X1 A conjunctival xerosis, X1B Bitot's spot, X2
corneal xerosis, X3A corneal ulceration or keratomalacia
involving one third or less of the cornea, XS cormeal scar
and XF xerophthalmia fundus™.

The purpose of the present study was to find
correlation between serum retinol level and eye changes
in association with other factors like anaemia and general
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nutritional status. An effort was made to find these
correlations in adolescent patients having eye changes
due to chronic vitamin A deficiency and those having no

eye changes.

MATERIALS AND METHODS

For the study, a total of 1483 adolescents were
initially recruited from 803 households of four villages of
Rupganj Upazila under Narayangan] district, Bangladesh.
Anthropometric measurements and clinical examinations
were carried out on 906 adolescents from 597 households.
Of these blood was sampled from 165. The subjects were
aged 10-17 years.

Selection of study subjects: Apparently healthy
unmarried adolescents children living in the surveyed
households in the four purposively selected villages, of
Rupganj upazila which has an area of 248 km” and an
estimated population of 475,000 in 2001, This upazila was
chosen for the study because the population there was
acknowledged to be economically disadvantaged and it
has not previously had any sigmficant health and
nutrition interventions. From within this upazila, the two
most economically deprived umions (by criteria such as
landlessness, occupation of head of household, building
material of houses) were selected. From within each union
two villages were selected for the study.

Demographic and socio-economic information:
Households recruited for the study were visited with an
mutial mterview mvolving the mother or other adults in the
house. The following information was gathered on family
members: age, sex, marital status, level of education,
occupation M and relatonship to household head.
Socio-economic data included family monthly mcome,
housing,  water  supply, sanitation, household
possessions and transport vehicle ownership.

Anthropometry: Adolescents were weighed barefoot and
in light clothes. Measurements were taken using a battery
powered electronic digital scale (accurate to within 100 g).
The machine was checked for calibration after every 50
measurements using a known measuring weight of 5 kg.
Height was measured using a wooden scale, with
accuracy nearest to 1 cm.

Clinical examinations: A physician examined the
adolescents for features of nutritional deficiencies. The
following were specifically looked for: pallor, eye changes
of vitamin A deficiency, angular stomatitis, glossitis,
goiter and scabies.

Biochemical analysis: Vitamin A (retinol) was estimated
by High Performance Liquid Chromatography (HPLC).

Sample preparation: Blood samples (1 ml) of 165
adolescent children, 19 with eye changes and 146 with no
eve changes, were collected by anticubital venipuncture
and allowed to clot. The clotted blood was then
centrifuged for 10 mim at 12, 000 rpm. After centrifugation,
the serum was collected by a Pasteur pipette and taken
inte Eppendrof tubes. All samples were stored at -28°C
until analyzed.

Estimation of Vitamin A by HPLC: Vitamin A levels in
serum was estimated by slight modification of the method
of Bieri et a1,

Chromatographic condition: Methanol was prepared to
97% as the mobile phase for chromatography. The
solution was filtered using Millipore filter (porosity (.22)
and degassed prior to use. The flow rate of the pump was
1.5ml/mimn. The column effluent was momtored at 292 nm.
The attenuation (AT), peak threshold level (PT),
sensitivity and chart speed (CS) were 8, 100 and 0.01
AUFS (absorbance full length scale) and 0.5 em/min,
respectively.

Preparation of standard retinol solution and standard
curve: 10 mg retinol was dissolved in 100 ml ethanol. The
concentration of retinol in this solution was 100 pg ml™.
0.5 ml of thus solution was diluted to 100 ml with ethanol.
Now the concentration of retinol was 0.5 pg ml™". This
was used as the working standard retinol.

Extraction of vitamin A from serum: Two hundred pl
serum was taken into an eppendrof tube. Then 100 ul
internal standard and 100 pl ethanol were added. After
vigorous mixing 400 ul n-hexane was added. The mixture
was mixed well with a vortex for 45 sec and centrifuged at
12,000 rpm for 10 min. The orgamc layer was collected and
dried under nitrogen. The dried sample was dissolved
with 100 ul ethanol, ready for injection. Serum retinol level
of 20 pg dL™' was taken as the cut off value for
biochemical vitamin A deficiency .

Estimation of haemoglobin: Blood haemoglobin level was
estimated according to the methed of Cartwright™ using
a commercially available kit (Boehringer Mannheim,
Germany). Haemoglobin level <115 g L™ was diagnosed

as anaemial”.

Data analysis: Data was double entered into Epi-Info
version 6.04 and checked for accuracy using the validate
program.
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RESULTS

Prevalence of eye changes in adolescent children was
found to be 2.1% (19 out of 906). Of them 11 were male
and 8 were female. Among the 19 eye change children, 8
(42%) had low serum retinel level (<20 pg dI.™") and 11
(58%) had normal serum retinol level (>20 pg dL.™"). From
this study 1t was found that serum retinol level of eye
change patients was not always below the normal level.
However, only 17% of adolescents with no eye change
had low serum retinol level (Table 1).

All the eye change patients (100%) were anaemic
(Hb <115 g L.7™"), compared to only 72% of the adolescents
with no eye changes (Table 2). The eye change patients
thus appear to be more susceptible to anaemia.

All 8 (100%) adolescents with eye changes (who also
had low serum retinol level) were anaemic; on the other
hand, of the 25 adolescents who had low serum retinol
level, 18 but had no eye changes (72%) were anaemic
(Table 3). These results thus show a complex interplay
between eye change, serum retinol and anaemia.

