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Abstract

Background: Vitamin A deficiency (VAD) and diarrhoea are still important contributors to childhood deaths in Africa, and
vitamin A deficient children atre at increased risk as well as severity of diarrhoea.

Objectives:To determine the prevalence of VAD and identify the associated factors among children with diarrhoea.
Methods: The study was a hospital-based cross-sectional descriptive study. Consecutive children with diarrhoea were recruit-
ed, provided they met the inclusion criteria. Serum retinol levels were determined by high performance liquid chromatography
(HPLC) in one hundred and seventy under-five children who presented with diarrhoea at the Wesley Guild Hospital, Ilesa,
Nigeria.

Results: The serum retinol levels of the children ranged from 0.29 — 2.35 umol/L with a mean = SD of 1.07 £ 0.42 umol/L.
Twenty seven (15.9%) were vitamin A deficient with three (1.8%) of these having severe VAD. Wasting was significantly associ-
ated with a higher prevalence of VAD [p = 0.023, OR (95% CI) = 3.08 (1.21 - 7.79)]. A significantly greater proportion of the
subjects who had VAD were hospitalized, compared with the non-deficient ones [p = 0.001, OR (95% CI) = 4.40 (1.82 - 10.606)].
The only subject who died was vitamin A deficient.

Conclusion: Wasting and hospitalization are factors that may indicate the presence of VAD in a child with diarrhoea. Vitamin
A supplements should therefore be given, as part of the treatment for diarrhoea, to children who have wasting, especially when
they require hospitalization.
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outcome. In fact, vitamin A-deficient children have been
found to be at increased risk and severity of diarrhoeal
disease.*’

Vitamin A plays an important role in the maintenance of
epithelial linings and is therefore essential for the regen-
eration of damaged mucosal epithelial cells in the body.*”’
As a result of damage to the intestinal epithelial tissues,
diarrhoea increases the body’s requirements for vitamin
A, thereby exerting a drain on the body reserve of the vi-
tamin.*® Worse still, absorption of the vitamin is reduced
and its loss increased during diarrhoea.® !

Most studies on vitamin A focus on the deficiencies of
the vitamin in the general population of children, while
studies specific to children with diarrhoeal diseases are
uncommon, particularly in developing counttries.
Periodic vitamin A supplementation has been found to
reduce the severity of diarrhoeal episodes as well as the
overall under-five mortality rate.!""> However, vitaminA
supplementation as treatment for diarrhoea has been
found to be useful only for children who are vitamin A
deficient."*> Identification of such children is usually
difficult in clinical settings in most developing countries
where vitamin A assay is not easily accessible and cannot
be readily done on demand. This may undermine the use-
fulness of the intervention, as failure to identify deficient
children may result in depriving them of the life-saving
treatment.

Identification of factors that indicate VAD among chil-
dren with diarrhoea may thus help to combat this problem
such that high-risk children are made to receive vitamin
A supplements as part of their treatment for diarrhoea.
This would help to improve their treatment outcome and
overall chances of survival. This study was therefore car-
ried out to determine the prevalence of VAD and identify
the associated factors among children with diarrhoea.

Methods

The study was a hospital-based cross-sectional descrip-
tive study. Children aged between six months and five
years, who presented with diarrhoea, were recruited at
the under-five welfare clinic and the chilldren’s emergen-
cy ward of the Wesley Guild Hospital, Ilesa. The Hospital
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is one of the units of the Obafemi Awolowo University
Teaching Hospitals Complex (OAUTHC), Ile-Ife, Osun
State, Nigeria. Diarrhoea was defined as passage of three
or more episodes of loose or watery stools in the preced-
ing 24 hours. Consecutive children with diarrhoea were
recruited, provided they met the inclusion criteria. Ethical
clearance for the study was obtained from the Ethics and
Research Committee of the OAUTHC, Ile-Ife, Nigeria.
A total of 170 children with diarrhoea were studied. Chil-
dren who had received vitamin A supplements within the
previous four weeks, as well as those who had clinical
conditions such as measles, pneumonia, sepsis that could
influence vitamin A levels were excluded from the study.
Informed consent was obtained from the patent/guard-
ian before recruiting each child.

