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Abstract: Background: Immuni-
zation is the single most cost-
effective preventive health inter-
vention which saves the lives of 2
-3 million children annually. The
unsatisfactory immunization cov-
erage numbers have unsurpris-
ingly resulted in abysmal child
mortality figures across the coun-
try. This study aims to assess
mother’s knowledge and immuni-
zation utilization among under-
fives in an urban community.
Methods: A descriptive cross-
sectional study was carried out
among 232 mothers of under- five
children in an urban community
in Lagos State. A multistage sam-
pling technique was used to select
the respondents. A semi-
structured interviewer adminis-
tered questionnaire was used as
the survey tool for data collection
and a checklist for sighted immu-
nization cards. The entry and
analysis of the data was done us-
ing EPI – Info Version 7.2.1.0
software computer program. Chi

square was used to test association.
A p-value of <0.05 was considered
statistically significant.
Results: All respondents were
aware of immunization. Just over
half (53.9%) of the respondents
had good knowledge about immu-
nization. Less than half (42.5%) of
the under-five children were fully
immunized. The vaccines most
missed were oral polio and penta-
valent vaccines. There was a statis-
tically significant association be-
tween knowledge of mothers and
the immunization status of their
children (p<0.05).
Conclusion: The results indicate
that mothers with good knowledge
of different aspects of immuniza-
tion were more likely to have fully
vaccinated children. It is recom-
mended that health workers
enlighten mothers on the benefit of
each vaccine.
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Introduction

Immunization stands as one of the most important public
health accomplishments of the 20th century, preventing 2
-3 million deaths annually.1,2 It has definitely earned the
title of being the most economical tool for the preven-
tion of infectious diseases.3 Vaccine preventable dis-
eases are an important cause of under-five mortality.
About 17% of deaths in children under five can be pre-
vented by vaccines. However, every year, approximately
1.5 million children die from diseases that can be pre-
vented by immunization. Immunization of all children
with existing vaccines since 2011 would have saved 25
million lives by 2024.4 In 2015, 19.4 million were not
reached with routine immunization services, 39% of
these lived in just three countries; India, Nigeria and
Pakistan.5

There has been a rapid decline in immunization cover-
age in Nigeria, falling from 81.5% in the 90s to 13% in

2003 then there were meagre rises to 23% , 25% and
31% as reported in the Nigerian Demographic Health
Survey (NDHS) for 2008, 2013 and 20186–8 respectively
and all these still fall short of the of the Global Vaccine
Action Plan of achieving at least 90% essential vaccina-
tions coverage.9,10 These unsatisfactory immunization
coverage numbers has unsurprisingly resulted in abys-
mal child mortality figures. Neonatal, infant and under-
five mortality rates were 39, 67 and 132 per 1000 live
births respectively according to the latest NDHS.8 The
latest NDHS (2018) indicate that the neonatal and under
-five mortality rates are worsening when compared with
those reported in the 2013 NDHS. The Sustainable De-
velopment Goal (SDGs), Goal 3 (good health and well-
being), target 3.2 is aimed at ending preventable deaths
of newborns and children under 5 years of age in all
countries by reducing their neonatal mortality and under
-5 mortality to as low as 12 per 1000 and 25 per 1000
live births respectively by the year 2030.11 This can only
be achieved by ensuring improved immunization rates



and implementing other child survival strategies.12

According to experts on immunization, more informa-
tion about the factors leading to non-vaccination and
incomplete vaccination of children will guide to develop
strategies to improve the uptake.13 Some studies have
shown that there are a myriad of determinants of immu-
nization coverage, such as parental education, mother’s
age, lack of vaccine related knowledge, lack of faith in
vaccination and long waiting times at the health facili-
ty14–17. However, most of these studies,14,16,17 were un-
dertaken in rural areas with infrastructural deficits and
lower educational levels. Studies have shown that chil-
dren in rural areas consistently have lower vaccination
rates than those in the urban areas with the fact that there
is a higher chance of the birth occurring in a health care
facility in the urban setting than in the rural setting.6,18,19

Urban areas are not without their own peculiarities and
constraints such as inconvenient timings and lack of
effective communication with health personnel serving
as barriers to immunization.20 This study is a household
study among mothers of under-fives in an urban com-
munity to determine vaccine-related knowledge and the
utilization of immunization.

