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ABSTRACT
A tatai of :,II;’h ’zgz;, e:? ( i‘ig) stool samples collected from children and infants (0-5 years)
resen ”;-'gd e Ta the various hospitals located in three North Central States of Nigeria
and the Fe ZI’ a . Aapl al Territory, Abuja were screened for rotavirus antigens using Enzyme Linked
Immu_nosqr ent Assay (1 ELIS/! ). Twe_nty seven (4.5%) were found to be positive. The prevalence of
rotavirus infection among children in the rural areas in Niger State was 1.7%, Kwara State 0.7%,
Nasarawa State 0.7% and FCT 2.5%. The children that reside in urban areas in Niger State
recorded 0. 6' %,. Ki wara State 1.3%, no positive case was recorded for Nasarawa State and FCT
1.6%. The distribution of the infection among children within the age group <1-2 yrs in Niger State
was 1.7%, Kwara State 1.4%, none for Nasarawa State and FCT 2.8%. The children within the age
group of 3-5 yrs in Niger State had 0.7%, Kwara State 0.7% Nasarawa State 0.7% and FCT 1.3%.
The male children in Niger State had 0.9%, Kwara State 0.9%, Nasarawa State 0.4% and FCT
1.5%. The female children in Niger State recorded 1.5%, Kwara State 1.1%, Nasarawa State 0.4%
and FCT 2.5%. The prevalence of infection among the children in the study area during the dry
season indicated Niger State had 2.3%, Kwara State 1.9%, none for Nasarawa State and FCT
3.2%. In the rainy season Niger and Kwara states recorded no incidence. Nasarawa State and FCT
pad 0.7% each. The children whose parents are civil servants recorded 1.4% in Niger State, Kwara
State 0.9%, none for Nasarawa State and FCT 1.4%, whose parents are into business in Niger
State had 1.1%, Kwara State 0.4%, Nasarawa State 0.4% and FCT 1.5%. The prevalence of
infection among children of the farmers/low income earners was Niger State 0.9%, Kwara State
2.6%, Nasarawa State 0.9% and FCT 4.4%. Children that drink water from tap/lfarehales had
prevalence of 1.7% in Niger State, Kwara State 0.7%, Nasarawa Stfate had no positive case and
FCT 1.4%. Those that drink water from streams/rivers had 0.7% in Niger .‘{tate, Kwara State 1.3%,
The prevalence of rota virus infection among children that

te 0.7% and FCT 2.6%.
| Niger State was 0.7%, Kwara State 0.7%, none for

i ine in their houses in
Z:grg:i{aﬂ;g’tf;;d FCT 1.8%, while those that lack toilet facilities in their houses recorded as

follows: Niger State 1.6%, Kwara State 1.3%, Nasarawa State 0.6% and FCT 2.2%. The result of
pllows; 9/ on analysis indicated that factors such as age, sex, location of residence, seasonal
;i;f,%;esss ource of water and toilet facilities were found not to have statistically significant
| /

influence on the rate of infection(p>0.005).
Gastroenteritis, Diarrhea, Vaccine, Children, Epidemiology, North-central,
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rarely results in death but remain the most common

NTRODUCT ION ¢ double stranded RNA virus in  cause of hospitalization for acute gastroenteritis in
< It is the leading single cause children and leads to major medical and societal costs

nfants and young chidren  (Aminu et al, 2008).
es that cause infections In 1998-2000, several generations of

f d is one of the ;’;::]’Zch flu, despite no relation  vaccines against rotavirus such as RotoTeg, WC3-QV,
ommonly known a5 ;ennehy 2008). Globally over LLR, RV3, Rotarix, 116E and 1321 were produced and
jith influenza virus ( b’e':ween 0 - Syears die approved by the United States Food and Drug

— 870,000 children
€ Oear from rotavirus 9ast
. f these deaths occu.mng )  fection
JOﬂtY? developed countries, rotavirus infectio
jtions. n

stroenteritis, with vast ~ Administration and recommended for inclusion in the
in the developing 1999 U.S schedule for routine childhood immunization
and other parts of the developing countries.
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In July 1999, these vaccines were withdrawn from
circulation worldwide following reports of cases Of
intussusceptions among recently vaccinated children
(Widdowson et al, 2005). Since 1999, several
important ~ developments have improved the
understanding of the natural history of rotavirus
infection and intussusceptions, as well as the disease
burden of rotavirus associated gastroenteritis. Efforts
to develop a more potent and safe vaccine of
intussusceptions gave birth to withdrawal of the above
mentioned multiple vaccines (Widdowson et al,
2005).

