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Abstract 
Background: Immunization coverage in different parts of the country varies widely despite efforts 
to improve the services. The immunization status of children is dependent on the dynamics of vac-
cination uptake which is complex and involves the interplay of different associated factors. Aim: 
To determine the immunization coverage, status and the determinants in under 5-year-old chil-
dren in Owerri municipal, Imo State. Methods: The study was a community based cross-sectional 
study involving 420 women and 743 under 5-year-old children. A multistage sampling technique 
was employed and data were collected using a pretested, semi structured interviewer adminis-
tered questionnaire. Data were analysed using a computer software SPSS-IBM version 20. Results: 
It revealed that 63.6% and 88.9% of children less than 12 months and between 12 - 59 months 
respectively according to households were fully immunized. The bivariate analysis showed statis-
tically significant associations between the immunization status of the children and place of birth 
delivery (p < 0.0001), maternal age (p < 0.0001), level of maternal education (p < 0.01), level of 
maternal knowledge (p < 0.0001), religion (p < 0.05) and ethnicity (p < 0.01). Significant predic-
tors of being fully immunized were; maternal age 25 - 29 years old (OR = 2.1), children aged 12 - 
59 months (OR = 4.6), mother having tertiary education (OR = 5.4), being a Christian Catholic 
(OR = 12.5), hospital births (OR = 25.2) and good level of maternal knowledge (OR = 37.7). Conclu-
sion: Immunization coverage is relatively high but not optimal among the studied population and 
thus there is a need to develop strategies aimed at achieving full immunization coverage as this is 
critical in the reduction of childhood morbidity and mortality. 
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1. Introduction 
Immunization, through the administration of a vaccine is a proven cost effective process of protecting vulnerable 
populations from life threatening infectious diseases. According to World Health Organization (WHO), children 
are fully immunized when they have received one dose of Bacillus Calmette Guerin (BCG), three doses of 
diphtheria, pertussis and tetanus toxoid (DPT), three doses of polio and one dose of measles vaccination within 
one year of a child’s age [1]. 

Though vaccination coverage globally has been stable with immunization preventing 2 - 3 million deaths 
yearly, it has been estimated that about 19 million infants are not accessing basic vaccines due to peculiar re-
gional challenges such as inadequate funds and manpower for vaccine procurement, distribution, monitoring and 
supervision activities, and also the poor state and management of health care facilities [2]. In 2014, 60% of the 
estimated 19 million children not accessing the basic vaccines live in 10 countries of which Nigeria is one of 
them [3]. 

In Nigeria, vaccine preventable deaths accounted for about 40% of all under five deaths which was probably 
associated with the performance of routine immunization falling from 74% in 2010 to 52% in 2012 as assessed 
by the DPT3 coverage, a key performance indicator [3]. At the same time, OPV3coverage was observed to be 
rising steadily probably due to the targeted frequent National Immunization campaigns which eventually culmi-
nated to WHO declaring Nigeria in 2015 a non-endemic country for wild polio virus [3] [4]. 

The Nigerian National Immunization Coverage Survey 2010, using DPT3 coverage as key indicator of routine 
immunization reported that North Eastern region of Nigeria had the least immunization coverage of 46% while 
the South Eastern region had the highest coverage of 91% and this marked disparity has remained so with only 
about 50% of the Nigerian States in 2012 having immunization coverage of more than 80% with Imo State 
(study area) in the South Eastern region falling within that category [3]. 

The National Demographic Health Survey (NDHS) 2013 assessed the Country’s full immunization status i.e. 
the number of children aged 12 - 23 months who have received one dose of BCG and measles and three doses of 
DPT and OPV reported that only 25% of the children were fully immunized in Nigeria ranging from 10% in the 
North Western region and in some parts of the North as low as 2% to 52% in the South Eastern region of Nige-
ria with Imo State having the highest full immunization coverage of 62% [5] [6]. 

This inequitable access to immunization services in Nigeria, further highlights the fact that the vaccination 
coverage or administration is not only dependent on the country’s provision of vaccine supplies, equipment and 
manpower which the Government appears to be investing resources but also on other factors such as knowledge, 
opinions and attitude of mothers, mothers education, mother’s religion, number of children within the family, 
perceived health institution support, family income, being born in a health facility and the accessibility to health 
facility’s immunization services, lack of confidence and trust in the health services and political problems 
[7]-[15]. Thus, the aim of this study was to assess the immunization status, coverage, and determinants among 
under five-year-old children in households in Owerri Municipal, Imo State, Nigeria. 