Details of the diarrhoeal illness, socio-economic back-
ground, breastfeeding history, immunization history,
axillary temperature and anthropometric measurements,
were obtained for each child. The children were also ex-
amined for signs of dehydration as well as for eye signs
of vitamin A deficiency, including Bitot’s spots, conjuc-
tival and/or corneal xerosis, corneal clouding and corneal
ulcers/scars. When present, the degree of dehydration
was classified as mild, moderate or severe according to

‘the guide to clinical assessment of dehydration’.'®

Eye
examination was done with the aid of a pen torch to pro-
vide illumination, while the eyelids were gently separated.
The nutritional status of each child was derived from his/
her anthropometric measurements using the WHO child
growth standards in form of z-scores.'” The children were
classified into those from high and low social class based
on the occupation and highest educational attainments
of the parents."” They were also classified into those who
required hospital admission for treatment and those man-
aged as out-patients. For those hospitalized, the outcome
was documented as survived or died.

Blood samples were collected by venepuncture before the
commencement of treatment. The blood samples were
allowed to clot, after which centrifugation was done at
3000 revolutions per minute for 10 minutes in order to
separate the serum. Serum retinol levels were determined
by reversed-phase high performance liquid chromatogra-
phy (HPLC), using retinyl acetate as internal standard. An
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Agilent 1100 series® HPLC machine (Agilent Technol-
ogies, Palm Alto, US.A)) fitted with a quaternary pump
and a diode array UV detector (IDAD) was used for the
analysis. Serum electrolytes, urea and creatinine, as well as
other necessary investigations were also carried out for
children who required hospital admission. Electrolyte de-
rangements were noted and corrected when present.
VAD was defined as serum retinol level less than 20.0 ng/
dl (0.70 umol/L), while severe VAD was defined as a val-
ue less than 10.0 ug/dl (0.35 umol/L). Data was analyzed
using the statistical programme for social sciences (SPSS)
version 17.0. Means and proportions were compared us-
ing the independent samples t-test (t) and the Pearson
chi-square test (x2), respectively. Logistic regression anal-
ysis (B) was done to determine factors independently as-
sociated with VAD. Probability values (p) less than 0.05
and 95% confidence intervals excluding unity were ac-
cepted as statistically significant.

Results

Of the 170 children studied, 91 (53.5%) were males, while
79 (46.5%) were females. Their ages ranged between 6
and 59 months with a mean of 16.6 = 10.0 months. One
hundred and forty six (85.9%) children were aged 24
months and below, while 24 (14.1%) were older than 24
months. Twenty five (14.7%) belonged to the high social
class, while the remaining 145 (85.3%) were from low so-
cial class.

The duration of diarrhoea ranged from 1 to 21 days with
a mean of 3.6 * 3.4 days. The duration was =7 days in
160 (94.1%), 8-13 days in five (2.9%) and =14 days in
another 5 (2.9%) of the children. The number of epi-
sodes of watery stool per day ranged from 3 to 15 with a
mean of 4.6 £ 1.9. One hundred and thirty five (79.4%)
children had 3-5 episodes per day, 27 (15.9%) had 6-9
episodes and 8 (4.7%) had =10 episodes per day. Stool
was bloody in eleven (6.5%) children. A history of fever
was present in 117 (68.8%), while 55 (32.4%) were febrile.
One hundred and four (61.2%) of the children had one
or more episodes of vomiting, while reduction in urinary
output was reported in nine (5.3%) children. One hun-
dred and twenty one (71.2%) children had no evidence of
dehydration while 29 (17.1%) had mild, 16 (9.4%) moder-
ate, and 4 (2.4%) severe dehydration.

Immunization status was appropriate for age in 142
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(83.5%) of the children, while 26 (15.3%) had incomplete
immunization and two (1.2%) were not immunized at all.
Ninety nine (58.2%) children were still breastfeeding,
while the remaining 71 (41.8%) had been weaned. Twen-
ty five (14.7%) children were underweight, 31 (18.2%)
stunted and 29 (17.1%) had wasting. No eye signs of
VAD were identified in any of the children during eye
examination. Thirty four (20.0%) of the children required
hospital admission either because of severe dehydration
or for other reasons such as persistent vomiting, febrile
convulsion or prostration. Seventeen (50.0%) of the 34
children who were hospitalized had electrolyte derange-
ments.