Epidemiological studies of rotavirus infection
conducted in Nigeria revealed that, the prevalence of
rotavirus gastroenteritis is about 27% (Gomwalk et
al, 1993). Similarly, studies by Aminu et a/ (2009)
indicated a prevalence of 9% in the North western
Nigeria and 27% in part of the North Central State
(Plateau State) (Gomwalk et a/, 1990). Efforts are on-
going by the World Health Organization and Africa
Regional Network for rotavirus studies to reduce the
disease burden through vaccine development, but this
has been hampered due to continuous emergence of
new strains (possible genetic re-assortment), this has
created the scenario of genetic diversity of the virus in
different regions of Africa. This ugly situation has
continued to hinder the development of potent
vaccine that could be used to stem the scourge of
rotavirus gastroenteritis in Nigeria, and indeed other
parts of Africa (Aminu et af, 2008).

The study areas and methods

Three states from the North Central geo- political zone
and the FCT of Nigeria were chosen for the study,
because there is little reports on the epidemiology of
human rotavirus in the states selected. The States
were Niger, Kwara and Nasarawa.

Federal Capital Territory (Abuja)

The Federal Capital Territory is the home of Abuja, the
Capital of Nigeria. The Territory was formed in 1976
from parts of Nasarawa, Niger and Kogi States. It is in
the central region of the country. Unlike the states of
Nigeria, which are headed by elected Governors, it is
administered by the Federal Capital Territory
Administration headed by a Minister (Wikipedia,
2008).

The Territory is located just north of the
confluence of the Niger and Benue rivers. It is
bordered by the states of Niger to the West and
North, Kaduna to the North East, Nasarawa to the
East and South and Kogi to the South West. The FCT
lies between latitude 8.25° and 9.20°N of the equator
and longitude 6.45° and 7.39°E of Greenwich
Meridian. Abuja is geographically located in the center
of the country. The federal Capital Territory has a land

mass of approximately 8000 square kilometers of

|
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ual city occupies 250 square Kilometers

d within the savanhnah region vy
imati itions. It has populatj

climatic conditions . Pulation o

moggrggel (2006 Census). The_ .tern@ory s current,

rl,;:de’up of six aréa councils (Wikipedia, 2008).

which the act
It is situate

Niger State

It is a state in t
largest state in
The state was Cr'

he north central part of Nigeria and the
the country. The state capital is Minng,
eated on 3™ February, 1976 from the

Western state. It has a land area of 76,
gggungra?;mkilometers anq has a population of
4,082,558 million people with 25_ local government
alreas (2006 Census). The s_ta’te IS pamed from th.e
River Niger. Two of Nigeria’s major hydroelectric
ower stations- the Kainji and Fhe Shiroro Dams- are
located in Niger State. Also situated therfe ls'Kainji
National Park, the largest National park in Nigeria,
which contains Kainji lake (Wikipedia, 2008).

Kwara State
Kwara state was created on 27 May 1967, when the

Federal Military Government of General Yakubu
Gowon broke the four regions that then constituted
the federation of Nigeria into 12 states. At its creation,
the state was made up of the former Ilorin and Kabba
provinces of the then Northern Region and was
initially named the west central state but Ilater
changed to “Kwara” a local name for the River Niger
(Wikipedia, 2008).

Kwara State has its capital at Ilorin. It has a
land area of 36,825 square kilometers and a human
population of 2,591,555 (2006 Census). Kwara state
has since 1976 reduced considerably in size as a result
of further state creation exercises in Nigeria. On 13
February 1976, the Idah and Dekina parts of the state
were carved out and merged with a part of the then
Benue/Plateau state to form Benue state. The state
has Sixteen local government areas. The primary
ethnic group of Kwara state is Yoruba, with significant
Nupe, Bariba and Fulani minorities (Wikipedia, 2008).