2. Methodology 
2.1. Study Area 
The study was conducted among households within communities in Owerri municipal Local Government Area 
of Imo State, South East, Nigeria. Owerri municipal is one of the three Local Government Areas that make up 
Owerri the capital of Imo State. It is predominantly an urban area covering about 58sq/km with an estimated 
population of 127,213 according to the 2006 census [16]. Owerri municipal is made up of 5 communities and 15 
council wards. 
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2.2. Study Population/Study Design/Selection Criteria 
The study population comprised of households with children under the age of 5 years old and their mothers from 
the selected study communities in Owerri municipal Local Government Area (LGA). The study was a commu-
nity based cross-sectional survey carried out among 420 households and 743 under 5 year old children. Any 
household without an under 5-year-old child was excluded from the study and also excluded were households 
where the mothers were not available as at the time of the survey. 

2.3. Sample Size Estimation 
The minimum sample size was calculated using the Cochrane formula [17]. 

2

2

Z pqn
d

=  

When n = minimum sample size, Z = Standard normal deviate corresponding to 5% significant level, p = pre-
valence in previous studies (62%) [6], q = 1 − p, d = precision set at 0.05. Z = 1.96, p = 0.62, q = 1 − 0.62. Ap-
pling the formula above the calculated minimum sample size was 362. Thus, a sample size of 420 households 
was used in this study taking into consideration an attrition rate of 15%. 

2.4. Sampling Technique 
The sampling technique used to select households was the multistage sampling technique. The first stage in-
volved the selection of 3 communities from the 5 communities that make up Owerri municipal LGA using sim-
ple random sampling by balloting. The second stage involved the selection of 2 council wards from each of the 
communities using simple random sampling by balloting i.e. 6 council wards from the 3 communities were se-
lected. The third stage involved the selection of enumeration areas from the council wards. Two enumeration 
areas from each of the six wards were selected using simple random sampling by balloting. In each enumeration 
area, a prominent location was identified and moving in a particular direction, each consecutive household was 
enrolled until 35 households with at least an under-five were selected from each enumeration area. Any house-
hold without a child under the age of 5 years was skipped and any household that had at least a child under the 
age of 5 years but the mother was not available to be interviewed was also skipped. 

2.5. Data Collection and Analysis 
Data was collected with a pretested, semi structured, interviewer administered questionnaire. The questionnaire 
comprised 3 sections; section one: the socio-demographic characteristics, section two; the immunization status 
of the children and section three; the factors affecting immunization coverage. Two research assistants were 
trained for 2 days and they helped in data collection. Data was collected from the mothers by face to face inter-
view and information about child immunizations were collected from immunization cards and the mother’s ver-
bal report with the verification of the presence of a BCG scar. The level of knowledge of mothers about immu-
nization was assessed depending on the number of vaccines they were able to mention. Those who could not 
mention any type had poor knowledge, 1 - 2 types had fair knowledge, 3 - 4 types had moderate knowledge 
and >4 types had good knowledge. 

Data was cleaned and validated manually, and analysed using Statistical Package for Social Sciences 
(SPSS-IBM) version 20. Descriptive statistics (frequency tables, graphs and summary indices) were generated. 
Chi Square was used to test association between categorical variables while multiple logistic regression was 
used to determine the predictors of immunization. P value was set at 0.05 significant level. 

2.6. Ethical Considerations 
Ethical approval was obtained from the Ethics Committee of Imo State University Teaching Hospital 
(IMSUTHEC). Consent was gotten from their mothers before proceeding to the interviews. It was only in 
households where the mothers gave consent that were enrolled and studied. All authors hereby declare that the 
study has therefore been performed in accordance with the ethical standards laid down in the 1964 Declaration 
of Helsinki. 
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3. Results 
Four hundred and twenty questionnaires were administered with one questionnaire to each mother per household. 
All the questionnaires were completely and correctly filled with 743 children under the age of five years old 
enrolled. 

3.1. Sociodemographic Characteristics 
The mean age of the mothers interviewed was 29 ± 1.4 years with majority of them belonging to the Igbo ethnic 
group (96.2%), ever married (94.3%) in a monogamous relationship (97.4%) and having either a secondary or 
tertiary education (93.1%). More than half of the women were of the Christian catholic faith (57.9%) and had a 
maximum of two children (64.8%). Most of the under 5-year-old children enrolled, were between the ages of 9 
months and 5 years old (82.2%) and were delivered in a hospital (66.9%) (Table 1). 

3.2. Awareness and Knowledge about Immunization 
Majority of the respondents (97.6%) were aware of immunization with the commonest known childhood vaccine 
type and immunizable disease being BCG vaccine (100%) and Tuberculosis (95.6%), while meningococcal vac-
cine (35.1%) and meningitis (44.9%) were the least known. Commonest source of information about immuniza-
tion mentioned by the mothers from hospitals and health care personnel (94.1%) with the majority of the moth-
ers (79.5%) having a good level of knowledge of the vaccines (Table 2). 

