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Evaluation of Risk Factors Associated with Rotaviral Diarrhoea among Under Five Children in Sylhet
Region of Bangladesh
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Abstract
Retrovirus is the major cause of acute severe diarrhea in under
five children and contributing 10,000 to 27000 deaths each
year in Bangladesh. This cross-sectional study was designed to
determine the risk factors associated with Rotaviral among
under five children admitted in the Department of Paediatrics,
Sylhet MAG Osmani Medical College Hospital, Sylhet and
was carried out in the Department of Microbiology during the
period from 1st January to 31st December, 2018. Total 184
under five children with acute watery diarrhoea were enrolled
in this study by convenient sampling. Stool samples were
obtained and assayed for rotavirus antigens by enzyme linked
immunosorbent assay (ELISA). Rotaviral antigen was found
positive in 86 cases.The Rotavirus infection was found highest
in age group of 7 to 12 months (50.56%) and in male
(59.30%) children. It was found significantly higher in
patients from lower socio-economic condition (64.00%), those
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who were from rural area (48.75%) and children who were not
exclusively breastfed (83.87%). Bottle feeding, lower
educational level of mother and overweight of children may
serve as predisposing factors of rotavirus disease in these children.
Keywords: Rota virus, watery diarrhoea, ELISA, risk factors,
Exclusive Breast Feeding
INTRODUCTION
Rotavirus is the major cause of acute severe dehydrating
diarrhoea in children below five years.1 This virus was first
described by electron microscopic examination of
duodenal biopsies from children with acute gastroenteritis.2 Rotavirus is classified into seven groups, A to G.
Group A is responsible for more than 90% of Rotavirus
gastroenteritis in infants and young children.1,3 Rotavirus
is transmitted through the faeco-oral route having low
infective dose.4
Rotaviral diarrhoea is contributing a significant proportion
of morbidity and mortality in under five children.
Rotavirus causes approximately 121,000 deaths in
developing countries of Africa and South Asia and
approximately 215,000 deaths per year in children less
than 5 years of age worldwide.5
In Bangladesh, Rotavirus is the major cause of under-five
diarrhoea and diarrhoeal deaths.6 A study conducted by
icddr,b in Matlab, Bangladesh from 2006 to 2012 revealed
that prevalence of Rotaviraldiarrhoea was 20.3% among
under 5 children.7 According to WHO, Rotaviral
diarrhoea causes 1000-2700 deaths each year in children
<5 years of age in Bangladesh.8
Several risk factors are responsible for Rotaviral infection in
children. The most common risk factors are low birth
weight, male gender, 6-24 months age group (due to more
exposure to contaminated materials in this age group),
children attending daycare, poor food hygiene, playing
with toys, bottle-feeding, low literacy status of mother9,10.
Hospital acquired infection due to Rotavirus also occurs3.
Clinical presentation of Rotaviral diarrhoea resembles the
same as in diarrhoea due to other etiology. It has no specific
anti-viral treatment. Good hygiene reduces the transmission
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of virus. But even in the most hygienic societies, virtually
all children experience Rotavi- raldiarrhoea as a result of
high infectivity of the virus. Exclusive breast feeding,
handwashing and isolation procedures can help to control
disease spread.
So, this study was designed to evaluate the risk factors
associated with Rotaviral diarrhoea among children less
than 5 years.
MATERIALS AND METHODS
This cross-sectional study was carried out in the
department of Microbiology in collaboration with the
department of Paediatrics, Sylhet MAG Osmani Medical
College Hospital from 1st January 2018 to 31st December
2018. All admitted children under 5 years of age with acute
watery diarrhoea were included in this study. They were
assessed thoroughly by detail history and physical
examination. Those who met the selection criteria were
enrolled as study population. Children suffering from
chronic diarrhea (diarrhoea for ≥ 14 days) and bloody
diarrhea were excluded. After explaining the purpose of the
study, informed written consent was taken from each
patient or legal guardian. Data collectionwas done by
pre-designed data collection sheet. Prior to the beginning
of this study, approval of the research protocol was
obtained from the Ethical Review Committee of Sylhet
MAG Osmani Medical College, Sylhet.
RESULT
Distribution of study population according to stool
antigen test by ELISA:
Table-I shows the stool antigen positive in 86 (46.74%)
and negative in 98 (53.26%) patients.
Table I: Distribution of study population according
to stool antigen test by ELISA (n=184)
ELISA
Positive
Negative
Total

Frequency
86
98
184

Percentage
46.74
53.26
100.0

Distribution of of Rotavirus diarrhoea according to age
group:
Table-II shows the prevalence of Rotaviral diarrhoea
among 0.6 months age group 11.11% and 7-12 months
age group children (50.56%) followed by 13-24 months
age group children (48.28%).