Nasarawa State

Nagaravya State is a state in north central Nigeria. Its
capital is Lafia. Nasarawa State was created on 1%
October, 1996 from Plateau state. The state is
bounded in the north by Kaduna state, in the West by
the Federal Capital Territory, in the south by Kogi and
Benue States and in the east by Taraba and Plateau
states (Wikipedia, 2008).

. The State has a land area of 27, 117 square
kilometers with a population of 2,040,097 (2006
Census). It has thirteen local government areas and is

endowed with mineral deposits such as salt and
bauxite (Wikipedia, 2008).
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Map of Nigeria showiﬁgA the study areas.
Sample Size
The sample size of the stool samples collected for the research work was determined by the formular below.

n= ’—X—‘u (Aminu et af, 2009).
m-

= Required sample size
t Coﬂﬁdence level at 95% (standard value of 1.96)
Prevalence rate of the disease (9%)
Margin of error at 5% (Standard value of 0.05)

t =
p ]
m

=9% = 0.09
= 1.96
= 0.05
. 1062 x0.09(1-0.09) _3.84x0.09(091)
7 0.05° =T 0.0025
0314499 _ 1558 <126
0.0025

Minimum of 150 stool samples were collected per state and the FCT.
: Mi

i n . v . .
mp:e : :il):ehc:::jred (600) stool samples were collected from children (0-5years) that presented with diarrhea
tal O

iatric Departments of the primary, secondary and tertiary hospitals located in parts of the three StaFes
, ng?eg;:t constituted the study area. The states include Niger, Kwara, Nasarawa and, the Federal Capital

] itory, Abuja.
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The number of samples collected from each hospital in
€ach of the three states and the FCT was Niger state :
General hospital Mokwa 22, Minna General hospital
39, Bida General hospital 23, Federal Medical Center
Bida 30, Kontagora General hospital 25, and Suleja
General hospital 20; Kwara State: University of Tiorin
Teaching Hospital 78, and General hospital Ilorin 72;
Nasarawa State: General hospital Keffi 56, Rural
Health Center Akwanga 43, Federal Medical Center
Keffi 51; and FCT:  National Hospital, Abuja 82,
Mogadishu Military Hospital 68. The sample collection
was done from November, 2008 to October, 2009.
The samples were collected (Aminu et al, 2009) after
seeking a written consent from the parents/guardians
of the target group. Demographic information was
also collected using questionnaire (Mishra et al,, 2010)
which included: season of sample collection (rainy or
dry season), location of residence (rural or urban), sex
(female or male), age (<1-2 yrs and 3-5 yrs), source
of water (pipe bone water, borehole or stream/river),
toilet facilities (pit or flush latrine) and occupation of
the parents/guardian of the children. The stool
samples were collected in sterile sample bottles and
transported to the Department of Microbiology,
Faculty of Science, Ahmadu Bello University (ABU),
Zaria and stored in the freezer at -20°C until use.
Preparation of Dilution Buffer/ Wash Solution
Five hundred milliters (500 ml) concentrate buffer
was added to 500 ml of distilled water and was mixed
thoroughly to obtain a balanced solution of 1000 ml.
This was used as solvent to dissolve the stool
samples in preparation for ELISA screening.
Preparation of Stool Samples for Enzyme Linked
Immunosorbent Assay (ELISA)
The six hundred (600) frozen stool samples were
thawed and each diluted to a ratio of 1:5 by adding
1gram of stool sample to 4 ml of dilute dilution wash
buffer in each case. These were mixed thoroughly and
allowed to settle and the supernatants collected and
used for the ELISA screening (Dennehy and Penelope,
1990).
Enzyme Linked Immunosorbent Assay (ELISA)
Each of the six hundred (600) stool samples was
screened (Aminu et al, 2008) as follows: One