Materials and Methods

This descriptive cross-sectional study was conducted in
Ikeja Local Government Area (LGA) from August to
October 2017 among 232 mothers of children less than
five years. A minimum sample size of 227 was calcu-
lated using the formula for descriptive studies at 95%
confidence interval and prevalence estimates of 82%
from a study carried out in Enugu.21

Simple random sampling technique in several stages
was done. Firstly, simple random sampling by ballotting
was used to select three of the six administrative wards
in Ikeja LGA. The wards were: Alade, Onilekere/
Onipetesi and SerikiAro/Adekunle. Ten streets from
Alade, three streets from Onilekere/Onipetesi and eight
streets from Seriki Aro/Adekunle were selected by sim-
ple random sampling after proportionate allocation of
streets. On each street, every house was selected con-
secutively. In houses with more than one eligible house-
hold; simple random sampling by balloting was used to
select one household. One respondent from each house-
hold in each house was selected also by simple random
sampling (balloting) where there was more than one
eligible respondent. If an eligible respondent had more
than one child under 5, simple random sampling was
done to select which child was included in the study. All
eligible children were recruited in all the 21 selected
streets for this study.

Data was collected using an interviewer-administered
semi-structured questionnaire adapted from the women’s
health section of the 2013 National Demographic Health
Survey.7 The questionnaire comprised of three sections
on socio-demography, participant’s vaccine-related
knowledge and utilization of immunization. Utilization
was checked by viewing the child’s immunization card

where available. The overall knowledge was based on
their knowledge of childhood vaccines, diseases pre-
ventable by immunization, antenatal vaccination, vac-
cines at birth and route of administration of some vac-
cines. All mothers with children under 5 years old had
their vaccine related knowledge assessed. The total pos-
sible score was 72. A score of 0 – 35 (<50%) was con-
sidered “poor”, 36 -50 (50-69%) was regarded “fair” and
51-72 (70 -100%) was “good” knowledge. This scoring
method for knowledge was categorized using the modi-
fied Bloom’s cut-off point.22,23

A child was considered fully vaccinated if she or he had
received all basic vaccinations which include BCG vac-
cination against tuberculosis; at least four doses of the
oral polio vaccine; one dose of hepatitis B vaccine; three
doses of pentavalent vaccine; one dose of measles vac-
cine and one dose of yellow fever vaccine in accordance
with the National Programme on Immunization (NPI)
schedule.6–8,24 These vaccines should have been re-
ceived by the ninth month of life but no later than the
age of 1. Therefore, only children who were nine months
and older had their immunization status assessed. A
child was considered partially vaccinated if he/she had
missed at least one dose of the above six vaccines. For
utilization, each vaccine taken was scored as 1 while 0
was scored if not taken. However, vaccines not included
in the NPI schedule were excluded and recent additions
like the Inactivated Polio Virus vaccine, Meningitis A
Conjugate vaccine, Pneumococcal vaccine were also
excluded as per the basic vaccination list in the NDHS
2018. Children of participants with a score <11 were
considered partially immunized while any child with a
score ≥11 was considered fully immunized.

The data was analyzed using EPI info version 7.2.1.0
statistical software. Chi-square was used to test for asso-
ciations between categorical variables. The analysed
data was presented as frequency tables. The level of
significance was set at 5% (p≤0.05). Ethical approval for
the study was obtained from the Health Research and
Ethics Committee of Lagos University Teaching Hospi-
tal. The respondents were given the choice to participate
or not to in the study with confidentiality and anonym-
ity. Written informed consent was obtained from each
respondent prior to their participation in the study.

