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Abstract: Immunization coverage in Bida Emirate Area (BEA) is still very low in spite of the huge financial 

resources expended in Nigeria.This however, raises concerns as to what could be responsible. This study aimed 

at assessing the effects of mothers’ knowledge, attitude and practice (KAP) on immunization coverage in the 

rural communities of BEA of Niger state. Chi square was used to determine the effect of KAP and multiple 

logistic analyses was used to determine the likelihood effects of these factors on immunization status.The full 

immunization (FI) coverage was 27.81%. The study revealed that the percentage of those who had considerable 
knowledge of: number of times OPVs are given, the age of the child at which MCV is given and BCG 

preventable symptoms were significantly higher for those who have their children completely immunized. The 

low literacy level in these rural communities may be responsible for the very low KAP of mothers recorded, 

which also may have contributed to the very low immunization status. We recommended among others that girl 

child education is given more priority over early marriage in this area as well as increased rural community 

mobilisation and participation for both men and women in immunization services. 
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1. INTRODUCTION 

It is reported that over 3 million deaths occur worldwide every year from Vaccine Preventable 
Diseases (VPDs) and over 2 million deaths are delayed through immunization processes [1, 2, 3]. The 

implication is that more childhood mortality resulting from VPDs is still being recorded than are 

being prevented by vaccines [3]. However, immunization of children remains one of the most cost 
effective and public health intervention strategies to combat childhood morbidity and mortality arising 

from infectious diseases [1, 3, 4, 5]. In Nigeria for instance, under-five mortality rate ranks as one of 

the highest worldwide and VPDs account for more than 22% of these deaths [6] amounting to over 

200,000 deaths per year [7].  

A recent guideline by World Health Organization (WHO), United Nations Children’s Fund (UNICEF) 

and National Programme on Immunization (NPI) which was adopted for Nigeria and began in Niger 

State in February, 2013 stipulates that a child should receive four doses of OPV (Oral Polio Vaccine), 
three doses of Pentavalent vaccines (a combination of five vaccines-in-one that prevents diphtheria, 

tetanus, whooping cough, hepatitis B and haemophilus influenza), and one dose each of BCG (Bacilli 

Calmette- Guerin), HEPB 0, MCV (Measles Containing Vaccine) and Yellow Fever [3, 7, 8]. To 
effectively control VPDs therefore is a function of the extent of immunization coverage achieved. 

This explains the fact that poor immunization coverage accounts for greater burden of VPDs 

especially in the rural areas [9].  

Many factors (individual, community and systematic) have been found to be responsible for low 
vaccination coverage in most parts of the world especially in the developing countries [10]. Some 
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studies have shown consistent association between mother’s literacy level and immunization status of 
children. Literate mothers perhaps had basic knowledge about the purpose of immunization. In the 

same way, complete immunization coverage was found to be associated with the parent’s level of 

education, for instance, children of non-educated fathers who reported no knowledge of the objectives 

of immunization were less likely to be completely immunized [11].  

Studies have revealed that under-five mortality is inversely related with their immunization coverage 

rates, but however it varied between developed and developing countries [9]. For instance, advanced 

countries with under-five mortality rate of less than 10 in a 1000 have more than 90% immunization 

status. However, in developing countries with immunization coverage rates below 80% have under-

five mortality rates above 100 in a 1000 [9, 12]. So, strengthening national immunization systems, 

especially in countries with the greatest number of under-vaccinated children, should be a global 

priority to reduce morbidity and mortality from vaccine-preventable diseases [8].  

For a child to be fully immunized in Nigeria it cost as much as $226 (Two Hundred and Twenty Six 

Dollars) per child, the most expensive among developing countries [9]. In spite of these huge 

resources being expended, surprisingly has not resulted to significant increase in immunization 

coverage in the country. The percentage of fully immunized children in Nigeria has marginally 

increased from 13% in 2003 to 23% in 2008 [2, 9, 13] and only slightly increased to 25% in 2013 

[14]. This however raises concerns as to what could be responsible.  The purpose of this study among 

others is to determine the immunization status/coverage of children aged 12 – 24 months and assess 

the maternal/care givers’ knowledge, attitude and practice (KAP) of its processes in the rural 

communities of BEA of Niger state.   