More than two-thirds of the total adolescents
examined were thin, defined as BMI 5th centile of WHOM
recommended reference i.e., <18.5 kg m ™. Ninety percent
of adolescents with eye changes had BMI less than 18.5,
as against 66% with no eye changes (Table 4). Of
the 8 eye change patients who had low serum retinol level,
7 (88%) had low BMI value, as opposed to 56% who had
no eye changes (Table 5). The data suggested the
interrelationship between low serum retinol level, eye
change and nutritional status.

DISCUSSION

Little study has been done on eye changes mn
adolescent children in Bangladesh. The present study
focuses on the eye changes in adolescent children,
although only 19 cases were found among 901
adolescents examined.

The presence of eye changes due to vitamin A
deficiency in 2.1% (19 out of 901 adolescents) of this
population was swrprising as the national effort for
vitamin A supplementation 1s restricted to the under 6
children. Serum retinol deficiency has previously been
demonstrated™ in 56% of 388 female Bangladeshi
adolescent garments workers aged 12-19 years. The
prevalence of climical eye changes may mdicate
significant current vitamin A deficiency in the surveyed
population and, given the availability of an intervention,
further studies to identify the extent of the problem in
rural adolescents are urgently called for.

Table 1: Retinol level of eye change patients and the control individual
Adolescents with eye change  Adolescents with no eye change

Serum retinol

level (ug dL™")  Number Percent  Number Percent
<20 08 42 25 17
=20 11 58 121 83
Total 19 100 146 100
Table 2: Correlation between anaemia and eye change in adol escents
Adolescents Adolescents with Probability
Anaemia with eve change Percent no eve change Percent significance
Yes 19 100 105 71.9
No 0 V] 41 28.1 0.00
Total 19 100 146 100.0

Table3: Correlation between low serum retinol level, eye change and anaemia
in adolescents

Adolescents with no eye change

Retinol Retinol Probability
Anaemia (<20 pedi”")  Percent (=20 ug dL”")  Percent  significance
Yes 18 72 92 76
No 7 28 29 24 <0.05
Total 25 100 121 100
Adolescents with eye change
Yes 8 100 11 100
No 0 0 V] V] =0.001
Total 8 100 11 100
Table 4: Correlation between BMI and eye changes

Adolescent with Adolescent with Probability

BMI eye change Percent no eye change  Percent significance
>18.5 0z 10.5 300 33.8

<18.5 17 89.5 587 66.2 <0.03
Total 19 100.0 887 100

Table 5: BMI and serum refinol level in adolescents

Adolescents with eye changes

Retinol Retinol Probability
BMI (<20 g dL™") Percent  (>20 pug dL™') Percent significance
=18.5 01 12.50 01 9.10
<18.5 o7 87.50 10 90.90 <0.02
Total 08 100.00 11 100.00
Adolescents withno eye changes
>18.5 11 44.00 49 40.50
<18.5 14 56.00 72 49.50 <0.07
Total 25 100.00 121 100.00

Different studies showed a strong relationship
between vitamin A deficiency and anaemia. There 1s clear
evidence of an association between plasma serum levels
of vitamin A and the level of haemoglobin in children!"”'?
and in pregnant women!’. It is thought that this
assoclation 18 likely to be causal, as there 1s evidence for
an interaction between won and vitamin A metabolism.
Vitamin A deficiency has been associated with an
impaired ability to utilize endogenous iron stores!'*'".
Vitamin A deficient subjects have been found to be
unrespensive to dietary supplementation with iron™.

In this study, it was found that 100% of the eye
change adolescents were anaemic (hemoglobin level

<115 g L™") compared to 71.9% whe had no eye changes.
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But retinol level of all 19 eye change patients was not
below the cut-off level of 20 pg dI.7". Only eight (42.1%)
of them had low serum reticnal level (<20 pug dL™". It is
possible that they were severely deficient of vitamin A
sometime in the past and at that time the eye changes
Among 146
adolescents with no eye changes 25 have low serum

occurred which were not overcome.

retinol level and 18 of them were anaemic.
Sixty-seven percent of the total
examined were malnourished according to BMI. Nearly
90% of the adolescents with eye change were
malnourished compared with 66% who had no eye
changes. Malnutrition is one of the major problems in
Bangladesh and this is highly prevalent among
adolescents. This study thus showed that eye change
adolescents were much more affected than the
adolescents with no eye changes. Conversely,
adolescents suffering from malnutrition are likely to have
vitamin A deficiency as well, many having eye changes.
In this study it was found that 18 out of 19 eye
change patients had only 3 years or less of schooling. So

adolescents

lack of education could be a cause of eye changes. Tn our
country if mdividuals have proper knowledge, they have
the likelthood of meeting their daily nutritional
requirements from normal diet. For this purpose one has
to get proper education. Studies have indeed shown that
simple nutrition education mntervention in the parents can
dramatically reduce the prevalence of night blindness in
the children!'®!,

Finally it can be concluded that eye change
adolescents and also adolescents having no eye changes
are suffering from low serum retinol level, high rate of
malnutrition and anaemia. They are also lacking in
education. So intervention programs for control of eye
change i adolescent children should be taken
immmediately all over Bangladesh. Vitamm A deficiency,
like PEM, arises mostly due to poverty and ignorance. We
cannot remove poverty overmght but what we can do 1s
to see that carotene-rich vegetables are grown by every
household. To do this, the population at large, particularly
in the rural areas, should be given nutritional knowledge.
They should be given the understanding that their
children need to eat Saaks (leafy vegetables) which are
rich in vitamin A, otherwise they could go first night
blindness and then totally blind.
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