3.3. Immunization Perception and Accessibility 
Majority of the mothers (97.8%) felt that immunization was necessary and therefore accepted it but 36.6% of the 
mothers always required their husband’s permission to immunize their child and majority (74.6%) of their hus-
bands accepts it while 16.1% of them claim that their husbands depended on whatever decisions on immuniza-
tion their spouse took (Table 3). 

About 45% of the mothers’ encountered some difficulties trying to immunize their child with 43.1% of the 
respondents citing improper timing of immunization as the cause of the difficulties encountered. About 82% of 
the mothers were aware of the next immunization visit. More than half of the mothers (58.1%) acknowledged 
the presence of immunization outreach services in their locality with 59.5% of the households being within 30 
minutes reach to a health facility (Table 4). 

3.4. Children Immunization Status 
Generally, the majority of the under 5-year-old children (84%) were fully immunized for age (Figure 1). 

The immunization status in relation to their ages as at the time at which each vaccine should be taken showed 
that about 96% of the under 5-year-old children were immunized for BCG, 92% for OPV3, 90% for DPT3, 89% 
for measles and 84% for Yellow fever (Figure 2). 

About 63.6% of children less than 12 months were fully immunized and the age of a child was significantly 
associated with the immunization status of the child (χ2 = 54.46, df = 1, p < 0.0001) (Table 5). 

 

 
Figure 1. Children immunization status.                                 
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Table 1. Socio-demographic characteristics.                                                                 

Variable Category Frequency (%) 

Under 5 children age (months) (n = 743) 

 0 - 11 132 (17.8) 

 12 - 59 611 (82.2) 

Mothers age (years) (n = 420)   

 15 - 24 71 (16.9) 

 25 - 29 173 (41.2) 

 30 - 34 123 (29.3) 

 >35 53 (12.6) 

Marital status (n = 420)   

 Single 24 (5.7) 

 Ever married 396 (94.3) 

No of children per mother (n = 420) 

 1 - 2 272 (64.8) 

 3 - 4 125 (29.8) 

 >5 23 (5.2) 

Mothers occupation (n = 420)   

 Housewife 114 (27.2) 

 Student 106 (25.2) 

 Civil servant 93 (22.1) 

 Traders 81 (19.3) 

 Artisans 26 (6.2) 

Educational status of mothers (n = 420) 

 No education 11 (2.6) 

 Primary 18 (4.3) 

 Secondary 175 (41.7) 

 Tertiary 216 (51.4) 

Religion (n = 420)   

 Catholic 243 (57.9) 

 Orthodox 94 (22.4) 

 Pentecostal 78 (18.6) 

 Islam/Traditional 5 (1.1) 

Ethnic group (n = 420)   

 Igbo 404 (96.2) 

 Non Igbo 16 (3.8) 

Place of birth/delivery (n = 420)   

 Hospital 281 (66.9) 

 Health centre 72 (17.4) 

 Maternity centre 59 (14.0) 

 Others 7 (1.7) 

Family type (n = 420)   

 Monogamous 409 (97.4) 

 Polygamous 11 (2.6) 
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Table 2. Awareness and knowledge about immunization among respondents.                                         

Variable Category Frequency (%) 

Awareness about immunization (420) 

 Yes 410 (97.6) 

 No 10 (2.4) 
**Awareness about childhood vaccine type (n = 410) 

 BCG 410 (100) 

 Measles 390 (95.1) 

 DPT 383 (93.4) 

 OPV 374 (91.2) 

 HPV 365 (89.0) 

 Yellow fever 352 (85.9) 

 Tetanus toxoid 298 (72.7) 

 IPV 204 (49.8) 

 Meningococcal 144 (35.1) 
**Awareness about childhood immunizable diseases (n = 410) 

 Tuberculosis 392 (95.6) 

 Tetanus 376 (92.7) 

 Yellow fever 335 (81.7) 

 Poliomyelitis 328 (80.0) 

 Whooping cough 299 (72.9) 

 Diphtheria 294 (71.7) 

 Hepatitis 287 (70.0) 

 Meningitis 184 (44.9) 

Level of knowledge (n = 420)   

 Poor (none) 10 (2.4) 

 Fair (1 - 2) 14 (3.3) 

 Moderate (3 - 4) 62 (14.8) 

 Good (>4) 334 (79.5) 

**Sources of knowledge (n = 410) 

 Hospital personnel 386 (94.1) 

 Television 214 (52.2) 

 Radio 170 (41.5) 

 Friends/Relatives 160 (39.0) 

 Books 62 (15.1) 

 August meeting 53 (12.9) 

 Newspaper 44 (10.7) 

 Others 5 (1.2) 

**= multiple response. 
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Figure 2. Immunization coverage of under 5 children by vaccine type.                                              

 
Table 3. Immunization perception of mothers (n = 410).                                                             

Variable Category Frequency (%) 

self Necessary 401 (97.8) 

