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According to the World Health Organization (WHO), 
about half of all <5-year deaths in the world occur in 
Africa, and over 70% of these deaths occur within the 
first year of life.[1] Immunisation is no doubt one of 
the most successful and cost-effective public health 

interventions in the history of medicine and biomedical research for 
preventing death in children <5 years old.[2] Immunisation prevents 
an estimated 2 - 3 million deaths every year from diphtheria, 
tetanus, pertussis (whooping cough) and measles.[3] According to a 
WHO report, full immunisation coverage can prevent 1 in 7 child 
deaths globally.[4] Africa and Asia still lag behind, with the lowest 
immunisation rates.[5] In 2012, an estimated 22.6 million infants 
worldwide did not receive routine immunisation services, of which 
more than half live in three countries: India, Indonesia and Nigeria.[3]  

Routine immunisation schedules stipulate that infants should be 
vaccinated at birth, 6, 10 and 14 weeks of age with Bacille de Calmete 
et Guérin (BCG), oral polio vaccine (OPV) and diphtheria, pertussis 
and tetanus (DPT). One dose of vitamin A (though not a vaccine) 
and measles vaccine should be given at 6 and 9 months, respectively.[6] 

Nigeria still has one of the lowest immunisation uptake rates 
in Africa (30% in 2006).[7] Several studies have linked maternal 
factors such as age, poor education, poor access to health facilities, 
single parenting, inadequate antenatal care, ethnicity and negative 
belief in vaccination to low immunisation uptake around the 
world, but only a few have then investigated the reasons for poor 
immunisation uptake.[8-11] The objective of the study was to identify 
the maternal sociodemographic factors that are associated with child 
immunisation uptake in Nigeria.

Methods
Study area
Nigeria is in West Africa. The 2006 population and housing census 
puts Nigeria’s population at 140 431 790, making it the most populous 
nation in Africa and 14th in the world.[12] Nigeria comprises 36 states 
and the Federal Capital Territory, and is divided into six geopolitical 
regions: North-Central, North-East, North-West, South-East, South-
West and South-South. There are 774 constitutionally recognised local 
governments and approximately 374 identifiable ethnic groups.[13] 
This survey was conducted in all states, including the Federal Capital 
Territory, within the six regions of Nigeria.

Study design and subject
This cross-sectional, descriptive and analytical study used data from 
the 2008 edition of the Demographic and Health Survey (DHS), a 
nationally representative probability sample. The DHS used a stratified 
two-stage cluster sampling design consisting of 888 clusters: 286 
urban and 602 rural areas. In all, a nationally representative sample of 
36 298 households was selected for the 2008 Nigeria DHS. From these 
households, 34 596 women were eligible for interview (having at least 
one child under 5 years old), out of which 33 385 were successfully 
interviewed, yielding a response rate of 96.5%.[14]

Data collection
The detailed survey methodology has been described elsewhere. [14] 
Information collected included birth history and in-depth 
demographic and socioeconomic information. History of illnesses, 
medical care received, immunisations status and anthropometric 
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measurements of the children were also 
recorded. Immunisation status of children 
between 0 and 23 months was determined 
from vaccination cards shown to the DHS 
interviewer. In the absence of vaccination 
cards, where possible mothers were asked to 
recall whether the child had received BCG, 
OPV, DPT (including the number of doses 
for each) and measles vaccinations.[14]

Outcome variable
The outcome variable was the number 
of mothers who fully vaccinated their 
children in the last 23 months according 
to the national immunisation schedule 
in Nigeria. Hepatitis B and yellow fever 
vaccines were introduced in 2004, but their 
availability still remains limited in most 
public and private health facilities across 
the country. 

Predictor variables 
•	 Current maternal age in years was 

categorised as 15 - 18, 19 - 34 and 35 - 45.
•	 Educational level was categorised as 

no education, primary education and 
secondary education or higher.

•	 Place of residence was categorised as rural 
or urban.

•	 Occupation status was categorised as 
unemployed, unskilled and skilled.

•	 Ethnicity was categorised into the main 
ethnic groups and the minor groups where 
categorised as others. Categories were 
Hausa, Ibo, Yoruba, Fulani, Tiv, Kanuri, 
Ibibio, Ijaw and Other. 