Table 1 Distribution of rotavirus infection accordin
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. 0 pl) of positive cq
.0||terS (dl Ointopv?lells two and thregtml

nt was introduce icroliter of of
reage itre plates. AlsO, 100 microliter of negatye
the 96 tI; ent Was introduceﬁ into wells four anq
control ré Qwe” ¢ix to the 96" well, 100 pI of the
five. Fromt phase of test stool samples vere
supernatlan introduced and then incubated at rogp,
separatetxre for 30 minutes. The wells were washeq
te_mpgff tion buffer solution (wash solution). Two )
with Il%‘ eagent one (blue solution) was introduceq
o ¢ ih rof the wells except well one (blank). It vas
|rt1]to e?ncubated at room temperature for 5 minuteg
gne(:jn was rinsed with wash buffe_r. Two (2)_drops of
reagent two (red solution) was introduced into each
well and was incubated at room'temperature for §
minutes, and then washed again. Two drops' of
chromogen was added to each well and was mixed
thoroughly using tapping strip h_older. Finally two
drops of stop solution was added into each well and
was mixed. Visual observation and readings from
spectrophotometric and bichromatic device was done
and recorded.

hundred micr

RESULTS

Out of the six hundred (600) stool samples collected
from children and infants (0 — 5 yrs) that presented
with diarrhea and examined for rotavirus antigens by
Enzymes Linked Immunosorbent Assay (ELISA),
twenty seven representing 4.5% were positive.

The prevalence of rotavirus infection among children
living in rural areas in the three states of North Central
Nigeria was Niger state, 1.7%, Kwara state, 0.7%,
Nasarawa state 0.7% and the FCT, 2.5%. The number
of stool samples collected from rural areas of the 3
states and the FCT was 284, out of which 16
representing 5.6% were positive for rotavirus antigens
(Table 1).

Out of the 316 stool samples collected and screened
from children living in urban areas, 11 were positive
for rotavirus, out of which 0.6% were from Niger
state, 1.3% from Kwara state, none from Nasarawa
state and 1.6% from the FCT (Table 1).

g to location of resj

Location  No of sample No_ of Percentage No of idence No of Percentage
(State) screened positive Positive (%) sample posit?ve epog;itive

(rural area) sample (rural area) screened sample (%)

(rural area) (urban area) (urban (urban

Niger 80 5 area) i
Kwara 58 2 (1); ;g 2 it
Nasarawa 79 2 0.7 n 4 13
TOTAL 284 16 5.6 '
FCT Federal Capital Territory ) 316 A 3:5
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. Location No of sample No of Percentage No of No of Percentage
| (State) screened(male) positive (%) sample positive . (%)
| (male) positive screened (female) positive(female)
| ™ ety (emdle) 5
| Niger 90 3 0.9 60 4 %5
| Kwara 70 3 . 0.9 80 3 3‘1}
Nasarawa 64 1 0.4 86 ; 0
FCT 100 5 1.5 50 15 55
Total 324 12 3.7 276 :
I Federal Capital Terrtiofy e and distributed as follows: Niger

| date 0.9%, Kwara state 0.9%, Nasarawa state 0.4% and FCT 1.5%
* qreened from female children,5.5% were positive an
| 11%, Nasarawa state 0.4% and FCT 2.5% (Table 3).

| Table 3 Distribution of rotavirus infection according to sex
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tool samples colleqted and screened from children withi
ositive for rotavirus, out of which 1.7% were frorvr?tl[l]ige?ge group of <1-2 years in the study

ol 0 ere P
ot s were PO 2.8% from the FCT (Table 2). Similarly from s e L4% from K state, none

e arawd e
#1692 gen vithin age group of 35 years, ten 3.4% were posii € 309 stool samples  collcted and

ﬁoﬂ‘ 0 : .
scfeer;f rf;valence of 1.3% and 0.7% each for all the states (Table 2) e for rotavirus antigens, FCT had the
. he . . . B
1 ) pistribution of rotavirus infection according to age
Tableatlo No of sample No of Percentage No of
oc screened positive ositive (@ o Noof  Percentage
(state) positive (%)  sample positi "
(<1-2years) sample (<1- screened ve positive
(<1- 2years) (3-5 ri S3amp|e (3-5yrs)
2years) yrs)  (3-5yrs)
Niger 2(()) 5 17 70 9 0.7
Kward e 4 14 90 2 0.7
flasarawa - : 85 2 0.7
iCT 86 8 28 64 4 1.3
Total 291 17 5.9 39 10 34

out of the 324 stool samples screened from male children, 3.7% were positive and distributed as follows: Niger
(Table 3). From the 276 stool samples

d distributed as follows: Niger state 1.5%, Kwara state

o, were positiv
on, 7.4% 3.20/5 (Table 4). From the 291 stool samples

ollected during dry seas
as follows: Nasarawa and FCT

rawa state and FCT

Out of the 309 stool samples €
were found to be positive and distributed

state 2.3%, Kwara state 1.9%,

collect i i 1.4%
ed during rainy season, e(; had none (T able 4).