Table II: Prevalence of Rotavirus diarrhoea (ELISA
+ve) among under 5 years children according to their
age (n=184)
Variable

ELISA (+ve)
n
(%)
Age (months)
0-6
7-12
13-24
25-59

2
50
28
6

11.11
50.56
48.28
33.33

ELISA (-ve)
n
(%)
16
40
30
12

88.89
49.44
51.72
66.67

P
value
0.004*

*P value <0.05 statistically significant
X2 test was employed to analyze the data
Distribution of Rotavirus diarrhoea according sex of
the participants.
Table-III shows the prevalence rate among male children
(59.30%) compared to female children.
Table III: Prevalence of Rotavirus diarrhoea (ELISA
+ve) among under 5 years children according to their
gender (n=184)
Variable
Gender
Male
Female

ELISA (+ve)
n
(%)
51
35

59.30
40.70

ELISA (-ve)
n
(%)
71
27

72.45
27.55

P value

0.060

* P value <0.05 statistically significant
X2 test was employed to analyze the data
Distribution of Rotavirus diarrhoea according to
socio-economic status.
Table-IV shows the prevalence rate among children belong
to low socio-economic status (64.00%) than the children
from middle socio-economic status (26.19%).
Table IV: Prevalence of Rotavirus diarrhoea (ELISA
+ve) among under 5 years children according to their
socio-economic status (n=184)
Variable

ELISA (+ve)
n
(%)
Socioeconomic status
Middle
22 26.19
Lower
64 64.00

ELISA (-ve)
n
(%)

P value

62
36

0.001*

73.81
36.00

* P value <0.05 statistically significant
X2 test was employed to analyze the data
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Distribution of Rotavirus diarrhoea according to
residence of the participants.

Table Vll: Prevalence of Rotavirus diarrhoea (ELISA
+ve) among under 5 years children according to
bottole feeding (n=184)

Table V shows the prevalence rate among children from
rural residence (48.75%) compared to urban counterpart.

Variable

Table V: Prevalence of Rotavirus diarrhoea (ELISA +ve)
among under 5 years children according to their
residence (n=184)

Bottle feeding
Yes
No

Variable

ELISA (+ve)
n
(%)

Residence
Urban
Rural

8
78

33.33
48.75

ELSA (+ve)
n
(%)
50
36

26.47 0.05*
68.97

* P value <0.05 statistically significant
X2 test was employed to analyze the data

16
82

0.158

Distribution of Rotavirus diarrhoea according to
mother’s education of the participants.

66.67
51.25

Table-VI shows the prevalence rate of Rotavirus diarrhoea
among children who has no give any history of exclusive
breast feeding (83.87%) and this association was
statistically significant (p=0.01).

Table-VIII shows the acute watery diarrhoea prevalent
among the children of uneducated or less educated
mothers (illiterate-87.50%, primary complete- 83.87%)
than their counterparts whose mother had better education
(secondary complete-15.62%, higher secondary- 33.33%).

Table Vlll: Prevalence of Rotavirus diarrhoea (ELISA
+ve) among under 5 years children according to
mother’s education of the participants (n=184)
Variable

Table Vl: Prevalence of Rotavirus diarrhoea (ELISA
+ve) among under 5 years children according to their
breast feeding (n=184)
ELISA (+ve)
(%)

ELISA (-ve)
n

(%)

P
value

Breast feeding

ELISA (+ve) ELISA (-ve)
n

(%)

n

(%)