•	 Wealth status was categorised as poor, 
middle and rich. 

•	 Religion was categorised as Christian, 
Muslim and other. 

•	 Decision-making autonomy was 
categorised as yes or no.

•	 Access to media was categorised as yes or no. 
•	 Number of living children was categorised 

as 1 - 3, 4 - 6 and ≥7.
•	 Place of delivery was categorised as 

institutional (healthcare setting) or home 
(traditional birth attendant).

•	 Birth rank of child was categorised as 1st, 
2nd, 3rd and ≥4th.

•	 Sex of the child was categorised as male or 
female. 

•	 Geopolitical regions of Nigeria were 
categorised as North-Central, North-
West, North-East, South-West, South-East 
and South-South. Categorisation of study 
participants into region of residence was 
based on this geopolitical division.

Statistical analysis 
The Predictive Analytics Software statistical 
package version 19.0 (SPSS Inc., USA) 
was used for data analysis. The Pearson 
χ2 test was used to study the differences 
in proportion between the independent 

variables and immunisation uptake. Logistic 
regressions were used to determine the 
main maternal factors that predicted full 
immunisation practice in the study subject 
after confounders were adjusted for. Results 
were presented using percentages, odds ratios 
(ORs) and 95% confidence intervals (CIs) 
where appropriate. Statistical significance 
was set at p<0.05.

Ethical consideration 
The survey was approved by the Macro 
International Inc. ethics committee, an Opi
nion Research Corporation Company  (ORC 
Macro) at Calverton, USA, and by the Ministry 
of Health ethics committee in Nigeria. 
Consent was also obtained by data collectors 
from all mothers before data collection was 
done for the 2008 Nigeria DHS.[14]

Table 1. Maternal sociodemographic characteristics and immunisation uptake

Maternal variables n (%)

Completed immunisation 
uptake (%)

p-valueNo Yes 
Age (years)

15 - 18
19 - 34
35 - 45

4 018 (16.6)
12 946 (53.6)
7 206 (29.8)

75.2
75.1
74.3

24.8
24.9
25.7

0.395

Occupation
None 
Unskilled
Skilled

9 266 (38.5)
4 488 (18.7)
10 309 (42.8)

77.8
72.6
73.1

22.2
27.4
26.9

0.001

Educational level
None
Primary
Secondary or higher

10 654 (44.1)
4 767 (19.7)
8 749 (36.2)

84.5
70.1
65.8

15.5
29.9
34.2

0.001

Wealth index
Poor
Middle
Rich

11 283 (46.7)
4 750 (19.7)
8 137 (33.7)

82.0
73.5
65.9

18.0
26.5
34.1

0.001

Religion
Christian
Muslim
Other

12 183 (51.1)
11 206 (47.0) 
453 (1.9)

65.4
83.7
71.1

34.6
16.3
28.9

0.001

Sex of child	
Male
Female 

6 409 (50.4)
6 308 (49.6)

71.9
69.5

29.1
30.5

0.876

Birth rank of child
1st
2nd
3rd
≥4th

2 582 (14.7)
2 596 (14.8)
2 432 (13.8)
9 950 (56.7)

75.1
75.5
76.9
77.0

24.9
24.5
23.1
23.0

0.138

Number of children
1 - 3
4 - 6
≥7

6 921 (28.6)
9 000 (37.2)
6 331 (26.2)

71.4
76.5
75.1

28.6
23.5
24.9

0.001

Place of residence
Urban
Rural

7 120 (29.5)
17 050 (70.5)

69.0
77.3

31.0
22.7

0.001

Place of delivery
Institutional
Home

4 216 (31.5)
9 171 (68.5)

65.1
84.0

34.9
16.0

0.001

Access to media
No
Yes 

10 852 (45.5)
13 018 (54.5)

79.0
71.3

21.0
28.7

0.001

Decision autonomy
No
Yes 

6 911 (39.7)
10 504 (60.3)

