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ABSTRACT
Background: High level of Poliovirus protective antibodies, must at all times be sustained in a
community if poliomyelitis eradication is to be achieved. For some time now children have been
vaccinated against poliomyelitis through various means in Northern Nigeria without authorities taking
steps to evaluate the effectiveness of such activities. Aim: This research was focused on assessing the
overall success of the Immunization programme using children whose mothers have access to
immunization facilities. Materials and methods: A cross sectional survey was designed to enroll
children whose mothers had access to Health Facilities across the state. Eighty blood samples of under
- five years old children in Kebbi state were collected and tested for the presence of poliovirus
antibodies. Indirect ELISA was used to detect for the presence of the antibodies. Results: Out of these
samples collected, 65 (81.3%) have antibodies to all the serotypes. While 75 (93.8%), 71 (88.8%)
and 74 (92.5%) have antibodies to poliovirus serotypes 1, 2 and 3 respectively. Older children 48 – 59
month had the highest poliovirus antibody prevalence 21 (95.5%). Female children had higher
prevalence than males. Children who have not received any vaccination against Poliovirus had lowest
antibody prevalence 9 (64.3%). Children who had more than four doses of the vaccine had the highest
prevalence of Poliovirus antibodies. Urban children had higher Poliovirus antibody prevalence than
their rural counterparts. Children whose fathers educational were up to tertiary level had higher
antibody prevalence than those with either primary or secondary school level. Conclusion: This study
found out that age of the children and educational level of the children fathers had a significant effect
on the prevalence of antibodies at P = 0.05. More work needs to be done in order to sustain the
apparent success achieved in stopping the poliovirus circulation and outbreaks within the populace in
Kebbi state Nigeria.
Keywords: Antibodies, Children, Kebbi State and Prevalence.
INTRODUCTION
Poliomyelitis is a highly infectious disease caused by a
virus that mainly affects children under five years of
age. There is no cure for the disease; it can only be
prevented (Atkinson et al., 2007). Poliomyelitis is an
acute viral infection which ranges in severity from a
nonspecific illness to paralysis with permanent disability.
Studies conducted revealed that individuals that have
received adequate doses of oral polio vaccine, about
95% develop immunity (Bodian et al., 1965).
A lot of factors come together to aid Poliovirus
transmission as work done by Ohri et al., (1999)
revealed. Doses of oral polio vaccine (OPV) taken,
distance from the Health Facility offering Routine
Immunization, age of the children sampled and other
factors have been found to have either positive or
negative effect on polio antibody prevalence by other
researchers (Kew et al., 2005; Dashe et al., 2010).
Neutralizing antisera has been used to classify
polioviruses into their three distinct serotypes based on
their pattern of reaction (Mary et al., 2010).
Programme decisions based on survey findings have
been seen to contribute more towards improved and
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sustained quality of care in health facilities. Combined
with periodic population-based outcome evaluations
and mapping of public health data, health facility
surveys are powerful instruments for improving service
delivery. Health data provide basis for comparisons and
can be used to identify needed interventional targets
for programs as well as for program planning and
evaluation. Primarily health surveys are supposed to
help disseminate pertinent information regarding the
burden of disease and risk factor trend within a
particular community. Ensuring reliability, accuracy of
data tools, representative samples, and the validity of
participant responses, are some of the challenges faced
by health surveys in general (Wilks et al., 2007)
In order to provide quality evidence for impact of
immunization services in Kebbi State, we decided to
conduct a Health Facility-based survey designed to
track polio antibody prevalence in the state under
different settings. Health Facility based survey was
chosen as against community based survey primarily
because of the ease of collecting and storing of the
samples and secondarily for fear of possible refusal by
parents to enrol their children.
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MATERIALS AND METHODS
STUDY AREA:
Kebbi State is situated in North-Western Nigeria with its
capital at Birnin Kebbi. It is bordered to the East by
Sokoto state, to south by Niger and Zamfara states, and
to the west by Benin and Niger republics. It has a total
area of 36,800 km². Agriculture is the main occupation
of the people especially in rural areas. The state enjoys
tropical continental type of climate, which is largely
controlled by two air masses namely; tropical maritime
and tropical continental blowing from Atlantic and
Sahara desert respectively. The air masses determined
the two dominant seasons, wet and dry. Humidity is
27% while wind blow at 11Km/h in ESE direction. The
State receive a mean annual rainfall of 800mm between
May to September with a peak period in August, the
remaining period of the year is dry. The average
temperature is 26°C and can rise up to 40°C in the
peak of hot season (March-July). However, during
harmattan, (December- February) temperature can falls
to 21°C. (Usman, 2013).
Study design:
The study was cross-sectional and was carried out from
February - March 2014 involving 80 children drawn
from different locations within the state. Children were
conveniently included in the study if they lived in the
state.
Target group:
Children ranging from 0 - 59 months of age were
selected. Children were classified as having no dose at
all, or having 1 or 2 or 3 or 4 and those with more than
4 OPV doses. As the father had the final say in the
affairs of the household, his educational level was
assessed.
Questionnaire design and distribution:
The study began after the ethical committee of the
state gave approval for the study to be conducted. We
took verbal and in some instances written consent from
parents or caretakers before taking blood samples. A
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well structured but simple questionnaire was used to
capture all the relevant information required.
Collection of blood sample:
Eighty blood samples were collected from the targeted
age groups (0 – 59 months), after disinfecting the
correct area of the arm with cotton soaked in Dettol.
The blood samples were taken from male and females,
urban and rural dwellers, and from children with
differential parental educational levels.
About 5ml of blood sample was collected from each of
the enrolled child, into a plain labelled tube, which was
placed in ice packs laden vaccine carrier and carried to
laboratory. Each tube with its contents was centrifuged
at 3,000 revolutions per minute for 5 minutes. The
serum was collected in another labelled tube and
processed immediately or was stored in the freezer at 20⁰C until at a later time.