Illiterate

7

87.50

1 12.50

Primary complete

52

83.87

10 16.13

Secondary incomplete 20

43.48

26 56.52

32

26.23

90 73.77 0.000*

Secondary complete

10

15.62

54 84.38

No history of EBF

52

83.87

10 16.13

Higher secondary

4

33.33

8 66.67

X2 test was employed to analyze the data

P
value

Mother’s education

History of EBF

* P value <0.05 statistically significant
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18
80

P value

Distribution of Rotavirus diarrhoea according to breast
feeding.

n

73.53
31.03

ELISA (-ve)
n
(%)

* P value <0.05 statistically significant
X2 test was employed to analyze the data

Variable

ELISA (-ve) P value
n
(%)

0.01*

* P value <0.05 statistically significant
X2 test was employed to analyze the data

Distribution of Rotavirus diarrhoea according to
bottle feeding.

Distribution of Rotavirus diarrhoea according to
weight for age of the participants.

Table-VII shows the prevalence rate of Rotavirus
diarrhoea among children who were bottle-fed
(73.53%).

Table-IX shows the overweight children (60.00%) suffered
from Rotaviral diarrhoea while compared to normal weight
(35.29%) or moderately underweight children (46.97%).
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Table lX: Prevalence of Rotavirus diarrhoea (ELISA
+ve) among under 5 years children according to their
weight for age (n=184)
Variable
Weight for age
Severely underweight
Moderately underweight
weight
Overweight

ELISA (+ve) ELISA (-ve) P
n
(%)
n (%) value
3
62
12
6

34.50
46.97
35.29
60.00

5
70
22
4

65.50 0.459*
53.03 Normal
64.71
40.00

* P value <0.05 statistically significant
X2 test was employed to analyze the data
DISCUSSION
In the present study, highest prevalence of Rotaviral
diarrhoea was found in children of 7-12 months of age
group (51.89%). This is in agreement with the results of a
study done in Nigeria where most of the infected children
(42%) were found between 7 to 12 months of age group10.
It appeared that infants below 6 months of age are initially
protected to some extent against Rotavirus diarrhoea due
to presence of maternal antibodies. After 6 months when
maternal antibody decreases, rate of infection increases.11
In this age group (7-12 months), children start crawling
and develop tendency to put almost everything into mouth
which can increases the chance of infection.12 Another
reason can be that the weaning is started at this age. So,
there is chance of contamination of food during
preparation if hand washing and food hygiene is not
maintained properly. Frequency of Rotaviral infection was
less in higher age group due to acquisition of antibody by
natural infection.13
In this study, highest prevalence of Rotaviraldiarrhoea was
found among male gender (61.90%). This result is in
agreement with previous Bangladeshi studies, where it was
reported that around 58%14 and 54%15 children were
male. Similar result was found from an Indian study done
by Agarwal and co-workers where 62.7% male children
were affected16 and an Ethiopian study done by Sisey et al.
who found that Rotaviral affected male was 59.6%17 which
is comparable to our study. This male predominance is not
clearly understood. It can be explained by social reason that
the tendency of parents to prioritize their male children
than female in seeking any kind of health care. This finding
can also be explained by more resistance to infection in
females due to XX chromosome.18 However, this
difference was not found statistically significant.