Results

Socio-demographic characteristics are reported in Table
1. The mean age of the respondents was 32.9±6.1years.
Majority (92.2%) of the mothers were married and
87.9% were in monogamous family relationships.  More
than half (58.6%) of the women gave birth to their chil-
dren in private hospitals. The overall knowledge of
mothers about immunization is shown in Table 2. Over-
all, 125 mothers (53.9%) had good knowledge, 98
(42.2%0 had fair knowledge and only 9(3.9%) had poor
knowledge about the immunization of under-fives. The
immunization status of children aged 9 months to 5
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years were based on immunization cards that were
sighted. About 92 mothers (39.7%) of the mothers had
their immunization cards. Of these, 42.5% were fully
immunized, the remaining 57.5% were partially immu-
nized in Table 3. The index children most frequently
(31.5%) missed the last dose of the oral polio vaccine
followed by the last dose of the pentavalent vaccine
(28.8%). The least missed was BCG as there was only
one child that had not received it as shown in Fig 1.  In
Table 4, there was a statistically significant association
between respondents’ vaccine-related knowledge level
and the immunization status of their children as mothers
with a good level of knowledge were more likely to
fully vaccinate their child (p<0.05).

Table 1: Socio-demographic characteristics of respondents

Fig 1: Vaccinations missed by children as sighted in the im-
munization card

Variable Frequency
(n = 232)

Percentage (%)

Mothers’ age (Years)
16 – 25 28 12.1
26 – 35 130 56.3
36 – 45 68 29.4
46 and older 5 2.2
Marital status
Single 14 6.0
Married 214 92.2
Widowed 2 0.9
Separated 2 0.9
Nature of family
Monogamy 204 87.9
Polygamy 17 7.3
Single Mother 11 4.7
Level of education
No formal education 13 5.6
Primary 1 0.4
Secondary 53 22.8
Tertiary 165 71.1
Occupation
Professional 43 18.5
Intermediate 30 12.9
Skilled labour 106 45.7
Unskilled labour 53 22.8
Children’s age (in months)
Under 6 30 12.9
7 -36 165 71.1
37 ≤60 37 16.0
Place of birth
Government owned Facility 86 37.0
Private hospital 136 58.6
Others 10 4.3

Table 2: Knowledge of mothers about immunization

*Multiple responses allowed

Table 3: Utilization of immunization services among mothers
of children under five

Variables Frequency
(n = 232)

Percentage
(%)

Heard of immunization
Yes 232 100
No 0 0
Source of immunization information
Antenatal clinic 115 49.6
Health care workers 39 16.8
Family/friends 43 18.5
Media 25 10.7
Others 10 4.3
Main reason for immunization
To treat diseases 4 1.7
To prevent all diseases 85 36.6
To prevent major killer
diseases

138 59.5

Don’t know 3 1.3
Others 2 0.9
Knowledge of vaccines given to babies at birth
Yes 226 97.4
No 6 2.6
*Methods of administering vaccines
By injections 224 96.6
By mouth drops 223 96.1
By syrups 15 6.4

Good 125 53.9
Fair 98 42.2
Poor 9 3.9

Overall level of knowledge

Variables Frequency
(n = 232)

Percenage
(%)

Child has an immunization card
Yes
No
Not sure

223
6
3

96.1
2.6

1.3
Child has been fully immunized till date (by mother’s recall)
Yes
No
Don’t know

206
18

8

88.8
7.8
3.4

Siblings of the child immunized were fully immunized
Yes
No
Don’t know

174
8
10

90.6
4.2
5.2

Where the child was immunized
Government hospital
Private Hospital
Faith-based centre

179
53
0

77.2
22.8
0

Mother received tetanus toxoid in pregnancy
Yes
No
Don’t Know

217
9
6

93.5
3.9
2.6

Immunization card available and sighted
Yes
No

92
140

39.7
60.3

Fully immunized
Partially immunized

31
42

42.5
57.5

Immunization status (of children aged nine months to five
years)
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Table 4: Association between respondent’s variables and im-
munization status of children