recorded 0.7% each, the other stat
No of Percentage(%)
iti Positive
o o of No of iti sample positive |
a te) N ! positive B screened (rainy (rainy season)
(State) sample (dry season) : v,
screened (dry (rainy  5€aso
(dry season) season
60 . -
season 33 : -
Nocar 50 - ) 61 2 0.7
Nasarawa 50 10 33 . 2 o
i?;al 38099 _ 23,“” :
N ) Feder! CaP't‘al bl o, were positive with rotavirus antigens
m children of vl s 3'f7 0N\gsara'\jva state and FCT 1.4% (Table
Of the 222 stool samples collected fr0 Lo Kward <tate 0.9%, none or arawa state 90 0 R
and distributed 22 follows: NI g | 1& ;' m children of business mteﬂeag 4% and FCT 1.5% (Table 5), and
4.5). Out of the 263 St00] samples 0% 4 state 0.4%, Nasarawa sia’c T e and distributed as follows:
dis%-.bulied as follows: Niger S ate 1'10/"ﬁ,’ . children farmers, (s.szfuzoﬁq_ea LRZSS)V
from the 112 ey Samplei feogeg odN rawa state 0.9% and FCT 4.4% )
Niger state 0.9%, Kwara state & 149
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Table 5: Distribution of Rotavirus infection by social €lasS____——— g7 000
Location Civil servant Business ) Ns N 9
(State) Ns Np o%p Ns NP R i 7op
Niger 50 3 14 70 3 o4 15 : 26
Kwara 62 2 0.9 70 1 0.4 18 3 2.6
Nasarawa 60 = - 69 1 g = : y
e - ; 14 54 4 1.5 46 5 4.4
Total 222 8 3.7 263 9 3.4 115 10 8.8

NS — Number screened , NP- Number positive, %p- percentage posit

Of the 295 stool samples collected from children that drink w

and distributed as follows: Niger 1.7%, Kwara 0.7%, none for Nasarawa a :
k water from rivers and/or streams, 5.3% were found to

the 305 stool samples collected from children that drin

be positive and distributed as follows: Niger 0.7%, Kwara 1.4%,

ive, FCT — Federal Capital Territory

ater from either tap or borehole, 3.8% were pbsitive
nd FCT 1.4% (Table 6). And out of

Nasarawa 0.7%, and FCT 2.6% (Table 6).

Table 6: Distribution of rotavirus infection according to water sources

Water
Location Tap Irces Stream/river
(State) Ns borehole Ns Np %
Np %p
Niger 68 5 1.7 82 2 0.7
Kwara 81 2 0.7 69 4 1.3
Nasarawa 74 - - 76 2 0.7
FCT 72 4 1.4 78 8 2.6
Total 295 11 3.8 305 16 5.3

NS = Number screened , NP- Number positive, %p- percentage positive, FCT — Federal Capital Territory

FCT - Federal Capital Territory

Out of the 286 stool samples collected from children that use pit or flush latrine, 3.2% were positive for rotavirus
antigens and distributed as follows: Niger state 0.7%, Kwara State 0.7%, none for Nasarawa State and FCT
1.8% (Table 7). Similarly, of the 314 stool samples collected from children without latrine, 5.7% were found
positive and distributed as follows: Niger state 1.6%, Kwara state 1.3%, Nasarawa state 0.6% and FCT 2.2%

(Table 7).

