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ABSTRACT 
 Rotavirus is the principal cause of severe diarrhoea, with approximately 95% of children 
experiencing rotavirus gastroenteritis by 5 years of age. Therefore, a study on the prevalence of 
rotavirus infection in children aged 0
Nigeria where there is little or no information. 
diarrhoeic and 78 non-diarrhoeic were collected from children aged 0
rotavirus antigen using ELISA. The so
children were noted with the aid of a questionnaire. Rotavirus antigen was detected in 5.3% of the 
diarrhoiec specimens and none in the non
were more vulnerable to rotavirus infection, 
months of age. There was a significant association between dehydration (P=0.02), source of 
drinking water (P=0.03) and rotavirus infection. 
Keywords: Rotavirus, Prevalence, Risk factors, Diarrhoea, Katsina, Nigeria.
 
INTRODUCTION 
Viral gastroenteritis is a major health problem and 
continues to be a crucial cause of morbidity and 
mortality in developing countries (Dominguez 
2009). Children under 5 years of age are particularly 
susceptible, and global estimates indicated a mean of 
between 3.5 and 7 episodes of severe diarrhoea
during the first 2 years of life, and the greatest 
burden is in the developing countries because of poor 
sanitation, lack of safe drinking water, and bad 
sanitary habits (WHO, 2009).  
Rotavirus infection is the single most important cause 
of infectious, severe, dehydrating diarrhoea and death 
globally in children aged 5 years and below (Ahmed
al., 2009). It has been reported to be 
cause of acute diarrhoea, and is responsible for about 
40 per cent of all hospital admissions due to diarrhoea 
among children under five worldwide (UNICEF/WHO, 
2009). 
The high incidence of rotavirus diarrhoea mostly in
young children is in accordance with the assumption
that in under-developed areas the early peak of 
rotavirus diarrhoea may result from early exposu
contaminated sources as well as over-crowded homes 
(Junaid et al., 2011). A number of previously studies 
have reported possible risk factors to rotavirus 
infection in their geographical area of study (
and Umoh, 2010; Junaid et al., 2011).  
Rotavirus is transmitted from person to person 
through the fecal-oral route. It can be transmitted
through  faecally-contaminated water or food which 
usually occur when infected food handlers who 
prepare, salad, sandwiches, carrots and other foods 
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Rotavirus is the principal cause of severe diarrhoea, with approximately 95% of children 
experiencing rotavirus gastroenteritis by 5 years of age. Therefore, a study on the prevalence of 
rotavirus infection in children aged 0-5 years old was undertaken in Katsina State, Northwestern 
Nigeria where there is little or no information. A total of 400 stool samples comprising of 322 

diarrhoeic were collected from children aged 0-5 years and screened for 
The socio-demographic information and clinical presentations of the 

children were noted with the aid of a questionnaire. Rotavirus antigen was detected in 5.3% of the 
diarrhoiec specimens and none in the non-diarrhoiec specimens. Generally, children < 2 years ol
were more vulnerable to rotavirus infection, with the peak of infection occurring between 7

There was a significant association between dehydration (P=0.02), source of 
drinking water (P=0.03) and rotavirus infection.  
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oral route. It can be transmitted 
contaminated water or food which 

usually occur when infected food handlers who 
prepare, salad, sandwiches, carrots and other foods 

that requires no cooking can spread the disease. In 
children, it is usually transmitted when stool of 
infected child is swallowed by another child, that is 
children become infected if they put their finger in 
their mouth after touching something such as toys, 
books, clothing e.t.c., that has been contaminated by 
stool of an infected person, this usually happen when 
children forget to wash their hands after using the 
toilet or before eating. Nosocomial transmission is 
frequent in pediatric wards and hospitals with poor
sewage water treatment and sanitation (Dennehy, 
2000). 
 In Nigeria, a high incidence of childhood diarrhoea is 
estimated to account for over 160 000 of all deaths in 
children less than 5 years of age annually and of this 
number approximately 20% are associated with 
rotavirus infection (Parashar et al., 2006
There are little or no studies that have been carried 
out in Katsina State, Nigeria to determine the role of 
rotavirus in childhood diarrhoea, hence this st
conducted to provide information with regard
future introduction of rotavirus vaccine
State and Nigeria as a whole. 
MATERIALS AND METHODS  
Study design 
The study was a cross-sectional hospital survey of 
children between 0 and 5 years of age with or without 
diarrhoea. Those without diarrhoea served as a 
control. Informed consent was obtained from the 
parent/guardian of each child.  
Two hospitals were selected from each of the three 
senatorial districts of the state. 