The serum retinol levels of the children ranged from
0.29 — 2.35 umol/L with a mean + SD of 1.07 £ 0.42
umol/L. Twenty seven (15.9%) children were vitamin A
deficient with three (1.8%) of these having severe VAD.
There was no significant correlation between age and se-
rum retinol levels (r = 0.06, p = 0.422). Table I shows the
relationships between various characteristics and VAD.
Sex did not significantly influence the VAD status (y2 =
1.07, p = 0.302). Similarly, the prevalence of VAD did not
show statistically significant variation with age-group (p =
0.375) or social class (p = 0.375).

As shown in Table I, the prevalence of VAD had no sig-
nificant relationship with immunization status (y2 = 0.92;
p = 0.633), stool frequency (x2 = 2.92; p = 0.232), per-
sistent diarrhoea (y2 = 1.82; p = 0.402), dysentery (p =
0.687), presence of fever (y2 = 2.40; p = 0.122), or the
presence of dehydration (y2 = 1.06, p = 0.304). Further-
more, the severity of dehydration did not significantly in-
fluence the prevalence of VAD (y2 = 2.78, p = 0.249).
Among the 146 children aged 24 months and below, the
prevalence of VAD did not differ significantly between
those who were still breastfeeding, in addition to taking
family diet, and those who had stopped breastfeeding
(x2= 1.93, p = 0.165). Wasting was significantly associ-
ated with a higher prevalence of VAD [OR (95% CI) =
3.08 (1.21 - 7.79); p = 0.023], whereas, underweight status
(x2 = 1.45; p = 0.229) and stunting (p = 0.788) were not.
A significantly greater proportion of the subjects who
had VAD were hospitalized, compared with the non-de-
ficient ones [OR (95% CI) = 4.40 (1.82 - 10.66); 2 =
11.99, p = 0.001]. Among the 34 subjects that were hospi-
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talized, the prevalence of dyselectrolytaemias was not sig-  On logistic regression analysis, hospitalization had signif-
nificantly different between the vitamin A deficient and icant independent association with VAD [OR (95% CI)
the non-deficient ones (x2 = 2.06, p = 0.151). The only = 0.28 (0.11 — 0.71); p = 0.008], whereas wasting did not
subject who died was vitamin A deficient. (p = 0.181).

Table 1: Relationships between various characteristics and vitamin A deficiency.

Characteristic Vitamin A status Statistical significance (p)
VAD n (%) Normal n (%)
Sex
Male 12 (13.2) 79 (86.8) x> = 1.07, p = 0.302
Female 15 (19.0) 64 (81.0)
Age-group
=24 months 25 (17.1) ;;1(9@1327)9) *p = 0.375
>24 months 2 (8.3)
Social class
High 2 (8.0) 23 (92.0) *p = 0.375
Low 25 (20.0) 120 (82.8)
Stool frequency
3-5 episodes/day 22 (16.3) 113 (83.7)
6-9 episodes/day 5 (18.5) 22 (81.5) X2 =2.92,p=0.232
=10 episodes/day 0 (0.0) 8 (100.0)
Duration of diarrhoea
1-7 days 24 (15.0) 136 (85.0)
8-14 days 2 (40.0) 3 (60.0) x2 = 1.82, p = 0.402
=14 days 1 (20.0) 4 (80.0)
Type of diarrhoea
Dysentery 2 (18.2) 9 (81.8) *p = 0.687
Non-bloody diarthoea 25 (15.7) 134 (84.3)
Degree of dehydration
Mild dehydration 4 (13.8) 25 (86.2)
Moderate dehydration 4 (25.0) 12 (75.0) x2 = 2.78, p = 0.249
Severe dehydration 2 (50.0) 2 (50.0)
Presence of fever
Yes 22 (18.8) 95 (81.2) x2 = 2.40, p = 0.122
No 5(9.4) 48 (90.0)
Breastfeeding status
Still breastfeeding 14 (14.1) 85 (85.9) x2 =1.93,p = 0.165
No longer breastfeeding 11 (23.4) 36 (76.6)
Immunization status
Appropriate for age 22 (15.5) 120 (84.5)
Incomplete 5(19.2) 21 (80.8) x2 = 0.92, p = 0.633
None 0 (0.0) 2 (100.0)
Underweight
Yes 6 (24.0) 19 (76.0) x2 = 1.45,p = 0.229
No 21 (14.5) 124 (85.5)
Stunting
Yes 4 (12.9) 27 (87.1) *p = 0.788
No 23 (16.5) 116 (83.5)
Wasting
Yes 9 (31.0) 20 (69.0) *p = 0.023
No 18 (12.8) 123 (87.2)
Hospitalization
Yes 12 (35.3) 22 (64.7) x2 = 11.99, p = 0.001
No 15 (11.0) 121 (89.0)
Dyselectrolytaemia
Yes 8 (47.1) 9 (52.9) x2 = 2.06, p = 0.151
No 4 (23.5) 13 (76.5)