 Dislikes 4 (1.0) 

 Risky 3 (0.7) 

 Not necessary 2 (0.5) 

Husband   

 Accepts 306 (74.6) 

 Depends on me 66 (16.1) 

 Indifferent 26 (6.3) 

 Skeptical 8 (2.0) 

 Against 4.0 (1.0) 

Husband’s permission   

 Yes 150 (36.6) 

 No 131 (32.0) 

 Not always 102 (24.9) 

 Not concerned 27 (6.5) 

Religious leaders   

 Allows it 243 (59.3) 

 Encourages it 157 (38.3) 

 Skeptical 7 (1.7) 

 Against 3 (0.7) 

Community elders   

 Necessary 347 (84.6) 

 Not necessary 29 (7.1) 

 Makes children ill 16 (3.9) 

 For white people 10 (2.4) 

 Others 8 (2.0) 
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Table 4. Immunization accessibility.                                                                          

Variable Category Frequency (%) 

Any difficulties encountered (n = 420) 

 Yes 188 (44.8) 

 No 232 (55.2) 

**Difficulties encountered (n = 188) 

 Immunization timing 81 (43.1) 

 Vaccine availability 59 (31.4) 

 Hospital staff hostility 47 (25.0) 

 Cultural belief 36 (19.2) 

 Distance to health facility 29 (15.4) 

 Finance 14 (7.5) 

Distance to health facility (n = 420) 

 Within 30 minutes 250 (59.5) 

 30 - 60 minutes 133 (31.7) 

 >60 minutes 37 (8.8) 

Presence of outreach services (n = 420) 

 Yes 244 (58.1) 

 No 102 (24.3) 

 Don’t know 74 (17.6) 

Awareness of time of next visit (420) 

 Yes 343 (81.7) 

 No 53 (12.6) 

 Can’t remember 24 (5.7) 

**= multiple response. 
 

Table 5. Association between immunization status and age of child.                                                 

Variable Fully immunized freq. (%) Not fully immunized freq. (%) Total freq. (%) Chi-square df p-value 

Age of child (months) 

0 - 11 84 (63.6) 48 (36.4) 132 (100) 54.46 0.000* 

12 - 59 534 (88.9 68 (11.1) 611 (100) df = 1  

Total 627 (84.4) 116 (15.6) 743 (100)   

*= Statistically Significant. 

3.5. Factors Associated with the Immunization Coverage of under  
5-Year-Old Children by Household 

Majority of households (73.3%) had children that were all fully immunized by age (Figure 3). 
The following sociodemographic factors were significantly associated with immunization coverage of the 

under 5-year-old children by household; Maternal age (p < 0.0001), Maternal education (p < 0.01), Maternal re-
ligion (p < 0.05), ethnicity of origin (p < 0.01) and place of birth delivery of the children. (p < 0.0001). While on  
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Figure 3. Immunization coverage by households.                                

 
the other hand, marital status, maternal occupation and family type were not significantly associated with im-
munization coverage of the children by household. (p > 0.05) (Table 6). 

Furthermore, the level of maternal knowledge of vaccines was significantly associated with immunization 
coverage of the under 5 year old children by households (p < 0.0001) (Table 7). 

3.6. Predictors of Immunization Coverage of under 5-Year-Old Children in  
Households Using Multiple Regression 

Mothers aged 25 - 29 years old are more likely to fully immunize children in their households than their coun-
terparts in other age groups (OR: 2.140; 1.1299 - 4.0534, p < 0.01) while those greater than 35 years old were 
the least likely to fully immunize their children (OR: 0.543; 0.2592 - 1.1355, p > 0.05). Mothers with primary 
education (OR: 7.500; 1.2759 - 44.0862, p < 0.05) and tertiary education (OR: 5.426; 1.4701 - 20.0228, p < 0.01) 
had the highest likelihood of fully immunizing the children in their households. Households whose religion was 
Islam or traditional religion had the least likelihood of fully immunizing their children when compared to other 
religious denominations (OR: 0.080; 0.0088 - 0.7314, p < 0.01). Under five year old children from households 
of non-Igbo extraction had the least likely hood of being fully immunized when compared with those in house-
holds of Igbo extraction (OR: 0.266; 0.0967 - 0.7328, p < 0.01). Children born in places of worship (church), 
home or in traditional birth attendant centres are the least likely to be fully immunized when compared to their 
counterparts born in health care settings (OR: 0.040; 0.0047 - 0.3362, p < 0.0001) though the likely hood of be-
ing fully immunized increased with the increase in the level of care rendered by the health facility. Moth-
ers/caregivers with good knowledge about immunization (OR: 37.714; 4.7472 - 299.6225, p < 0.0001) and 
moderate knowledge (OR: 18.182; 2.1814 - 151.5473, p < 0.0001) have the highest likelihood of fully immu-
nizing their under five-year-old children in their households when compared with those with poor knowledge 
(Table 8). 