2. DATA AND METHODS 

Survey design  

A community-based cross-sectional data from a previous descriptive survey [3] was used in this 

study. BEA has six Local Government Areas (LGA), one of the LGA is purely an urban community. 

From the remaining 5 LGA’s, the sampling frame of the districts was obtained (excluding the districts 

hosting the LGA headquarters) and were considered as clusters. A systematic random sampling was 

adopted to select representative sample cluster districts by selecting every second district resulting 

into 19 districts. All the major villages under the selected 19 districts were given equal chance of been 

selected to be the starting village in their district using a simple ballot. From the selected village, all 

eligible mothers were interviewed. At the event where we were unable to find the total needed for the 

cluster, the nearest village was considered and so on till the required number of respondents were 

found [5, 15]. 

Survey Instrument  

The survey collected information on socioeconomic, demographic and immunization indicators from 

a representative sample of 495 mothers of eligible children of age 12 – 24 months in these rural 

communities in BEA, as well as the mother’s basic knowledge, attitude and practice of immunization 

processes. The study also elicited information on the child’s immunization status whether they were 

fully, partially or not immunized at all. The child’s immunization card was examined and where not 

available, the mother was asked to give the history of the immunization.  

Ethical Approval 

The ethical approval for this project was given by the Research and Development Committee of Niger 

State Polytechnic in Zungeru. We also obtained informed consent from the Administrative Heads of 

the localities where data were collected and from all respondents who participated in the survey 

before the interview was conducted. A Parting gift of Paracetamol syrup was given to each mother 

who consented to participate in the survey [3]. 

Variables of Interest 

Outcome Variable: The outcome variable was the immunization status of the children age 12-

24months obtained from the child’s immunization card (or by history) and classified as: ‘1’ if the 

child had been fully immunized of all the basic doses of BCG, OPV0 and HEPB0 at birth, 3 doses 

each of OPV and Pentavalent, 1 dose each of MCV (Measles Containing Vaccine) and Yellow Fever 
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Vaccine; classified as: ‘0’ if the child had missed any of these doses or had not even been immunized 

at all. 

Exposure Variables: The main explanatory variables were the knowledge, attitude and practice of 

immunization processes; the socioeconomic and demographic characteristics of the mothers and 

fathers, as well as some child’s factors.  

Statistical Analyses 

We adopted the following levels of data analysis: 

(i) Bar charts were used to describe the immunization status of children  

(ii) We examined the independent relationship between selected KAP variables and 

immunization status using chi-square test and 95% Confidence Interval.  

(iii) To further examine how ‘KAP’ influence child’s immunization status, three different 

models were fitted. 

 Unadjusted univariate logistic analysis of the effect of KAP on immunization 

status 

 Unadjusted multivariate logistic analysis of the effect of KAP on immunization 

status 

 Adjusted multivariate logistic analysis of the effect of KAP incorporating other 

background variables at multivariate level. 

(iv) We used Likelihood Ratio Test (LHRT) to test for the goodness of fit of the models that 

resulted from our multiple logistic regression analysis. Also Variance Inflation Factor 

(VIF) was used to check for multicollinearity [16].  

(v) All analyses of data were done using STATA (version) 14 for academic users [17].  