*Fishet’s exact test applied.
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Discussion

The prevalence of VAD observed among children with
diarrhoea in this study, being greater than 15 percent, can
be said to be of public health significance.'” Thus, the
importance of identifying those at risk among children
with diarrhoea, and giving them vitamin A supplements,
cannot be over-emphasized.

Despite the presence of VAD and even severe VAD in
some of the children in the study, eye signs of VAD were
not observed in any of them. Children with severe VAD,
in particular, might have been expected to have eye signs.
The eye changes, if any, may however be subtle, and thus
difficult to observe. The subtle eye changes that occur in
the early stages of xerophthalmia may sometimes be vis-
ible only through slit-lamp examination.* It is important
to realize that many children who are vitamin A deficient
will not have eye signs, and many of them may actually
have completely normal eyes and vision.*" Hence, the ab-
sence of eye signs of VAD does not exclude the deficien-
cy of the vitamin.

Increased losses and reduced absorption of vitamin A
have been reported to occur duting diarrhoea.”™"” Wors-
ening of this state may be expected as the duration of
diarrhoea lengthens. This expectation was however not
substantiated by the present study, as there was no sig-
nificant relationship between the duration of diarrhoea
and serum retinol levels. Differences in the magnitude of
vitamin A stores may result in variations in the period
of appearance of low serum retinol levels in individual
children. Thus, some children with adequate stores may
maintain normal serum levels even after significant diar-
rhoeal losses of the vitamin.

The presence of VAD was significantly associated with
hospitalization among the children studied. This finding
may indirectly imply a greater severity of diarrhoea in the
vitamin A deficient subjects. The fact that the mortality
recorded involved a vitamin A deficient child is also wot-
thy of note. Hence, intensifying efforts that are target-
ed at the reduction of VAD in developing countries may
help in reducing the morbidity and mortality associated
with childhood diarrhoea.

Children who were underweight, and those who had
stunting or wasting, did not have a higher prevalence
of VAD than their normal counterparts in the present
study. Although, undernutrition is a known risk factor for
VAD,**** some children with protein energy malnutrition
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(PEM) may be spared if they consume adequate quanti-
ties of vitamin A-rich food items.”

The World Health Organization had previously recom-
mended vitamin A supplementation for severely under-
nourished children suffering from diarrhoea.® Routine vi-
tamin A supplementation is however not recommended
in the absence of eye signs of VAD, when malnutrition
is not severe. Wasting was significantly associated with
VAD in the present study. This suggests that the mere
presence of wasting in a child with diarrhoea is enough to
indicate a high risk of VAD. Affected children will there-
fore benefit from vitamin A supplementation.

In conclusion, this study shows that wasting and hospital-
ization are factors that may indicate the presence of VAD
in a child with diarrhoea. Thus, it is being recommended
that vitamin A supplements be routinely given as part of
the treatment for diarrhoea to children who have wasting,
especially when they require hospitalization.

Limitation(s) of the study

Slit-l]amp examination of the eyes was not done. This
might have detected subtle abnormal eye changes in ap-
parently normal eyes.

This work should be attributed to: Department of Paedi-
atrics, Obafemi Awolowo University Teaching Hospitals
Complex, Ile-Ife, Nigeria.
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