4. Discussion 
This study determined the immunization coverage of under 5-year-old children and assessed its determinants 
among the children in households. Subsequently it was revealed that 63.6% and 88.9% of children less than 12 
months and children between 12 - 59 months respectively in Owerri municipal were fully immunized. Though 
this level of coverage among the children less than 12 months did not attain the goals of the Global Immuniza-
tion Vision and Strategy (GIVS) [18] of at least 80% vaccination coverage in every district, it was similar with 
the Imo State immunization coverage according to the NDHS 2013 of 62% and other studies conducted in the 
Southern part of Nigeria which also fell short of the GIVS goal, implying that not every district or Local Gov-
ernment Area (LGA) within the State or outside the State, achieved the minimum 80% immunization coverage. 
[19] [20]. It is important to note, that the majority of children between 12 - 59 months were fully immunized and 
this could be explained by intensive immunization mop up activities and campaigns being organized and sup-
ported by the Government and donor agencies. 

The disparities in immunization coverage across the local governments within the country, tend to reflect the 
immunization campaign effectiveness and exposes not only the possible variations in vaccine supply and health 
facilities between the local governments but also the contextual influences like the level of literacy, employment 
and poverty operating within these places of residence [21] [22]. In the present study, close to half of the 
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Table 6. Association between Socio-demographic factors and immunization coverage by household.                      

Variable Fully immunized freq. (%) Not fully immunized freq. (%) Total Freq. (%) Chi-square df p-value 

Mothers age (yrs) 

15 - 24 49 (69.0) 22 (31.0 71 (100) 18.19 0.000* 

25 - 29 143 (82.7) 30 (17.3) 173 (100) df = 3  

30 - 34 87 (70.7) 36 (29.3) 123 (100)   

≥35 29 (54.7) 24 (45.3) 53 (100)   

Total 308 (73.3) 112 (26.7) 420 (100)   

Mother’s marital status 

Single 14 (58.3) 10 (41.7) 24 (100) 2.93 0.087 

Ever married 294 (74.2) 102 (25.8) 396 (100) df = 1  

Total 308 (73.3) 112 (26.7) 420 (100)   

Mother’s occupation 

Housewife 86 ( (75.4) 28 (24.6) 114 (100) 3.36 0.499 

Student 83 (78.3) 23 (21.7) 106 (100) df = 4  

Civil servant 65 (69.9) 28 (30.1) 93 (100)   

Trader 57 (70.4) 24 (29.6) 81 (100)   

Artisan 17 (65.4) 9 (34.6) 26 (100)   

Total 306 (73.3) 112 (26.7) 420 (100)   

Mother’s education 

None 4 (40.0) 6 (60.0) 10 (100) 11.25 0.010*a 

Primary 15 (83.3) 3 (16.7) 18 (100) df = 3  

Secondary 119 (68.0) 56 (32.0) 175 (100)   

Tertiary 170 (78.3) 47 (21.7) 217 (100)   

Total 308 (73.3) 112 (26.7) 420 (100)   

Mother’s religion 

Catholic 184 (75.7) 59 (24.3) 243 (100) 8.09 0.044*a 
Orthodox 70 (74.5) 24 (25.5) 94 (100) df = 3  

Pentecostal 53 (67.9) 25 (32.1) 78 (100)   
Others1 1 (20.0) 4 (80.0) 5 (100)   

Total 308 (73.3) 112 (26.7) 420 (100)   

Mother’s ethnicity 

Igbo 301 (74.5) 103 (25.5) 404 (100) 7.44 0.006* 
Non Igbo 7 (43.8) 9 (56.3) 16 (100) df = 1  

Total 308 (73.3) 112 (26.7) 420 (100)   

Place of delivery 

Hospital 227 (80.8) 54 (19.2) 281 (100) 31.87 0.000* 
Health Centre 46 (63.0) 27 (37.0) 73 (100) df = 3  

Maternity home 34 (57.6) 25 (42.4) 59 (100)   
Others2 1 (14.3) 6 (85.7) 7 (100)   
Total 308 (73.3) 112 (26.7) 420 (100)   

Type of family      
Monogamous 300 (73.3) 109 (26.7) 409 (100) 0.002 0.963 

Polygamous 8 (72.7) 3 (27.3) 11 (100) df = 1  

Total 308 (73.3) 112 (26.7) 420 (100)   
*= Statistically significant, a = likelihood ratio, 1 = Islam and Traditional, 2 = church, home, traditional birth attendance. 
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Table 7. Association between level of maternal knowledge and immunization coverage by household.                      