86.2
71.6

13.8
28.4

0.001

Continued ...
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Results
Characteristics of study population
From the 36 298 households identifi ed during 
the 2008 DHS, 33  385 (96.5%) consented to 
participate and were successfully interviewed. 
Th e majority of the study participants were 
women between the ages of 19 and 34 years 
(53.6%) and from the poor wealth class (46.7%) 
(Table 1). Th e religion of the participants 
refl ected the two dominant religions in Nigeria, 
with 51.1% Christian and 47.0% Muslim. Most 
of the women interviewed were resident in 
rural areas of the country. Only 31.5% gave 
birth to their participating child in a health 

facility. Almost half of those interviewed 
(54.5%) had access to media and nearly 2/3 
(60.3%) had decision autonomy. Th e majority 
of the participants had 4 - 6 children, with the 
index child being commonly ≥4th in birth 
rank. Sex of the index child was almost equally 
male (50.4%) and female (49.6%).

Immunisation uptake among 
children
Full and complete vaccination according 
to schedule was seen in 30.6% of children 
surveyed, and 40.0% had never received 
any form of vaccination. Mothers were least 

compliant with uptake of vitamin A for their 
children (37.2%) as part of the immunisation 
schedule. Dropout rate for OPV and DPT 
vaccines increased with the dosing schedule, 
i.e. OPV1, OPV2, OPV3 uptake was 63.3%, 
53.6% and 36.0%, respectively, while DPT1, 
DPT2 and DPT3 uptake was 46.5%, 38.9% 
and 30.4%, respectively. Reasons given 
by mothers for refusal to take up and/or 
complete the vaccination schedule included: 
lack of information about immunisation  
schedule (22.4%), fear of side-eff ects 
(16.6%), religion forbids vaccination (5.0%), 
vaccination centres too far away (12.1%), 
vaccination has no eff ect (2.0%) and no 
reason (11.8%).

Maternal sociodemographic factors
Table 1 shows the maternal factors 
associated with full immunisation uptake 
among children in the study. Mothers 
having an occupation (p=0.001), higher 
educational status (p=0.001), higher wealth 
class (p=0.001) and being non-Muslim 
(p=0.001) were signifi cantly associated with 
higher child immunisation uptake. Having 
fewer children (p=0.001), urban residence 
(p=0.001), institutional delivery (p=0.001), 
access to media (p=0.001), decision-making 
autonomy (p=0.001) and residence in the 
southern part of Nigeria (p=0.001) also 
strongly determined positive immunisation 
uptake. Within ethnic groups, uptake was 
lowest among participants from Kanuri 
(6.2%), Hausa (7.8%), Fulani (14.5%) and 
Tiv (22.0%), who are mainly from the 
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Fig. 1. Immunisation uptake within regions and ethnic groups in Nigeria. 
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Table 1. Maternal sociodemographic characteristics and immunisation uptake 
(continued . . .

Maternal variables n (%)

Completed immunisation 
uptake (%)

p-valueNo Yes
Region of residence

North-Central
North-East
North-West
South-East
South-West
South-South

5 404 (22.4)
5 225 (21.6)
5 862 (24.3)
2 816 (11.7)
2 739 (11.3)
2 124 (8.8)

71.8
88.2
93.6
53.5
48.6
60.5

28.2
11.8
6.4
46.5
51.4
39.5

0.001

North-Central
North-East
North-West
South-East
South-West
South-South

5 404 (22.4)
5 225 (21.6)
5 862 (24.3)
2 816 (11.7)
2 739 (11.3)
2 124 (8.8)

71.8
88.2
93.6
53.5
48.6
60.5

28.2
11.8
6.4
46.5
51.4
39.5

0.001
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northern and middle regions of Nigeria, 
while mothers from the Igala (36.2%), 
Ijaw (36.8%), Ibibio (42.1%), Ibo (44.5%) 
and the Yoruba (46.8%) ethnic groups had 

higher vaccination uptake for their children 
(Fig. 1).

Final regression model showed that the 
age, wealth category, educational level, 

access to media, decision-making autonomy, 
place and region of residence significantly 
predicted positive immunisation uptake. 
Mothers within the 35 - 45 years age bracket 
were more likely to take up vaccination 
compared with those in the 15 - 18 (OR  0.53, 
CI 0.34 - 0.84) and 19 - 34 years age bracket 
(OR 0.94, CI 0.74 - 1.25). Similarly, mothers 
in the middle wealth class (OR 1.26, 
CI  1.03 - 1.66) and those in rich wealth class 
(OR 1.69, CI 1.27  -  2.25) were more likely 
to take up vaccination compared with those 
from the poor wealth class. Not surprisingly, 
mothers with primary education (OR 1.26, 
CI 1.03 - 1.66) and those with secondary or 
higher education (OR 3.77, CI 1.52  -  9.32) 
were about 1.3 and 3.8 times, respectively, 
more likely to fully vaccinate compared with 
those with no education (Table 2). 