3. RESULTS AND FINDINGS 

Background Variables 

The average age of mothers who participated in the survey was 29 years with standard deviation of 6 

years and that of the of the children was 17 years with standard deviation of 4 years. Only 0.81% were 

of Christian faith and the rest were Muslims. About 93% of the respondents are below secondary 

school education. Majority of the respondents are into farming and trading (89%). 204 representing 

41% were children of fourth order and above, while 98 (20%) were of the first order. Majority of our 

respondents were in a monogamous marriage (50%), of 40%, their partner has two wives, 8% with 

three wives and 2.2% with either four wives or above. About 42% of the respondents, their partners 

do not have education, 13% went to primary school, 27% had secondary education, while only 16% 

had higher education. 53% of the respondents delivered the baby concerned in a health facility and 

44% delivered at home   

Immunization Status 

The study showed that full immunization (FI) coverage of children between 12 to 24 months in rural 

communities in BEA was 27.81%, partial immunization (PI) was 50.10% (i.e. had received at least 

one of the doses of immunization, but not all) and 22.09% had never been immunized at all, and 

33.88% do not have immunization card.  

It was observed that 71% of children age 12-24months in rural communities of BEA have received 

BCG vaccination, 62% received Hep B 0 and 64% have had OPV0. Only 54% were immunized with 

OPV3 resulting to a dropout rate of 10% in OPV0 to OPV3. In the same way, 66% of these children 

were immunized with Pentas 1, Pentas 2 (54%) and 55% have had Pentas 3 bringing about 11% 

dropout rate; 53% and 54% could not be immunized with Measles Containing Vaccines and Yellow 

Fever Vaccine respectively. 
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Fig. 1. Multiple Bar Chart representing the immunization status in percentage. 

Relationship between KAP and Immunization Status of Children. 

Table 1 shows the effects of KAP on immunization status. It revealed that the percentage of those 
who had knowledge of: number of times OPVs are given, the age of the child at which MCV is given 

and BCG preventable symptoms are significantly higher for those who have their children completely 

immunized. Among those who had negative attitude on: the benefit of immunization, will not 
recommend immunization for others and are not ready to pay for immunization if asked to, were 

significantly higher among those who had incomplete immunization status. Having a card was found 

to be significantly associated with immunization status. The place where immunization is obtained 
was also significantly associated with the immunization status 

Table 1. Knowledge, Attitude and Practice (KAP) of Mother and Immunization Status of Children 

Knowledge 

Variables   N CI(%) ICI(%) Chi2     

 Purpose of immunization    72.79**     

 Yes   236 45.76 54.24      

 No   252 11.11 88.89      

 Number of times OPV is given   63.57**     

 Yes   103 59.22 40.78      
 No   384 19.53 80.47      

 Age at which Measles Containing Vaccine is given 50.34
**     

 Yes   102 55.88 44.12      

 No   386 20.47 79.53      

 BCG preventable symptoms   50.93**     

 Yes   104 55.77 44.23      

 No   383 20.37 79.63      

 Side effect of vaccines at birth   38.53**     

 Yes   191 43.98 56.02      

 No   290 17.93 82.07      

 Age full immunization is completed  13.80**     
 Yes   151 39.07 60.93      

 No   338 22.78 77.22 
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Attitude 

Feels immunization is Beneficial   18.53
**

     

 Yes   421 31.35 68.65      
 No   67 5.97 94.03      

 Will Recommend immunization for others 9.05
**

     

 Yes   424 30.19 69.81      

 No   64 12.50 87.50      

 Will pay for child’s immunization if asked to 6.12**     

 Yes   397 30.23 69.77      

 No   92 17.39 82.61 

Practice 

 Child has immunization card   5.08
**     

 Yes   322 31.37 68.63      

 No   161 21.60 78.40      
 Place immunization can be obtained  51.97**     

 Health Cen.  183 45.90 54.10      

 Home   69 2.90 97.10      

 Hospital   200 23.00 77.00     

 Outreach  17 23.53 76.47 
** 

p< 0.05; CI= Complete Immunization; ICI=Incomplete Immunization 

Unadjusted Logistic Analysis of KAP and Immunization Status 

Table 2 shows the unadjusted multivariate logistic analysis of the effects of KAP on immunization 

status. The odds of immunization of child for those who knew the purpose of immunization is 6.7 

times higher than those who have no knowledge of the purpose. The odds of immunization for those 

who knew the BCG preventable disease and the age at which a child will complete his/her 
immunization are 5 and 2 times respectively significantly higher than those who do not know. For 

those who believed that immunization is beneficial the odds of immunizing their children were 7 

times higher than the reference group (those who said is not beneficial). 