Variable Fully immunized freq. (%) Not fully immunized freq. (%) Total freq. (%) Chi-square df p-value 

Knowledge level 

Poor (0) 0 (0.0) 10 (100) 10 (100) 46.78 0.000*a 

Fair (1 - 2) 4 (28.6)) 10 (71.4) 14 (100) df = 2  

Moderate (3 - 4) 40 (64.5) 22 (35.5) 62 (100)   

Good (>4) 264 (79.0) 70 (21.0) 334 (100)   

Total 308 (73.3) 112 (26.7) 420 (100)   
*= Statistically significant, a = likelihood ratio. 

 
Table 8. Predictors of immunization coverage of under 5 children.                                                 

Variable OR (estimate) 95% CI p-value 

Age of mothers (yrs)    

15 - 24 1.000 - - 

25 - 29 2.140 1.1299 - 4.0534 0.018* 

30 - 34 1.085 0.5747 - 2.0485 0.929 

≥35 0.543 0.2592 - 1.1355 0.102 

Maternal education    

None 1.000 - - 

Primary 7.500 1.2759 - 44.0862 0.035* 

Secondary 3.188 0.8342 - 13.1789 0.089 

Tertiary 5.426 1.4071 - 20.0228 0.012* 

Maternal religion    

Catholics 1.000 - - 

Orthodox 0.935 0.5404 - 1.6187 0.922 

Pentecostal 0.680 0.3888 - 1.1885 0.226 

Others1 0.080 0.0088 - 0.7314 0.016* 

Tribe    

Igbo 1.000 - - 

Non Igbo 0.266 0.0967 - 0.7328 0.010* 

Place of delivery    

Hospital 1.000 -  

Health Centre 0.405 0.2314 - 0.7097 0.001* 

Maternity 0.324 0.1783 - 0.5869 0.000* 

Others2 0.040 0.0047 - 0.3362 0.000* 

Level of maternal knowledge 

Poor (0) 1.000   

Fair (1 - 2) 4.000 0.3776 - 42.3708 0.341 

Moderate (3 - 4) 18.182 2.1824 - 151.5473 0.000* 

Good (>4) 37.714 4.7472 - 299.6225 0.000* 

Age of child (months)    

0 - 11 1.000 - - 

12 - 59 4.563 2.9531 - 7.0506 0.000* 
*= statistically significant, 1 = Islam and Traditional, 2 = church, home, traditional birth attendants. 
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mothers were earning an income with a majority having either a secondary or tertiary education. This may ex-
plain to some extent, the level of awareness, knowledge and subsequently the positive perception observed 
among the majority of the mothers in this study. 

Disparities have also been observed in the number of children immunized according to vaccine type and its 
timing [23] and similarly in this study, less children appeared to have received the third doses compared to the 
first doses of a three dose vaccine and also less children appeared to have received the measles vaccine at 9 
months compared to BCG at birth or the OPV1 at 6 weeks according to our routine immunization schedule. This 
trend may be associated with the difficulties encountered by the mothers in trying to immunize their children 
and as a result, after receiving the first doses of a particular vaccine they become less inclined to receive the 
subsequent doses of that vaccine. In the present study, 45% of the mothers reported that they encountered diffi-
culties while trying to immunize their children and about 70% of them stated that the difficulties encountered 
were immunization timing, vaccine availability and hospital staff hostility. 

The study revealed that there was a significant association between immunization coverage by household and 
mothers ethnicity (p = 0.006) with 75% of the Igbo mothers having their child fully immunized as against 44% 
of the non- Igbo mothers. The study further showed that it was less likely for a child from a non-Igbo family to 
be fully immunized when compared to an Igbo family. This is consistent to a previous study that reported that 
children of mothers’ from the Igbo ethnic group have an increased likelihood of receiving full immunization due 
to their high propensity for economic power which increases their socioeconomic position and therefore the li-
kelihood of an Igbo child being fully immunized [24]. 

Following this explanation, it would have been expected that a mother having an occupation with its asso-
ciated improvement in economic power would have a significant association with the immune status of the child 
but this study’s finding showed that there was no significant association between maternal occupation and im-
mune status (p = 0.499). This is contrary to a number of studies that showed that maternal occupation was sig-
nificantly associated with a child being fully immunized [25]-[28]. This observation in the present study is 
probably due to the effect of gender inequities as a consequence of cultural influences in our environment i.e. 
lack of decision making autonomy and earning differences between the mother and her spouse [21]. Also in this 
study, there appears to be gap of acceptability between the mothers (97.8%) and their spouses (74.6%) on im-
munization of their children which is further compounded by the existence of gender inequities. It even becomes 
more challenging to the mothers when their spouse’s permission is always required to immunize their children; 
noting that in the present study, it was observed that 37% of mothers always required spouse permission while 
32% did not. 

The study revealed that religion was significantly associated with the immune status of children in the house-
hold and that households whose religion was Islam or traditional religion had the least likelihood of fully immu-
nizing their children when compared to other religious denominations. This was similarly observed in a number 
of studies that showed that children of mothers of the Islam faith were less likely to be fully immunized than 
children of Christian mothers [27] [29]. 