Table 7: Distribution of rotavirus infection according to latrine type
Latrine

Location Pit/flush type Open

(State) Ns Np Ns space %p

%p Np

Niger 70 2 0.7 80 5 1.6

Kwara 77 2 0.7 73 4 13

Nasarawa 59 - = 91 2 06

FCT 80 5 1.8 70 7 2.2

Total 286 9 3.2 314 18 57

NS — Number screened , NP- Number positive, %p- percentage positive, FCT - Federal Capital Territory

FCT - Federal Capital Territory

DISCUSSION
Diarrheal disease is an important cause of morbidity

and mortality in children and rotavirus has been
identified as an important causative agent among
children less than 5 years of age (Santos and Hoshino,
2005). Globally, infectious gastroenteritis has been
ranked the second most common disease and

150

accounts for 16 percent of all illnesses among infants
and young children world wide (Armah et al, 2003).
In Africa and other developing nations of the
world the impact of diarrheal illnesses on infants and
young chlld(en is staggering. An estimated number of
diarrheal episodes in children younger than 5 years of
age is about 450 million and 1 - 4 percent of this
resulted in the deaths of children (Armah et a/, 2003).
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Lty i1 sub-saharan Afr!c? dl'arrheall diseases have
Rec anked first among infectious diseases i the
peen ries Of both frequency and mortality with the
et burden o infants and young children,
gre enteritis associated diseases is responsible for th
Gasr° 00 child {, the
i of Over 33,0 ren below 5 years of age
drenaoﬂg nigerian children and r_otavirus has been linked to
cease as reported by Aminu et al, ( 2008). Efforts to
 jevelop 3 .cand.idate vaccine that would be suitaple to

Nigerian .SItuatlon rely o a great extent on the
identification of the strains of the rotaviruses and
determination of posglble genetic combinations of the
Jirus in circulation in Nigeria.

In this study, rotavirus was detected in stool
camples obtained from young children and infants with
diarrhea who were presented in the hospitals located in
the major towns and cities of the three North Central
ctates of Nigeria and the FCT. The virus antigens
detected in the stool samples were antigenically sub
grouped and the genome profile analysed by reverse
transcriptase polymerase chain reaction (RT - PCR) and

agarose gel electrophoresis (AGE) techniques.

' The present study conducted in 3 states and
FCT reported an overall prevalence of 4.5%. Different
results were reported with high prevalence ranging from
9% to 27% in previous studies conducted in Nigeria by
- Gomwalk et al. (1990); Gomwalk et a (1993); Nimzing
et a/, (1998); Adah et al. (2001); Steele et al (2002);
- Aminu et al. (2008); Odimayo et al. (2008); Aminu et a.
(2009) and Dzikwi et /. (2009). Reasons to explain why
the report of the present study indicated low prevalence
of 4.5% compared to previous reports that ind.icated
prevalence range of 9% to 27% could be gt.tn.buted
 largely to ignorance about rotavirus gastrocf_ntentls in the
past. It could also be attributed to !mprovem.ents
recorded on the compliance with the provision of sanntatzy
laws and standards being enforced by government mostly
: : - larly present study reported
in the states capitals. S!mllary p o area of Nigeria
rotavirus diversity in a wider geograp Ind ernironmenta)
and also evaluated Soc.loeconomlc'narotavirus infection
' factors as likely predisposing fact(r)\res ;;revious reports that
in the study areas compared 1o astroenteritis in a small
investigated cases of rOta\/lmrfsi?iered limited number of
geographic area and only co factors s likely

i ental .
j socio-econarmic and. erz)\gar\(/)ir:lr; infection. These explain
i i actors in T
predisposing f

nt study
. petween the prese
differences
‘why there weré

and the previous rep‘O:i-e of the Virus infection among
: ale

i ban
and children from ur
children in the rural aarngs3.6% respectively (Table 1)

5.6% ; arising from the
ents weré difference
settlem ccount for the th rotavirus between

jated Wi -
fection assot;lr?;s and their counterparts in

be attributed to Iaick of portable
ngs ¢ 4 poor hygienic environment as a
, and P disposal of both human and
‘mmatfmore poor quality of food and
ot I’:/?Sit hoslpitals for medication due to
romPtY oty might be another reason.
nd/or P ort by Glass et al. (2006) indicated
as not associated with quality of

e d

a
revious reP
< infection W
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itis difficult to rule out the
9eneral lapses in hygienic
cgmmunities in Africa, like
gtlng factor in diseases
diatric diarrhea (rotavirus
rural settings in Nigeria and
such as Niger, Somalia and
of water from streams and
that the source of the water