Furthermore, mothers with access 
to media (OR 1.84, CI 1.21  -  1.68), those 
who had institutional deliveries (OR 1.86, 
CI  1.44  -  2.40) and those resident in urban 
areas (OR 1.36, CI 1.22  -  1.51) were also 
more likely to complete vaccination schedules 
for their children (Table 2). Finally, mothers 
in the North-East (OR 1.24, CI 1.06  -  1.43) 
and South-West (OR 1.57, CI 1.23  -  2.01) 
were about 1.2 and 1.6 times, respectively, 
more likely to vaccinate their children fully, 
while those in the South-East (OR 0.57, 
CI  0.37  -  0.89) and South-South (OR 0.93, 
CI 0.73  -  1.57) regions were 0.6 and 0.9 
times, respectively, less likely to vaccinate 
their children fully when compared with 
mothers from the North-Central region of 
Nigeria (Table 2).

Discussion
Full immunisation uptake in children accor
ding to the national immunisation schedule 
in Nigeria is low (30.6%) compared with the 
uptake rate in other developing countries. [15] 
This is disturbing and unacceptable in a 
country where infant mortality rate is among 
the highest in the world, and 40% of these 
deaths are attributed to vaccine-preventable 
diseases.[16,17]

There is a high disparity in the likelihood 
of fully vaccinating a child in the different 
regions of Nigeria. The northern part 
of Nigeria was seen to have a lower full 
immunisation uptake rate when compared 
with the southern part. The reason for 
this trend may be related to the fact that 
mothers from the northern part of Nigeria 
are generally less educated and economically 
empowered than their southern 
counterparts.[18] Furthermore, the northern 
parts of the country are predominantly 
populated by Muslims, some of whom have 
faith-inspired concerns against vaccination 
programmes. In recent years, the north of 
Nigeria has also been an insurgence and 
terrorism frontline, which critically hampers 

Table 2. Crude and adjusted logistic regression analysis
Variable Crude OR (95% CI) Adjusted OR (95% CI)
Age (years)

15 - 18
19 - 34
35 - 45

0.55 (0.32 - 0.93)
0.93 (0.69 - 1.26)
1

0.53 (0.34 - 0.84)
0.94 (0.71 - 1.25)
1

Occupation
None
Unskilled
Skilled

0.81 (0.65 - 1.01)
0.87 (0.63 - 1.19)
1

-
-
-

Educational level
None
Primary
Secondary or higher

1
1.31 (0.98 - 1.75)
4.48 (1.71 - 11.8)

1
1.26 (0.98 - 1.62)
3.77 (1.52 - 9.32)

Wealth index 
Poor 
Middle
Rich 

1
1.27 (0.98 - 1.65)
1.53 (1.11 - 2.12)

1
1.26 (1.03 - 1.66)
1.69 (1.27 - 2.25)

Religion
Christian
Moslem
Other

1
1.08 (0.77 - 1.54)
0.39 (0.16 - 1.01)

-
-
-

Sex of child
Male 
Female

1
1.06 (0.98 - 1.14)

-
-

Birth rank of child
1st
2nd
3rd
≥4th

1.17 (0.71 - 1.76)
1.27 (0.83 - 1.93)
1.11 (0.73 - 1.70)
1

-
-
-
-

Number of children
1 - 3
4 - 6
≥7

1
1.75 (0.86 - 1.84)
1.83 (1.12 - 3.01)

1
1.06 (0.86 - 1.32)
1.46 (0.97 - 2.14)

Place of residence
Urban 
Rural

1.62 (1.47 - 1.78)
1

1.36 (1.22 - 1.51)
1

Place of delivery
Institutional
Home

1.74 (1.28 - 2.27)
1

1.86 (1.44 - 2.40)
1

Access to media
No 
Yes 

1
1.19 (1.07 - 1.48)

