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Abstract:

Background: Diarrhea is a worldwide problem and rotavirus is the commonest viral etiologic agent. In Nigeria,
diarrhea causes more than 315,000 deaths of preschool-age children annually. In Ebonyi State, it is among the
leading causes of pediatric emergency visits and one of the major causes of infant morbidity and mortality. This study
was aimed at determining the prevalence and associated risk factors of acute gastroenteritis due to rotavirus infection
among under-five children in Abakaliki, Ebonyi state.

Methodology: This was a cross-sectional study of 275 children under 5 years of age hospitalized for acute watery
diarrhea, who were consecutively recruited into the study. Stool samples were collected from each child for rotavirus
antigen detection using an enzyme-linked immunosorbent assay (ELISA). Socio-demographic information of each
child and selected risk factors were collected using structured questionnaire. Data analysis was done on SPSS software
version 20.0, and association of demographic characteristics and risk factors with rotavirus diarrhoea was measured
using Chi-square test, odds ratio (and 95% confidence interval). Significant value was set at p < 0.05.

Results: The prevalence of rotavirus diarrhea among children under 5 years of age in this study was 26.5% (73/275).
Aside from educational level of the mothers, there was no significant association between any of the socio-
demographic characteristics and prevalence of rotavirus diarrhoea (p>0.05). Although the prevalence of diarrhoea in
the children was lower with the use of maize gruel (pap) as weaning feed (26.3%, 71/270) compared to the use of
other complementary feeding such as ‘Cerelac’ and ‘NAN’ (40%, 2/5), this association did not reach a significant level
(OR=0.5352, 95% CI=0.0875-0.3270, p=0.6110), probably due to the small number of children weaned using other
complementary feeds.

Conclusion: The relatively high prevalence of rotavirus diarrhea in children under 5 years of age in this study is an
indication of the need for the parents/guardians of these children to improve child feeding hygiene.
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Résumeé:

Contexte: La diarrhée est un probléme mondial et le rotavirus est I'agent étiologique viral le plus courant. Au Nigeria,
la diarrhée provoque chaque année plus de 315 000 déces d'enfants d'adge préscolaire. Dans I'Etat d'Ebonyi, c'est
I'une des principales causes de visites aux urgences pédiatriques et I'une des principales causes de morbidité et de
mortalité infantiles. Cette étude visait a déterminer la prévalence et les facteurs de risque associés de gastro-entérite
aigué due a une infection a rotavirus chez les enfants de moins de cinq ans a Abakaliki, dans I'Etat d'Ebonyi.
Méthodologie: 1l s'agissait d'une étude transversale portant sur 275 enfants de moins de 5 ans hospitalisés pour
diarrhée aqueuse aigué, qui ont été recrutés consécutivement dans I'étude. Des échantillons de selles ont été prélevés
sur chaque enfant pour la détection de I'antigéne du rotavirus a l'aide d'un dosage immuno-enzymatique (ELISA).
Les informations sociodémographiques de chaque enfant et les facteurs de risque sélectionnés ont été collectés a
I'aide d'un questionnaire structuré. L'analyse des données a été effectuée sur le logiciel SPSS version 20.0, et
I'association des caractéristiques démographiques et des facteurs de risque avec la diarrhée a rotavirus a été mesurée
a l'aide du test du chi carré, du rapport de cotes (et de l'intervalle de confiance a 95%). La valeur significative a été
fixée a p<0,05.

Résultats: La prévalence de la diarrhée a rotavirus chez les enfants de moins de 5 ans dans cette étude était de
26,5% (73/275). Mis a part le niveau d'éducation des méres, il n'y avait pas d'association significative entre les
caractéristiques sociodémographiques et la prévalence de la diarrhée a rotavirus (p>0,05). Bien que la prévalence de
la diarrhée chez les enfants ait été plus faible avec I'utilisation de gruau de mais (pap) comme aliment de sevrage
(26,3%, 71/270) par rapport a l'utilisation d'autres aliments complémentaires tels que «Cerelac» et «<NAN» (40%,
2/5), cette association n'a pas atteint un niveau significatif (OR=0,5352, IC 95%=0,0875-0,3270, p=0,6110),
probablement en raison du faible nombre d'enfants sevrés utilisant d'autres aliments complémentaires.
Conclusion: La prévalence relativement élevée de la diarrhée a rotavirus chez les enfants de moins de 5 ans dans
cette étude est une indication de la nécessité pour les parents/tuteurs de ces enfants d'améliorer I'hygiéne alimentaire

des enfants.