gnwronment, water and foog

|ssuel of water pollution and'
pljactl‘ces peculiar to most rural
ngena_ a5 a major contrib
Fransrmssion Particularly pae
infection). The fact that most
Some other African countries
Ethopia have their sources
rIvers, coupled with the fact

is shared with ic ani
the water withoi?nt:e's i animals, the frequent usage of
; el €ing treated increases the chances of
ransmission  of  diarrheal  diseases among people
especially the younger ones that are immunologically
naive. However, the differences in the prevalence of
rotavirus infection according to location (i.e rural or urban
settlement) was not statistically significant  (p- 0.028
and 0.085) i.e (p>0.005). This was previously reported
by Hejkal et al. (1984); Pang et a/, (2004); Santos and
Hoshino (2005); Glass et a/ (2006) and Mishra et a/ .
(2010), who indicated that rotavirus infection was not
related to the quality of water, food and environment of
children.

The prevalence of rotavirus infection among
children between the age group <1-2 years and 3 - 5
years were 5.9% and 3.4% respectively (Table 2).
Although there seems to be a wide difference between
the two figures above (5.9 % and 3.4%), there is no
statistically significant difference between the two values
(p = 0.043 and 0.134). The reasons to explain the
difference in the values among children in the age
groups <1-2 and 3-5 years cannot be far fetched, in the
sense that the most affected age group of <1-2 years
could be linked to the premature nature of the immune
system of the children, although exclusive breast feeding
has been reported to confer immunity on the infants
(Armah et al, 2003; Mishra et al,, 2010), the factor
behind the high prevalence of infection with rotavirus
among the children (<1-2 years) in the present study
might further be attributed to the inability of the nursing
mothers, particularly in rural settings to exclusively breast
feed their babies as specified by UNICEF. In a similar
study by Aminu et ak (2008) in North Western Nigeria, a
high prevalence of rotavirus diarrhea was reported in
younger children, and that report was corroborated by
the present study. A prevalence of 5.9% rotav‘!rus
infection was found in children <1-2 years as against
3.4% in older children (3-5 years) (Table 2). On the
contrary, age was found not to influence rotavirus
infection in the study areas (p = 0.043 and 0.134).

The prevalence of rotavirus infection among
male and female children screened was 3.7% and 5.5%
respectively. The difference in the prevalence of the
infection among the two groups was not statistically
significant (Table 3). Sex was not found to be a
significant factor in the prevalence of rotavirus infection
among male and female children in the study areas'
(p>0.005). However, studies by Steele et al. (2002);
Armah et &l (2003); Robert (2004) and Glass et 2

(2006) have consistently indicated that male children

regardless of the age group Or social status, are twitcse
likely to be infected than their female counterparts.
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The present study indicated that female children were
more susceptible to the infection with the virus. This
differ from earlier reports by Steele et a/, (2002); Armah
et al. (2003); Robert (2004) and Glass et /. (2006).
The paradigm shift in the present study raised the
Speculation that female children could also experience
Same rate of infection with rotavirus like their male
counterparts if exposed to the same situation or
condition. :

The prevalence of rotavirus infection in the
stool samples collected over the two seasons in the year
of study was different being higher in the dry months of
the year (November 2008 — March 2009) with 7.4%. On
the contrary, the prevalence of rotavirus infection during
the rainy season (May 2009 - September 2009) was
1.4% (Table 4). However there was no significant
difference statistically between the prevalence of
infection among children in both the dry and rainy
seasons. The out come of the present study is contrary to
previous reports by Paul and Erinle (1982); Gomwalk et
al.  (1993); Santos and Hoshino (2005); Rutjes et al.
(2009) and Mishra et a/. (2010) who reported that low
humidity associated with dry season has significant
influence in rotavirus infection among children. The
overall prevalence of rotavirus infection in this study and
previous studies conducted by Aminu et al (2008);
Aminu et al. (2009) is typical of countries in the tropics
and subtropics like Nigeria.