1
1.84 (1.21 - 1.68)

Decision autonomy
No 
Yes 

0.84 (0.68 - 1.04)
1

-
-

Region 
North-Central
North-East
North-West
South-East
South-West
South-South

1
0.73 (0.66 - 0.82)
0.53 (0.47 - 0.59)
1.09 (0.91 - 1.30)
1.91 (1.62 - 2.24)
1.56 (1.33 - 1.83)

1
1.24 (1.06 - 1.43)
0.94 (0.81 - 1.10)
0.57 (0.37 - 0.89)
1.57 (1.23 - 2.01)
0.93 (0.73 - 1.57)

OR = odds ratio; CI = confidence interval.
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childhood vaccination programmes. Such waves of violence and 
conflict often engender demographic dislocation, which detracts 
from proper planning of vaccination programmes.

This study also highlighted the influence of the place of residence 
on the likelihood of fully vaccinating a child. Mothers who reside 
in urban area were more likely to vaccinate their children fully 
compared with those in rural areas. With a higher proportion of 
Nigerians living in rural areas,[19] this is very disturbing. The reasons 
for the differences in immunisation uptake seen between rural and 
urban areas are readily obvious. Due to the higher number of health 
institutions and centres in urban locations, immunisation services 
are more easily accessible to mothers. Poor access to and limited 
healthcare facilities in rural and riverine communities or remote, 
sandy and mountainous rural settlements in northern Nigeria could 
also contribute to lower immunisation uptake. 

Higher maternal wealth index and education positively influence 
immunisation uptake, as confirmed in other studies.[20-22] These two 
inter-related and mutually complementing variables no doubt bridge 
the gap of other militating factors noted in the study, such as lack of 
information, distance to vaccination centres, poor access to media and 
lack of institutional deliveries. These two factors are also integrally 
associated with urban residence, which also favours greater uptake. 
More so, educated and wealthier women are more likely to have 
decision autonomy and appreciate the need for childhood vaccination.

Younger age group reducing the odds of vaccination of a child has 
been documented in another study in Nigeria.[23] This may be related 
to the experience of childcare and knowledge of the importance of 
vaccination that comes with increasing age. 

Institutional delivery was associated with a higher rate of full 
immunisation uptake by children and has been shown to be highly 
correlated with access to maternal and child health services.[22] Access 
to media, as stated previously, usually is a reflection of maternal 
socioeconomic status and was also an important determinant in uptake. 
This has also been documented in other studies in Nigeria and other 
African countries.[24,25] Finally, it was seen that the dropout rate for 
vaccines with a multiple dosing regimen increased with each successive 
dose. One could speculate that this could be related to the incidence 
of side-effects from previous doses and/or ignorance on the part of 
mothers who may believe that one dose of a particular vaccine type is 
enough.

Study limitations
Although the findings of this study are corroborated by those of other 
studies within and outside Nigeria, the results should be interpreted with 
caution in the light of the following limitations. Firstly, given the cross-
sectional design of this study, some immunisation information obtained 
during data collection was by recall from the mothers, which is prone 
to recall bias. Secondly, several misclassifications may have occurred 
during categorisation, because mothers who skipped one vaccination, 
owing to medically permitted reasons, were considered under full 
vaccination uptake. Thirdly, paternal factors, community-level factors 
and other maternal factors that may have an influence on immunisation 
uptake were not considered in this study. Finally, the DHS usually does 
not collect data on variables such as full immunisation; these data were 
created by summing individual vaccine statuses. Maternal factors such as 
wealth index, religion and occupation were also computed from primary 
data given by the DHS. This recategorisation may have caused some 
misgrouping of individuals, causing potential errors in the analysis.

Conclusion 
There is need for the Nigerian government and those in other 
developing countries, where vaccination rates are poor, to improve 
the socioeconomic status of its female citizens through better 
education and empowerment. Improved vaccination strategies are 
needed for the northern regions and rural communities of Nigeria. 

These strategies should involve and be acceptable to the communities 
in these locations. These measures, if effectively implemented, will 
possibly help improve coverage and vaccine uptake in Nigeria, and 
help to reduce deaths owing to vaccine-preventable disease.
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