Mots-clés: Gastro-entérite aigué; Rotavirus; ELISA; test d'antigéne; enfants; Abakaliki; Nigeria

Introduction:

Diarrhea is a worldwide problem, and
despite the global public health intervention in
water supply, diarrhea remains the second lead-
ing cause of death, after pneumonia, in children
under 5 years of age (1). Globally, an estimate
of more than 110 million diarrheal cases and 2
million hospitalizations, resulting in more than
17% of childhood deaths, are reported annually
(2). In developing countries, most of the diarr-
-hea cases are usually severe enough to require
hospitalization, with 1.87 million deaths in child-
ren before the age of 5 years (2). Again, in surv-
iving children, severe diarrhea presents with
some complications such as malabsorption syn-
drome, malnutrition (conditions often assoc-
iated with poor cognitive function), failure to
thrive in early childhood, and increased susce-
ptibility to other infections (3).

In children, rotavirus is the commonest
viral etiologic agent of diarrhea globally, and
rotavirus group A is the most frequent (4). Also,
a previous study confirmed that rotavirus
accounted for 37.1% of acute diarrheal hospi-
talizations (5). The virus is detected more in
diarrhea stools (87%) than in normal stools
(30.6%) and younger children are more vulne-
rable than the older ones with the peak incid-
ence between 6 and 24 months (6).

In Nigeria, reports have shown that
rotavirus is a very common etiologic agent of
diarrhea in children under 5 years of age and
causes more than 315,000 deaths of preschool-

age children annually (5,7-14). In Ebonyi State
of Nigeria, diarrhea is among the leading causes
of paediatric emergency visits and one of the
major causes of infant morbidity and mortality
(15). The aim of this study, therefore, was to
determine the prevalence of and risk factors for
rotavirus diarrhea among hospitalized children
under 5 years of age in two tertiary hospitals in
southeastern Nigeria.

Materials and method:

Study setting

The study was conducted in Abakaliki,
the capital city of Ebonyi State, Nigeria. The
State borders with Enugu State in the west,
Cross River State in the east, Benue State in the
north, and Abia State in the south. There are
two distinct seasons; wet and dry seasons
occurring between April to October and Novem-
ber to March respectively. The State has poor
access to adequate potable water, poor sani-
tation, and hygiene, with a consequent increase
in diarrhea cases, especially in children. It has a
population of about two million people out of
which 42.7% are children, with 11.7% below 4
years of age (16).

The study area is traversed by several
rivers which constitute sources of water supply
especially to the suburbs and rural communities.
This may serve for drinking, washing and bath-
ing, and irrigation purposes for medium and
small-scale farming which is a major occupation
of the people.
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Study design

This was a descriptive cross-sectional
study of children below 5 years of age conducted
in the two major hospitals; Alex Ekwueme
Federal University Teaching Hospital, Abakaliki
(AEFUTHA), and Mile 4 Hospital, Abakaliki,
Ebonyi State, from Jan to April 2019.

Sample size and study eligibility

Sample size for the study was calculated
using the formula; N = z2pq/d2(17), where N is
the desired sample size, ‘'z’ is the standard
normal deviation usually set at 1.96 corres-
ponding to 95% confidence interval, ‘p’ is the
prevalence of rotavirus which was 19.2% from
a previous study (10), 'q’ is 1-p, and 'd’ is the
standard error (margin of error) set at 0.05. This
gave a sample size of 238 that was increased
after considering 15% attrition to 275 partici-
pants.

Eligibility criteria for the study were
children below 5 years of age who presented
with acute watery stools (passage of 3 or more
loose stools per day) with or without blood or
fever at the participating health facilities, and
informed consents of each parent or guardian.
Children with chronic or persistent diarrhea
(diarrhea that has lasted for more than 14 days)
were excluded.