Table 2. Logistic Analysis of KAP and Immunization Status 

    Model 1(UIOR)  Model 2(UMOR) Model 3(AOR)  

Knowledge:           

 Purpose of Immunization        

 No   1.00   1.00   1.00  

 Yes   6.75(4.22–10.79)** 3.51(2.03-6.08)**  3.34(1.84-6.05)** 

 Number of times OPV is given        

 No   1.00   1.00   1.00  

 Yes   5.98 (3.75 – 9.54)** 1.74(0.75-4.02)  1.90(0.76-4.74) 

 Age when MCV is given         

 No   1.00   1.00   1.00  
 Yes   4.92 (3.09 – 7.81)** 0.85(0.30-2.48)  1.01(0.31-3.28) 

 BCG preventable Symptom        

  No   1.00   1.00   1.00  

 Yes   4.93 (3.11 – 7.81)** 1.71(0.68-4.32)  1.59(0.56-4.52) 

 Side effect of vaccination at Birth        

 No   1.00   1.00   1.00  

 Yes   3.59 (2.37 – 5.44)** 1.38(0.81-2.35)  1.35(0.75-2.44) 

 Age to complete immunization        

 No   1.00   1.00   1.00  

 Yes   2.17 (1.44 – 3.29)** 1.00(0.62-1.63)  0.81(0.47-1.38) 

Attitude:           

 Immunization is beneficial        
 No   1.00   1.00   1.00  

 Yes   7.19 (2.57 – 20.18)**  6.02(1.16-31.11)** 9.77(1.70-56.12)**
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 Recommend immunization for others       
 No   1.00   1.00   1.00  

 Yes   3.02 (1.40 – 6.51)** 0.31(0.07-1.41)  0.18(0.03-0.98)** 

 Would pay for immunization if need be       
 No   1.00   1.00   1.00  

 Yes   2.06 (1.15 – 3.68)** 0.98(0.41-2.37)  1.22(0.46-3.23) 

Practice            

 Child has Immunization Card        

 No   1.00   1.00   1.00  

 Yes   1.66 (1.07 – 2.58)** 1.82(1.08-3.05)**  1.82(1.04-3.21)** 

  Place where immunization is taken       

 Home   1.00   1.00   1.00  

 Health Facility  6.85 (2.91 – 16.13)** 4.08(1.63-10.20)** 4.68(1.74-12.52)** 

Background Variables          

 Child’s Birth Order         
 Fourth & above        1.00  

 Third         0.27 (0.11 -  0.67)**

 Second         1.03 (0.53 -  1.98)

 First         0.63 (0.31 -  1.27)

 Partner’s Educational Status        
 No Education        1.00  

 Primary         2.32 (1.03 - 3.29)**

 Secondary        1.72 (0.90 - 3.29)

 Higher         1.06 (0.41 - 2.73)  

**
p< 0.05; UIOR=Unadjusted Independent Odd Ratios; UMOR=Unadjusted Multivariate Odd Ratios and 

AOR=Adjusted Odd Ratios 

Effects of KAP on immunization status after adjusting for cofounding socioeconomic and 

demographic variables 

After adjusting for cofounding socioeconomic and demographic factors using multivariate logistic 

analysis (Model 3 of table 2), we observed that only the factors such as ‘knowing the purpose of 
immunization’, ‘believed that immunization is beneficial’, ‘the child had immunization card’, that 

‘immunization can be taken in the health facility’, the ‘child is of a higher birth order’, and 

‘respondents’ partner hold a primary education level’, were found to significantly increased the 
chance of complete immunization compare with their reference group. However, those who claimed 

that they would recommend immunization for others were surprisely found to significantly decrease 

the chance of complete immunization coverage. 