This study revealed that the Rotaviraldiarrhoea was higher
among children who belong to lower socio-economic
status (62.00%) than the children from middle
socio-economic status (26.19%). This finding is in
resemblance with the finding of an Indian studies done in
Amritsar18. This can be explained by unhygienic
behaviour, not having or using sanitary latrine and less
ability to avail standard health care facility. As Rotaviral
infection is highly communicable, overcrowding living
condition can also explain this finding. As the treatment in
private hospital is expensive, the poor usually come to the
government hospital. It might be one of the reasons of
more availability of poor patients in our study. So, this
picture may not represent the actual situation.
This study also found that, prevalence of Rotavirus
diarrhoea was higher among children who were from rural
area (47.50%) compared to their urban counterparts
(33.33%). This finding is in harmony with a previous
finding of a study done in Ethiopia where 96.5% positive
cases were from rural area.17 It can be explained by lack of
health education, improper sanitation or lower availability
of health care facility in rural areas comparing to urban
areas.
Present study found that, prevalence of Rotavirus diarrhoea
was higher among children who were not exclusively
breastfed (83.87%) and this association was found
statistically significant. This finding is found similar with a
Bangladeshi study done by Ferdous et al.19 and another
study done in Iraq by Azeez and Alsakee20 found a higher
incidence of Rotavirus diarrhoea in infants those were not
exclusively breastfed. This finding can be explained by the
protective immunological effects of breastmilk in infants
and young children. IgA and IgG from colostrum and
breast milk protects children from Rotavirus infection and
also reduces the severity of Rotavirus diarrhoea.
Lactadherin and oligosaccharide of breast milk prevent
Rotavirus from binding with the receptor of small
intestine.21,22 Previous studies conducted among under 5
years old children in other countries like India and Nepal
also reported that incidence of Rotaviraldiarrhoea increases
after 6 months of age. They suggested that exclusive breast
feeding is the main reason of lower incidence of
Rotaviraldiarrhoea during first 6 months of life.18,23
This study found that, prevalence of Rotavirus diarrhoea
was higher among children who were bottle-fed (76.47%)
and this association was found statistically significant.
Dhiman showed that bottle feeding increases chance of
Rotaviral infection (52.38%).18 John, Devgan and Mitra24

35

Bangladesh Med J. 2019 May; 48(2)
from India and Azeez and Alsakee20 from Iraq reported the
same. One reason is that, formula milk and other foods
lack protective nutrients like IgA, IgG, lactadherin and
glycans of breast milk. So, formula milk or other foods
cannot provide protection against Rotaviral infection. On
the other hand, feeding bottles can easily be contaminated
and use of these unhygienic bottles may be the reason
behind the higher rate of infection among bottle-fed
children.
In the present study, 87.50% affected children had
illiterate mother. This correlates with a previous study done
by Sisey et al. who found that 54.4%17 illiterate mother
had Rotavirus infected children. This can be explained by
lack of maintenance of hygiene. Knowledge gap can also
play a significant role for increased prevalence of Rotavirus
diarrhoea in the children of less educated mother.
It was found from present study that prevalence of
Rotavirus induced diarrhoea was higher (60.00%) among
overweight children. This finding is in accordance with a
previous Bangladeshi study, where it was reported that
55.56%25 of Rotavirus diarrhoea took place among
children who were overweight. Ferdous et al. in 2013 also
found that Rotavirus infection was more common in
well-nourished cases.19 A study was done in Mirpur,
Dhaka by icddr,b and the most important ﬁnding they
reported that better nutritional status was strongly
associated with a higher risk of Rotavirus diarrhea in the
ﬁrst 3 years of life.15 It is evident from previous studies that
well-nourished children suffer from Rotaviraldiarrhoea
more frequently because of the presence of receptors for
Rotavirus in healthy lining epithelium of their intestinal
mucosa. But these receptors are absent in the intestinal
mucosa of malnourished children due to some pathological
changes26,27,28. however, the difference was not statistically
significant.
CONCLUSIONS
The overall findings of this study showed that rotavirus is
one of the major causes of acute watery diarrhoea in
children below five years. Rotavirus infection was found
prevalent in children of 7-12 months old with males more
susceptible to Rotavirus infection than females. possible
risk factors of rotaviral diarroea include lower socioeconomic condition, children from rural area, who were
not exclusively breastfed, bottle feeding, lower educational
level of mother and overweight of children. Possible other
risk factors may be playing with other children, distance of
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water sources from toilet, attending of day care centers, and
playing with toys or consumption of food that do not
require cooking. The strategies for rotavirus control include
identifying the target population for rotavirus, educating
parents and also to know that rotavirus infection in
children is unavoidable and should be looked out for.
However, the significant higher prevalence in children with
lower age and low provision of breast feeding emphasizes
the need to pay attention as an important factor of
rotavirus diarrhoea. It is particularly important in
Bangladesh, where diarrhoea is still contributing a
significant proportion of mortality and morbidity in under
five children.
LIMITATIONS
1.

The study was conducted in a single center which may
not represent the overall disease burden in different
other hospitals and geographical locations of the
country.

2.

Sample size was small.

3.

This study did not include outdoor patient. Therefore,
study population not representive the community
people.

4.

Genotyping was not done.
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