ELISA analysis:
The polio ELISA test kit manufactured by antibodiesonline GmbH, was used for the detection of antibodies
against specific polio virus serotype in the serum (Aliya
et al., 2015).
Statistical analysis:
The statistical analyses were undertaken using Epi Info
version 3.5.4. (Guevarra et al., 2014). A p value of less
than 0.05 was considered statistically significant.
RESULTS
The age-group with the lowest poliovirus antibody
prevalence is 0 – 11 months, this is shown in Table 1.
The difference between the age-groups was statistically
significant at p<0.05. The females had higher poliovirus
antibody prevalence when compared with their male
counterpart from the study population. This is shown in
Table 1 below. However there was no significant
difference between the two groups at p<0.05.
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Table 1. Distribution of children having antibodies to all the Poliovirus serotypes as per their agegroup and gender profiles in the State.
Variable
Sample tested
No. (% )positive
X² calculated
P-value
Age-group
0 – 11
5
3 (23.1)
12 – 23
15
5 (100)
24 – 35
19
19 (76)
36 – 47
19
18 (90)
48 – 59
22
16 (94.1)
13.5748
0.0088
Total

80

65(81.3)

Male
Female

40
40

32 (80)
29 (72.5)

Total

80

65 (81.3)

Gender

The proportion of children having antibodies to
Poliovirus as a function of OPV vaccine taken is shown
in table 2. There was no statistically significant
difference between the various groups with different
OPV dosages at p<0.05. Children whose parent’s
claimed to have taken 3 doses had the highest
prevalence (100%). The lowest prevalence of 64.3%
was found amongst the children who had taken a single
dose. Children in the urban area had higher polio
antibody prevalence than children in the rural area as

0.1865

0.3413

shown in table 2. However, the difference between the
two places was not statistically significant at P<0.05.
The prevalence of poliovirus antibodies as per father’s
educational level is shown in table 2. Children whose
father’s educational level stopped at primary school
level had the lowest polio antibody prevalence level.
Whereas children, whose father’s had education up to
tertiary level, had the highest polio antibody prevalence,
the difference between the groups was statistically
significant
at
P
<0.05.