http://dx.doi.org/10.4314/bajopas.v9i2.3
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Inclusion and Exclusion criteria 
The inclusion criteria were any child between 0-5 
years old, of both sexes, who were presented with or 
admitted for diarrhoea illness in the selected hospitals 
and whose care giver consented. 
The exclusion criteria were children above 5 years old, 
of both sexes, and whose caregiver did not consent. 
Approval 
Ethical approval (Appendix 1) was obtained from the 
Ethical Committee of Katsina State Ministry of Health. 
Sample size 
The sample size for the study was determined using 
the formula of Sarmukaddam and Gerald (2006) at 
95% confidence level and a reported prevalence of 
18% Rotavirus  infection in children with diarrhea in 
four in Northwestern Nigeria (Aminu et al., 2008). The 
calculated sample size was 226.8; hence a total of 
400 samples were collected from the children with 
and without diarrhoea and used for the study. 
Sample collection 
Three hundred and twenty two (322) faecal 
specimens were collected from children between the 
ages of 0-5 years that were presented or admitted at 
clinics or hospitals for acute diarrhoeal illness, and 
seventy eight (78) from non diarrhoeic patients as 
controls. The specimens were collected in clean, 
labeled, screw-capped tubes and transported 
immediately in ice-cooler boxes to Postgraduate 
Microbiology Laboratory Ahmadu Bello University, 
Zaria and stored at 4ᵒC. 
The socio-demographic information and clinical 
presentations of the children were noted with the aid 
of a questionnaire. 
Viral Antigen Detection using ELISA 
All the four hundred (400) feacal specimens collected 
were analysed for the presence of rotavirus antigens 
using commercially available enzyme immunoassay 
(Diagnostic Automation, Inc, USA) ELISA kits. 

The assay was carried out according to the 
manufacturer`s instructions. 
Data analysis and presentation 
Analysis of rotavirus infection in children according to 
age, sex and risk factors studied was done using 
GraphPad Statistical Software. Chi-square test was 
used and P values < 0.05 were considered statistically 
significant. 
RESULTS 
A total of 400 stool samples were screened for 
rotavirus antigen. Of the 322 children that presented 
with diarrhoea, 5.3% (17/322) were positive for 
rotavirus and no viral antigen was detected in the 78 
non-diarrhoeic samples (Table 1). Rotavirus was 
significantly associated with diarrhoea in this study 
(χ2= 4.3008, df= 1, p= 0.038095). 
There was no significant association (P= 0.4186) 
between rotavirus infection and age-group in this 
study. However, most of the positive cases of 
rotavirus gastroenteritis were under 2 years of age 
with highest prevalence in children 7-12 months of 
age and no positive case of rotavirus infection was 
found among the children in the 0-6 months old 
(Table 2). 
Analysis of the result by sex among the children 
showed that rotavirus shedding occurred more 
frequently in males (5.5%: 10/182) than in females 
(5.0%: 7/140). However the differences in the 
prevalence according to sex was not significant (P= 
0.8441) (Table 3). 
Among the possible risk factors examined, rotavirus 
infection was found to be significantly associated (P= 
0.03) with source of drinking water, it was however 
not associated (P>0.05) with socioeconomic status, 
level of education of a child’s parent, type of toilet 
and previous history of diarrhoea (Table 4). 

 
Table 1: Prevalence of Rotavirus Infection in Diarrhoeic and Non-diarrhoeic Children aged 0-5 
Years Old in Katsina State, Nigeria 
 

Population Positive (%) Negative (%) Total  
Diarrhoeic 17 (5.3) 305 (94.7) 322 
Non-Diarrhoeic 0 (0.0) 78 (100)  78 
Total 17 (5.3) 383 (95.7) 400 

Rotavirus: χ2 = 4.3008, df= 1, p= 0.03 
 
Table 2: Age Distribution of Rotavirus Infection among Children less than 5 years with Diarrhoea in 
Katsina State, Nigeria 
 

Age (Months) Positive (%) Negative (%) P-value 
0-6  0 (0.0) 25 (100)  
7-12 5 (7.7) 60 (92.3)  
13-18 1 (3.0) 32 (97.0) 0.598 
19- 24 8 (7.0) 107 (93.0)  
25- 36 2 (4.0) 48 (96.0)  
37- 60 1 (3.0) 33 (97.0)  
Total 17 (5.3) 305 (94.7)  

χ2=3.666, df=5, p=0.598 
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Table 3: Distribution of Rotavirus Infection in Relation to Sex in Diarrhoiec Children 0-5 years old in 
Katsina State, Nigeria 

Sex Positive (%) Negative (%) P-value 
Males 10 (5.5) 172 (94.5)  
Females 7 (5.0) 133 (95.0) 0.944 
Total 17 (5.3) 305 (94.7)  

χ2=0.005, df=1, p=0.944 
 
Table 4: Relationship between Some Possible Risks Factors Studied and Rotavirus Infection in 
Children aged 0-5 Years in Katsina State, Nigeria 

Factor Rotavirus positive  
No. (%) 