In the present study, the age of the mother was significantly associated with immune status of the children (p 
< 0.0001) with 78% of the mothers aged between 25 - 34 years old having children that were fully immunized 
compared to 55% of mothers above 35 years old. Furthermore, it was observed that mothers aged 25 - 29 years 
old were more likely to fully immunize children in their households than their counterparts in other age groups 
while mothers greater than 35 years old were the least likely to fully immunize their children when compared to 
mothers aged 15 - 24 years old. This is contrary to findings in previous studies showing that children of women 
older than 35 years old had a higher likelihood of receiving full immunization [21] [27]. The observation in this 
study may be explained by other factors associated with immunization status i.e. maternal education, level of 
immunization knowledge and awareness of the health benefits of hospital birth deliveries, which are now signif-
icantly improving among younger mothers probably due to better education of the girl child with more effective 
communication strategies. 

In furtherance to this, the study found significant associations between maternal education (p < 0.01), level of 
maternal knowledge (p < 0.0001) and the immunization coverage of households. It was observed that, not only 
did 78% of mothers with tertiary education, 69% with either primary or secondary education or 40% with no 
education have children that were fully immunized but that 79% of mothers with a good level of knowledge 
compared to 65% of mothers with a fair to moderate level of knowledge also had children that were fully immu-
nized in their households. The study further showed that mothers with a tertiary education and a good know-
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ledge about immunization had the highest likelihood of fully immunizing the children in their households. These 
findings are similar to numerous studies and this is expected, due to the fact that increased education leads to 
better understanding and increased level of knowledge that is associated with an increased power to make deci-
sions and seek appropriate health care for the child [21] [25] [27] [28] [30]-[36]. 

Finally, this study found significant associations between the place of birth delivery (p < 0.0001) and the im-
munization coverage of children in households. It was observed that 81% of mothers that gave birth in hospital 
settings compared to 58% that gave birth in non-hospital settings (health/maternity centres and others) had 
children that were fully immunized. It was further observed, that children born in places of worship (church), 
home or in traditional birth attendant centres were the least likely to be fully immunized when compared to their 
counterparts born in health care settings; and that the likely hood of being fully immunized in the health care fa-
cility increases, with the increase in the level of care rendered by the facility. Similarly, this association with the 
child’s place of birth has been reported in previous studies [8] [20] [25] [27] [28] [36] and in particular a study 
in Haiti [37] found that the use of traditional healers by mothers was negatively correlated with vaccination rates 
of their children. This observation in the present study, is probably as a result of the more regular maternal 
health education programs and immunization activities that take place in our hospital environment and this is 
further collaborated by the findings in the present study, that showed that 94% of the respondents reported that 
hospital and health personnel were their main sources of immunization knowledge. 

5. Conclusion 
Though immunization coverage in the study population is relatively high compared to that of other areas of the 
Country, there are still opportunities for improving its coverage and exporting the strategies that appear or would 
appear to improve immune coverage to other areas of the country with similar culture; as strategies that work in 
one area may not be as effective in another area of dissimilar culture. This will result in an equity in the focus of 
immunization programs which is more likely to translate to an overall higher immunization coverage. In addi-
tion to the associated factors identified, there also appear to be other opportunities to improve immune status of 
children in the areas of husband education, health personnel orientation and enhancing the efficiency of immu-
nization service delivery. 

6. Limitations 
The study assessed the immune status and it associated factors in under 5-year-old children, however, the inter-
pretation of the findings in this study is subject to the following limitations; recall bias, as some of the mothers 
may not recall accurately all the events that took place during immunization even though data collected was 
based not only on the mother’s report but vaccination cards and the presence of BCG scar; of which in some 
cases, the vaccination cards were missing. 
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Questionnaire 
Department of Community Medicine, Faculty of Medicine, College of Health Sciences 
Imo State University, Orlu Campus, Imo State, Nigeria 
TOPIC: Immunization status and its determinants among under five children in households’ communi-

ties in Owerri Municipal LGA.                                         SERIAL NO 
SECTION 1: BIODATA 

1) Age(in years):  
2) Marital status: (a) Married ( ) (b) Divorced ( ) (c) Widowed(   ) (d) Single ( )  (e) Separated 
3) Number of children: 
4) Occupation: (a) Civil servant ( ) (b) Housewife ( ) (c) Student ( ) (d) Farmer ( )  

(e) Trader ( ) (f) Others(specify) 
5) Educational status: (a) No formal education ( ) (b) Primary( ) (c) Secondary ( )  

(d) Tertiary ( ) (e) Others (specify) 
6) Religion: (a) Christianity (specify denomination)  (b) Traditional ( ) (c) Islam ( ) (d) Others (specify) 
7) Ethnicity: (a) Igbo ( ) (b) Hausa ( ) (c) Yoruba ( ) (d) Others (specify) 
8) Place of delivery: (a) Traditional Birth Attendant ( ) (b) Church ( ) (c) Maternity ( ) (d) Home ( ) (e) Health 

centre ( ) (f) Hospital ( ) 
9) What type of family do you have? 