Ethical approval

Ethical approval was obtained from the
Research and Ethics Committee of the two hosp-
itals. Written informed consent, explained in the
local language where necessary, was also obta-
ined from each parent/guardian.

Sampling technique and data collection

Eligible children at each of the health-
care facility was consecutively recruited into the
study until the sample size was attained (this
was over a period of 4 months). A structured
questionnaire was used to collect socio-demo-
graphic information and some selected risk
factors such as age, gender, weight, place of
residence, educational level of parent/care-
givers, occupation of fathers, rotavirus immuni-
zation and feeding history.

Sample collection and laboratory analysis

Stool samples from eligible participants
were collected into a clean plastic bottle and
transported in a Giostyle cool box containing
some icepacks to Virology Laboratory in the Alex
Ekwueme Federal University Teaching Hospital
where they were stored in a deep freezer at -
70°C. The samples were then transported in a
triple layer-packaging with icepacks to the
Central Research Laboratory, College of Medi-
cine, University of Lagos, for analysis.
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The AccuDiag™Rotavirus (Fecal) ELISA
kits (Diagnostic Automation Incorporation, DAI,
USA) were used to detect rotavirus antigens
present in the stool samples, according to the
standard operating procedure of the manu-
facturer’s instruction.

First, all reagents were brought to room
temperature (15-30°C) and all frozen samples
were thawed completely before use. Ninety-six
test wells were placed in a strip holder. One
hundred micro liter (100 pl) each of the negative
control, positive control, and stool supernatant
were pipetted to the appropriate test wells. This
was incubated at room temperature for 30
minutes, then washed three times. After the
last wash, the wells were slapped out on a clean
absorbent towel to remove excess wash buffer.
Two drops of Reagent 1 (blue solution) were
added to each well, incubated at room tempera-
ture for 5 minutes, and then washed. After the
last wash, the wells were slapped out on a clean
absorbent towel to remove excess wash buffer.
Two drops of Reagent 2 (red solution) were
added to each well, incubated at room tempera-
ture for 5 minutes, then washed 3 times. After
the last wash, wells were slapped out on a clean
absorbent towel to remove excess wash buffer.
Two drops of Chromogen were then added to
each well followed by incubation at room tempe-
rature for 5 minutes. Finally, 2 drops of Stop
Solution were added to each well and mixed
thoroughly by gently tapping the side of the strip
holder with the index finger.

Washings at each stage were done by
vigorously filling each well to overflowing and
decanting contents 3 separate times. Results
were read using the ELISA plate reader. All the
wells were read using bichromatic reading with
fiber at 450nm and 620-650 nm. The cut-off
mark was at 0.15 optic density (OD) with an
absorbance reading of 0.15 OD and above taken
to be positive while reading less than 0.15 OD
was taken to be negative.

Statistical analysis of data

All data were analyzed using SPSS stati-
stical software for Windows® version 20, 2012
(IBM Inc., Chicago Illinois, USA). Categorical
and discrete variables were summarized using
frequency and percentage. Association of varia-
bles with prevalence of rotavirus diarrhoea was
measured using Chi-square test, odd ratio (and
95% confidence interval). Significant value was
set at p < 0.05.

Results:

Sociodemographic characteristics of children
As shown in Table 1, of the total of 275
children recruited into this study, 168 (61.1%)
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were males while 107 (38.9%) were females.
Most of the children (n=152, 55.1%) were
within the ages of 1-11 months while 123
(44.7%) were between the ages of 12 and 59
months, 120 (43.6%) lived in rural areas while
155 (56.4%) lived in urban settings.