Rotavirus Negative 
No. (%) 

P-value 

Socio-economic status    

High      5 (4.8)      99 0.74 

Low     12 (5.5)     206  

Mother`s level of education    
None      9 (5.5)    153  
Primary      4 (5.2)      73 0.06 

Secondary      3 (5.1)      57  

Tertiary      1 (4.8)      19  
Source of drinking water    
Public well      9 (8.7)      95  
Bore-hole      3 (7.9)     35  
Pipe-borne      2 (3.3)     51 0.03 

Private well      1 (1.2)     80  

River/stream      2 (7.1)     26  
Others      0 (0.0)     10  

Type of toilet    
Pit-latrine      9 (4.0)   214  
Water-closet      5 (8.0)     57 0.32 

Open-field      3 (8.1)     34 0.12 

Previous history of diarrhea    
Yes    10 (4.9)   195 0.66 

No      7 (6.0)   110 0.32 

 
DISCUSSION 
In this study, rotavirus infection occurred in 5.3% of 
children 0-5 years old that presented with diarrhoea 
and did not occur in the control group. This implies 
that rotavirus is significantly associated with 
diarrhoea. The prevalence of rotavirus infection in this 
study is comparable to the report of Kuta et al (2014) 
where a prevalence of 4.5% was reported in their 
study in three North Central States and Federal 
Capital Territory Abuja, Nigeria. However, the result is 
lower than those previously reported in other parts of 
the country such as 13.0% in Ibadan, 11.0% in Jos, 
11.9% in Maiduguri, 18.0% in Northwestern Nigeria, 
16.3% in Zaria and 13.8% in Jos (Ojeh et al., 1995; 
Nimzing et al., 2000; Adah et al., 2001; Aminu et al., 
2006; Pennap and Umoh 2010; Junaid et al., 2011). 
Rotavirus infection was observed to be slightly higher 
in male (5.5%) than in female children (5.0%), with 
no statistically significant difference (0.8441). The 
reason for the lack of significance difference in 
detection rate between male and female children may 
be the fact that at younger age, both sexes have little 
or no major differences in their life style. This result is 
similar to the report of previous studies in Nigeria 
(Aminu et al., 2006, Pennap and Umoh 2010; Junaid 
et al., 2011). Similar studies in other countries such 
as South Western Iran (Kajbaf et al., 2013) and in 

Sudan (Magzoub et al., 2013) have reported higher 
detection rates of rotavirus infection in male than in 
female children. However, a study from Cameroon 
have reported higher detection rates in female 
(45.3%) than in male children (40.8%) (Ndze et al., 
2012). 
In this study, most of the children positive for 
rotavirus infection were under two years of age, 
emphasizing the fact that rotavirus infection occurs 
early in life. This finding is in consistent with a 
number of similar studies in Nigeria (Audu et al., 
2002; Aminu, 2006; Junaid et al., 2011; Anochie et 
al., 2013) and most parts of the world (Basu et al., 
2003; Kargar et al., 2012; Almusawi et al., 2013; 
Magzoub et al., 2013; Karakus et al., 2014) where 
they reported higher prevalence of rotavirus infection 
mostly in children less than two years old. The highest 
prevalence of rotavirus infection occurred in the age-
group 7-12 months (7.7%). This age-group 
distribution is comparable to previous studies by 
Junaid et al, (2011) and Kajbaf et al, (2013) who 
reported higher prevalence in children 7-12 months 
old. The absence of positive case among the children 
in the age-group 0-6 months may be attributed to 
breast feeding which may provide partial protection 
due to present of maternal antibodies in breast milk. 
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Rotavirus infection was significantly associated with 
source of drinking water. Most of the patients (8.7%: 
9/104) were found depending on public well as their 
source of drinking water. This emphasizes the 
transmission of rotavirus by feacal-oral means. 
Parashar et al, (2006) noted that while diarrhoeal 
disease incidence has reduced in recent years, due in 
part to improved hygiene practices and sanitation, the 
incidence of rotavirus infection continues to increase.  
The socio-economic status of the child`s parent, type 
of toilet, previous history of diarrhea, mother’s level of 
formal education were not significantly associated 
with rotavirus infection (P>0.05). These observations 
have been reported by studies carried out in other 
parts of the country (Pennap and Umoh 2010; Junaid 
et al., 2011). 

 
CONCLUSION 
The findings of this study showed that rotavirus is an 
important cause of diarrhoea in children 0-5 years old 
in Katsina State, Nigeria and rotavirus infection 
peaked in children 7-12 months.  Source of drinking 
water was found to be risk factor for rotavirus 
infection in the study.  
RECOMMENDATIONS 
Continued rotavirus surveillance and investigation of 
the most common circulating strains amongst this 
group in this area is therefore needed. 
Government at all levels should provide portable and 
safe drinking water.  
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