Table 2. Proportion of children having antibodies to all the Poliovirus serotypes in the state as per the
number of OPV doses received, child’s location and father’s educational level.
Variable
Sample tested
No.(%) positive
X² calculated
P-value
OPV doses
0
1
2
3
4
>4

8
14
14
8
14
22

6 (75)
9 (64.3)
10 (71.4)
8 (100)
12 (85.7)
20 (90.9)

Total

80

65 (81.3)

Location
Urban
Rural

54
26

47(87)
18 (69.2)

Total

80

65 (81.3)

Father’s
educational
level
Primary
Secondary
Tertiary

25
34
21

12 (48)
32 (94.1)
21 (100)

Total

80

65 (81.3)

16

7.1129

11.0705

3.6526

0.0359

26.6840

0.0000
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DISCUSSION
Out of the 80 children whose blood samples were
collected, 65 children (81.3%) had antibodies to all the
three polio serotypes. While 75 children (93.8%) had
antibodies to serotype 1, 71 children (88.8%) had
antibodies to serotype 2 and 74 children (92.5%) had
antibodies to serotype 3 poliovirus. This finding was
higher than what Oderinde et al., (2012) found in North
Eastern part of the country. The high prevalence can be
attributed to increasing number of campaigns carried
out by the Agency responsible for immunizing children.
The introduction of monovalent oral polio vaccine
against type1 polio virus (mOPV1) and type3 (mOPV3),
and subsequent replacement of these monovalents with
bivalent (bOPV1&3) might have greatly improve
antibodies to polio virus serotypes 1 & 3 (Nasr et al.,
2008; Zainab et al., 2012).
No significant association between sex, number of
doses taken, and place of living was observed. However,
other researchers had reported differently (Mehra and
Bensal, 1990, Ohri et al., 1999; Oderinde et al., 2012).
Age and educational level of the father were found to
have a significant effect on the prevalence of antibody
in the children sampled, which is in agreement with
earlier works done elsewhere (Chaturvedi et al., 1978;
Oladejo et al., 2013). This goes to show that refusal
which was common in most communities is gradually
waning away and the higher the educational level the
more the acceptance.
The tremendous improvement in terms of outreaches
and supportive supervision over the years might have
contributed in bridging the gap in urban and rural areas,
thereby enabling the children to be reached in both
urban and rural communities as John (2015) observed.
Number of doses taken were found not have any
statistically significant noticeable effect on the antibody
prevalence. A lot of factors might be responsible for this.
The major being the inability of mothers to recall the
number of doses their children had received (Thomas
and Nicholas, 2012).

Father’s educational level had significant effect in
determining who will be at risk in coming down with
diseases, which can conveniently be extended to
antibody prevalence in any population. It was found out
that as the educational level raises so does the
prevalence of antibody amongst children. Level of
education might have helped in understanding what the
vaccine was all about. Thereby allowing children to be
vaccinated by house-to-house vaccination teams during
campaigns, and allowing mothers to take their children
for routine immunization services (Sebahat and Nadi,
2006).
This study has shown that Nigeria need to work harder
in order to access and immunize all eligible children for
the country to sustain the gain made. The Agency
responsible for immunization could use this data to
improve immunity level particularly in areas where polio
outbreaks might occur.
Conclusion and Recommendation:
Poliovirus antibody prevalence in the children studied
was found to be high in the state. Though considerable
progress has been made in comparison to other states
in the Northern part of the country (Wood and Thorley,
2003) more work needs to be done in the state so as to
ensure all children are reached and eradication finally
achieved.
Intermittent checking of children’s blood
samples who are vaccine recipient for serum
neutralizing antibody against all the poliovirus serotypes
for possible repeat of vaccination will serve as an
interventional marker in reducing the burden of
poliomyelitis infection.
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