The prevalence of infection among children of
civil servants, business parents and farmers/low income
earners was 3.7%, 3.4% and 8.8% respectively (Table
5). The rate of infection was higher among children of
low income earners 8.8% compared to children of civil
servants with 3.7% and those whose parents are into
business with 3.4% (Table 5). The results of this study
therefore showed that rotavirus gastroenteritis is
associated with poverty, poor environmental standards,
poor nutritional qualities peculiar with the poor. Although
studies by Glass et al. (2006) and Mishra et a/. (2010)
have revealed that rotavirus infection in children is not
influenced by socio economic status of the parents, it is
convincing in this study that the disease is associated
with the poor, because the total number of stool samples
collected from the children of the low income earners 115
was far below the stool samples collected from the other
two categories, i.e children of the civil servants 222 and
those whose parents are into business 263. Yet, the
prevalence of infection was higher among children of the
low income earners, 8.8% (Table 5). In Nigeria, poor
environmental standards, general lapses in hygienic
practices and high rate of environmental pollution are
characteristics of the poor and therefore could have been
the factor behind the high prevalence of the infection
among the children of the low income earners in the
study areas. However, the result of the present study
confirmed that socio economic status of the parents has
no influence on rotavirus infection in the study areas
(p=0.030, 0.018 and 0.028). Similar results were
reported by Glass et a/. (2006) and Mishra et a/. (2010).

" Transmission of rotavirus gastroenteritis from person to
_person occurs through polluted water. Rotaviruses are
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quite stable in an environment thatlli rnto;sty and dirty
and have been found in water samples at levels a5 high
as 1-5 infectious particles/gallon of water as reporteq by
U.S. Food and Drug Admmlstratlop (2007). In a similar
ies et al. (2009), it was reporteqd th
study by Rutjes €l - a
rotavirus is a causative agent in several waterborpe
outbreaks of diarrhea in both developed and developing
nations. In this study the prevalence of rotayiryg
gastroenteritis among chlldren that drink tap or borghole
water and those that drink water from streams or rivers
varied considerably. A higher prevalence of 5.3% ygg
found among children that drink water frgm streams or
rivers, compared to those children that.dr.mk. water from
tap or borehole with 3.8% (Table 6)_- Th's IS similar to the
reports by U.S. Food and Drug Administration (2907) and
Rutjes et a/.(2009), despite the fact that the environment
where the present research was conducted (Nigeria)
cannot be equated to advanced nations like the U.S.A,
and Netherlands in terms of sanitary standards and
environmental management. The similarities of those
reports and the present study was the fact that water
was considered as possible predisposing factor in
rotavirus infection and mode of transmission among
children. However, despite the difference in the
prevalence between children that drink water from tap or
bore hole and stream or river (5.3% and 3.8%
respectively), there was no relationship statistically
between the source of water and rotavirus gastroenteritis
in the study areas (p> 0.005).

The prevalence of rotavirus infection among
children with good toilet facilities in their respective
homes and those that lack toilet facilities were 3.2% and
5.7% respectively (Table 7). However there was no
significant difference statistically in the prevalence of the
infection between children with good toilet facilities and
those without toilet facilities (p>0.005). In a similar study
conducted by U.S. Food and Drug Administration (2007),
it was established that because a person with rotavirus
diarrhea often excretes large numbers of virus (108-1010
infectious particles/gram of feces), infection doses can
readily be acquired through contaminated hands, objects
or untensils, especially in an environment that is
characterized by indiscriminate disposal of fecal
materials. This could have been the reason for the high
prevalence of infection among children with no toilet
facilities 5.7% (Table 6).

But the factor (toilet facilities) was confirmed statistically
not relevant in rotavirus infection among children in the
study area of the 3 north central states of Nigeria and the
FCT. The prevalence of rotavirus infection in each of the
3 states was: Niger 1.2%, Kwara 1.0%, Nasarawa 0.3%
and FCT 2.0%. It is evident that the Federal Capital
Territory (FCT) has the highest prevalence of infection
compared to the remaining 3 states.

This is a confirmation of the earlier report (Glass et al,
2006) that rotavirus infection may not be associated with
quality of an environment, as similar incidence of
infection was observed in both developed and developing
countries of the world.
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peason to account for the high prevalence
qastroenteritis in FCT, despite improved
“onditions, good water quality and

ealth awareness could be due to h
residents of the satellite towns who enjoyed little access
o good water quality, poverty coupled with limited
Jccess to health care facilities. Despite the differences in
the prevalence figures in the 3 states and FcT , there was
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no significance difference between them in the three
states and Federal Capital Territory,
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