(a) Nuclear i.e. me and my husband and children ( )  
(b) Polygamous i.e. my husband has other wives ( )  
(c) Extended family ( ) 

SECTION TWO: AWARENESS/KNOWLEDGE OF IMMUNIZATION 
10) Do you know about the immunization of children? 

(a) Yes ( ) (b) No ( ) (c) Somehow () 
10a) If yes, what are the immunizations given and their schedule 
10b) Mention the immunizable diseases you know? 
10c) Do you know the important of immunization? (Please probe) 

11) How did you learn about the immunization of children? 
(a) At the antenatal clinics ( ) (b) Over the radio ( ) (c) From a friend ( )  
(d) Read about it ( ) (e) Others (please specify)  

12) What do you think about immunizing your children? 
(a) It’s okay ( ) (b) it’s not necessary since my children are not ill( ) (c) I don’t like immunizing my children ( ) 
(d) it’s risky and may make my child ill ( ) 

13) Were all your children immunized? 
(a) Yes ( ) (b) No ( ) 

14) Must you get the permission of your husband before you take your child to be immunized? 
(a) Yes ( ) (b) No ( ) (c) Not always ( ) (d) He is not concerned. ( ) 

15) How does your husband feel about immunization? 
(a) Indifferent ( ) (b) Against it ( ) (c) Sceptical ( )  (d) The decision lies on me to make. ( ) 

16) What do the elderly members e.g. grandparents, of your family think about immunization? 
(a) It’s ok ( ) (b) It’S not important after all we didn`t have to immunize our children ( ) (c) It’s for white 
people and we blacks don’t need it. (d) It makes children ill. ( ) 

17) What does your village/community say about immunization? 
(a) It’s a taboo ( ) (b) It kills children ( ) (c) No villager should accept it ( ) (d) It is accepted. ( ) 

18) What does your religion say about immunization? 
(a) My religion accepts it ( ) (b) It’s forbidden ( ) (c) It is artificial so forbidden ( ) (d) My  
religion says nothing about it ( ) 

19) How does your religious leader view immunization? 
(a) Allows it ( ) (b) Encourages it ( ) (c) Teaches against it ( ) (d) Sceptical ( ) 

20) Have you immunized your children before? Yes ( ) No ( ) 
If your answer is yes, help us in filling the chart below 
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Order of 
children 

Age of 
child 

Where was the 
child delivered BCG 

OPV DPT HBV 
Measles Yellow fever 

0 1 2 3 1 2 3 1 2 3 

1                

2                

3                

4                

5                

6                

7                

8                

9                

10                

 
21) If any of your children did not complete their immunization, what caused it? I forgot ( )  

Vaccine made child sick ( ) Child was sick at the time ( ) Others (specify) 
22) Have you fully immunized all your children? Yes ( ) No ( ). If No, 

Why? 
23) Did you encounter any difficulty in trying to immunize your children? Yes ( ) No ( ) 

If “Yes” what were the difficulties? Health care too far ( ) Fees are charged ( ) Hospital staff are hostile ( ) 
Vaccines don’t go round ( ). Immunization schedule is inconvenient ( ) Others (specify) 
SECTION THREE: ACCESSIBILITY TO HEALTH FACILITY 

24) Do you have a health facility in your area? Yes ( ) No ( ) Undecided ( ) 
25) How long does it take to reach a health facility? 1 – 2 km ( ) 3 - 4 km ( ) >4 km ( ) 
26) What is the means of transport to reach the health facility? By car ( ) By motorcycle ( ) By keke ( ) 
27) Do you have outreach immunization services in your area? Yes ( ) No ( ) Undecided ( ) 

SECTION FOUR: UTILIZATION OF IMMUNIZATION SERVICES 
28) Are immunization services regular and reliable? Yes ( ) No ( ) Undecided ( ) 
29) Are immunization provided at convenient places in your area? Yes ( ) No( ) Undecided ( ) 
30) Are parents/care givers told when to come back for the next dose or vaccine? Yes ( ) No ( ) Undecided ( ) 
31) Do mothers/care givers and health workers encounter problems in the immunization program implementa-

tion? Yes ( ) No ( ). If yes, state 
32) Are the rising incidence of immunizable disease in the area under study as a result of poor implementation of 

the program? Yes ( ) No ( ) 
33) Is the frequency of vaccination in the area under study adequately? Yes ( ) No ( ) 
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