Test for Goodness of Fit and Multicollinearity 

We conducted Likelihood Ratio Test (LHRT) to test for goodness of fit between the effects of 

unadjusted KAP on immunization Status and that of KAP after adjusting for socioeconomic and 

demographic variables. The chi square was 25.26 with degree of freedom 23 and the p=value of 
0.3369 indicating that there was no statistical significant improvement in the model fit (That is 

adjusted KAP is not different from the unadjusted KAP on immunization status). Also, we performed 

a test of multicollinearity using Variance Inflation Factor (VIF) and the values ranged from 1.13 to 
4.67 with a mean VIF of 2.52 indicating that there was no case of multicollinearity since VIF were all 

less than 10 [16].  

4. DISCUSSION 

The Immunization Coverage of children in Rural BEA of Niger State, Nigeria 

The 28% full immunization status for children in rural communities of BEA is relatively very low. 

This is however, comparable to 30% found for the whole BEA which was reported elsewhere [3] and 
in a rural community in southwestern Nigeria [9], and is just a little higher than national coverage of 

25% achieved in 2013 [13]. However, the 10% drop out recorded for OPV0 to OPV3 is within the 

acceptable benchmark [9], this was lower than what was found for the entire region, indicating that 

mothers in rural areas were more consistent in immunizing their children than anywhere else in the 
region. Also, the dropout rate for Pentas of 11% is just 1% above acceptable benchmark, but is 
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however lower than what was recorded in the whole of BEA [3]. The probable reasons for these 
dropouts and low immunization status recorded may not be unconnected with non-availability of the 

vaccines on equal basis. Also, OPVs are taken orally and Pentas are injectables, there is the likelihood 

that mothers in the rural areas may be more skeptical about the side effects of injectables than of oral.  

The Effects of KAP of immunization processes on Immunization Status 

The KAP of mothers/care givers have a direct significant effect on the immunization status of the 

children. Greater percentage of those who do not have correct knowledge of: purpose of 

immunization, number of times OPVs are given, at what age Measles Containing Vaccine is taken, 
the side effect of vaccines taken at birth and the age at which vaccination is completed were 

significantly greater among those whose children were incompletely immunized than those 

completely immunized. This agrees with other findings [18]. Also the attitudes the mothers have 
toward immunization exercise have direct effects on immunization status.  

However, after adjusting for the significant cofounding socioeconomic variables, knowing the 

purpose of immunization was still significant, which agrees with the popular saying that ‘when the 

purpose of a thing is not known, abuse is inevitable’. The low literacy level in these rural communities 
may be responsible for the very low KAP of mothers recorded, which also may have contributed to 

the very low immunization status. The child having an immunization card has a direct relationship 

with the immunization status. An immunization card could often serve as reminder/motivator to go for 
immunization 

5. CONCLUSION AND POLICY RECOMMENDATIONS 

Our conclusion in this study is that full immunization coverage of children in rural communities of 
BEA is very low compare with the expectation of WHO of 80% full immunization coverage in sub-

region as at 2010. This status is not unconnected with very poor KAP of mothers/care givers on 

immunization processes which in turn is traceable to very high illiteracy level especially in the rural 
areas. 

The findings from this study have far reaching policy implications as such; we put forth the following 

recommendations: 

 Girl child education should be encouraged at the expense of early marriage especially in the 

rural areas. 

 An increased rural community mobilization and participation of both men and women in 

immunization services 

 Increase in advocacies by health workers on the purpose and need for immunizing children 

against preventable deadly diseases. 

 These advocacies could also be directed not only to the mothers alone but also to the fathers 

thereby increasing men’s participation in reproductive health 

 All health workers posted to rural health centres should be encouraged to live in the 

communities they are posted to work.  

 Health centres be equipped with solar powered refrigerators for preservation of the vaccines 

 All children eligible for Immunization should be issued cards. In a situation where it is 

misplaced, effort should be made to have it replaced. 
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