Of the 275 children, 73 tested positive
for rotavirus antigen, giving a prevalence of
26.5%. The prevalence of rotavirus diarrhea in
male children was 25% (42/168), which was not
significantly different from the prevalence of
29% (31/107) in female children (OR=0.8172,
95% CI 0.4741-1.409, p=0.481). The rotavirus
prevalence of 25.7% (39/152) in children bet-
ween 1-11 months of age was also not signifi-
cantly different from the rotavirus prevalence of
27.6% (34/123) in children 12-59 months of
age (OR=0.9034, 95% CI=0.5279 - 1.546, p=
0.7838). However, the prevalence of rotavirus
was significantly higher in children whose
mothers had secondary level of education
(33.8%, 49/145) than those whose mothers had
higher level (University and Polytechnic) of edu-
cation (17.3%, 13/75) and those whose
mothers had no education or only primary
school leaving certificate level of education
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(20.0%, 11/55) (X?=13.680, p=0.0084). There
was no significant difference (p>0.05) in the
prevalence of rotavirus diarrhoea among the
children in relation to other sociodemographic
factors such as family type, care giver, and
occupation of the fathers (Table 1).

Risk factors for rotavirus diarrhea

Table 2 depicts the investigated risk
factors in relation to the prevalence of rotavirus
diarrhea, which showed that none of the factors
was significantly associated with prevalence of
rotavirus diarrhoea (p>0.05). Although the pre-
valence of diarrhoea in the children was lower
with the use of maize gruel (pap) as weaning
feed (26.3%, 71/270) compared to the use of
other complementary feeding such as ‘Cerelac’
and ‘NAN’, (40%, 2/5), this association did not
reach a significant level (OR=0.5352, 95% CI=
0.0875-0.3270, p=0.6110).

The prevalence of rotavirus diarrhea
was higher in those who were not exclusively
breastfed (29.2%, 28/96) than in those who
were exclusively breast fed (25.1%, 45/179) but
this also did not reach a significant level (OR=
0.8156, 95%CI=0.4683-1.420, p=0.4772).

Table 1: Prevalence of rotavirus diarrhoea in relation to socio-demographic characteristics of children in tertiary
hospitals, southeastern Nigeria

Socio-demographic variables Rotavirus status by ELISA antigen results OR p value
No positive (%) No negative (%) Total (95% CI)
n=73 (26.5) n=202 (73.5) n=275
Age group (in months) \
1-11 39 (25.7) 113 (74.3) 152 0.9034 0.7838
12-59 34 (27.6) 89 (72.4) 123 (0.5279 - 1.546)
Gender |
Male 42 (25.0) 126 (75.0) 168 0.8172 0.4861
Female 31 (29.0) 76 (71.0) 107 (0.4741 - 1.409)
Care giver \
Mother 70 (27.2) 187 (72.8) 257 1.872 0.4167
Nanny 3 (16.7) 5 (83.3) 23 (0.5256 - 6.664)
Family type
Monogamous 67 (26.6) 185 (73.4) 252 1.026 1.0000
Polygamous 6 (26.1) 17 (73.9) 23 (0.3883-2.712)
Educational level of mother \
University/Polytechnic 13 (17.3) 62 (82.7) 75 13.680* 0.0084*
Secondary school 49 (33.8) 96 (66.2) 145
FSLC/No education 11 (20.0) 44 (80.0) 55
Occupation of father |
Professional/civil servant 20 (24.4) 62 (75.6) 82 3.174* 0.5292
Politician 3 (23.1) 10 (76.9) 13
Businessman 38 (25.3) 112 (74.7) 150
Skilled artisan 6 (40.0) 9 (60.0) 15
Unskilled worker 6 (40.0) 9 (60.0) 15

*+=Chi square value; *=statistically significant (p>0.05); OR=0dds Ratio; CI=Confidence Interval; ELISA=Enzyme-linked immunosorbent assay;

FSLC=First school leaving certificate
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Table 2: Prevalence of rotavirus diarrhea in relation to selected risk factors among children in tertiary hospitals,
southeastern Nigeria

Risk factors Rotavirus status by ELISA test results OR p value
No positive (%) No negative (%) Total (95% CI)
n=73 (26.5) n=202 (73.5) n=275
Exclusive breastfeeding \
Yes 45 (25.1) 134 (74.9) 179 0.8156 0.4772
No 28 (29.2) 68 (70.8) 96 (0.4683 - 1.420)
Complementary feeding |
Maize gruel 71 (26.3) 199 (73.7) 270 0.5352 0.6110
Others 2 (40.0) 3 (60.0) 5 (0.0875 - 0.3270)
Preparation of baby’s food by; \
Mother 73 (27.0) 197 (73.0) 270 4.094 0.3295
Nanny 0 5 (100) 5 (0.2234 - 75.007)
Source of drinking water \
Processed water (bottle/sachet) 38 (23.6) 123 (76.4) 161 3.095* 0.3772
Rain 2 (18.2) 9 (81.8) 11
Borehole/Well 28 (33.3) 56 (66.7) 84
Stream 5 (26.3) 14 (73.7) 19
Method of fecal waste disposal \
Water closet 43 (24.7) 131 (75.3) 174 3.397* 0.3344
Pit latrine 11 (28.2) 28 (71.8) 39
Bush 18 (29.5) 43 (70.5) 61
Stream 1 (100.0) 0 1

*+ = Chi square value; OR = Odds Ratio; CI = Confidence Interval; ELISA = Enzyme-linked immunosorbent assay

Discussion:

This study showed the burden of rota-
virus diarrhea among under 5 years of age in
Abakaliki, with a high prevalence of rotavirus
diarrhea of 26.5% being reported. This is
comparable to similar studies in Abuja with a
prevalence of 25% (18), Lagos with 25.8% (19)
and Sokoto with 25.5% (20). However, the rate
in our study is lower than the prevalence of
31.5% in Enugu (13), 37.1% in Asaba (5),
38.1% in Maiduguri (12), and 32.2% in Kaduna
(21). The observed similarities and differences
in prevalence with these studies and our study
may be attributed to differences in methodo-
logy, study design, time and season of sample
collection, sample storage, geographical loca-
tion, or changes in environmental or socio-econ-
omic factors. Again, it might as well reflect
changing trends of rotavirus infection (22).

Our study revealed that there was no
statistically significant difference in the preva-
lence of rotavirus infection in relation to age
groups (1-11 months and 12-59 months) and
gender. This finding is consistent with a previous
study in Jos (7). Although the detection rate of
rotavirus antigen was slightly higher in female
(29%, 42/168) than in male children (25%,
31/107), this difference was not significantly
different (p=0.4861). Similar observations were
made in studies from Abuja, Jos and Katsina
(7,18,23). However, it is in contrast with the
studies from Benin and Asaba where signifi-
cantly higher percentages in females than males

were reported (5,10). The only socio-demogra-
phic factor significantly associated with preva-
lence of rotavirus diarrhoea in our study was
educational level of the mothers, which showed
that the prevalence was higher in mothers with
secondary level of education than those with
higher education (University and Polytechnic),
and those with no education or school leaving
certificate education level (p=0.0086).

None of the selected risk factors such as
the history of exclusive breastfeeding, prepa-
ration of children meal, sources of drinking
water, and methods of fecal disposal was sign-
ificantly associated with prevalence of rotavirus
diarrhoea. Although the use of maize gruel (pap)
as weaning meal was associated with a lower
prevalence of rotavirus diarrhoea (26.3%) com-
pared to use of other complementary feeding
such as ‘Cerelac’ and ‘NAN’ (40.0%), this asso-
ciation did not reach statistically significant level
(p=0.6110), probably due to the small number
of children weaned with complementary feeds
(n=5). Nevertheless, the higher prevalence of
rotavirus diarrhea in these children may be
explained by the fact that preparation of maize
gruel (pap) requires the use of boiling water
(100°C) as opposed to complementary feeds that
do not require such procedure in their prepa-
ration. Rotaviruses are not likely to survive the
high temperature of boiling.

Our study findings agree largely with a
similar study in Asaba (5) where apart from
younger age group, no other risk factors inclu-
ding complementary feeding type, was asso-
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ciated with prevalence of rotavirus diarrhoea.
Again, the findings in our study of exclusive
breastfeeding and sources of drinking water not
significantly associated with prevalence of rota-
virus diarrhea were similar to those reported in
the study conducted in Benin (10).

Conclusion:

The relatively high prevalence of rota-
virus diarrhea in children under 5 years of age
in Abakaliki, reported in our study is an indica-
tion of the need for the parents/guardians of
these children to improve child feeding hygiene.
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