*(p<-0.05 statistically significant)

Discussion

Mothers’ knowledge of vaccine related diseases and
usefulness of immunization has been demonstrated to be
important to vaccination completion.17 The commonest
source of information about the immunization of under-
five children in this study was by health workers at the
antenatal clinics similar to studies carried out in urban
areas of Oyo state, Nigeria, Pakistan, Ethiopia, and
Saudi Arabia.25–28 However, this is different from a
study carried out in some urban slums in India where
family members and relatives were the commonest
source of information.29 The practice of conducting
health talks before consultations is common in public
health facilities and a veritable tool for health education.
The respondent’s knowledge on vaccines given at birth
and the correct route of administration was high in this
study but less than half did not know the main reason for
immunization. This is in contrast to a study carried out
in Enugu where 82% of mothers correctly stated that the
purpose of immunization is to prevent major killer dis-
eases.21

Overall, more than half of mothers had good vaccine-
related knowledge, and only 3.9% had poor knowledge.
Another study in Ejigbo local council development area
(LCDA) in urban Lagos reported a higher proportion of

Variables Fully Vac-
cinated
(n=31)

Partially
Vaccinated
(n=42)

χ2 df P

Marital status
1.51 2 0.50Married 31(43.6) 40(56.3)

Single 0(0.0) 2(100.0)
Education
No Education 0(0.0) 1(100.0) 0.85 2 0.65
Secondary 7(46.7) 8(53.3)
Tertiary 24(42.1) 33(57.9)
Occupation
Professional 12(66.7) 6(33.3) 1.55 3 0.67
Skilled labour 22(55.0) 18(45.0)
Intermediate 4(66.7) 2(33.3)
Unskilled la-
bour

4(44.4) 5(55.6)

Knowledge
Good 25 (56.8) 19(43.2) 9.56 2 0.01
Fair 5 (19.2) 21 (80.8)
Poor 1 (33.3) 2(66.7)
Birth facility
Government 11(45.8) 1354.1) 0.23 2 0.89
Private 19(41.3) 27(58.7)
Others 1(33.3) 2(66.7)

Government 20(38.5) 32(61.5) 1.19 4 0.20
Private 11(52.4) 10(47.6)
Had tetanus toxoid in pregnancy
Yes 29(42.7) 39(57.3) 0.83 2 0.82
No 2(40.0) 3(60.0)

Immunization facility

the respondents as having good knowledge about immu-
nization.30. Despite majority of the respondents in this
study stating that they still had their children’s immuni-
zation cards, only about 2 in 5 mothers made it available
for sighting at the time of this study. This is similar to an
Ethiopian study with a mixed picture of rural and urban
residents where about a third of the respondents were
able to show their immunization cards. Higher rates was
found in a study in rural Uganda where 63% of the re-
spondents had their immunization card available to be
sighted at the time of the study.27,31 It is also reminiscent
of the results from the NDHS 2018 where interviewers
were able to see a vaccination card for only 40% of chil-
dren age 12-23 months.8 This result has important effect
on this study as utilization was assessed based on card
history alone. The reasons for the relatively low card
retention are numerous and have been explored in litera-
ture.32,33 For example, in a study done in Nepal on the
factors affecting retention of child health card, it was
found that mothers who had knowledge on the use of the
child health card and mothers that were taught about the
use by health workers had higher odds of retaining the
card.33 Therefore, it is possible that mothers did not hold
on to their child’s immunization cards because they did
not appreciate the importance of the cards. Conse-
quently, it is important that health workers emphasize
the importance of keeping the card at least for the first
five years as it has been shown that there is a positive
association of retention of child health cards with coun-
seling by health workers.34 Availability of immunization
cards for status verification is ideal to avoid under- or
overestimation and also to assess child health coverage
metrics in general.

Over half (57.5%) of children under-five in this study
were partially vaccinated. Similarly, a study conducted
in rural Northern Nigeria recorded 62.8% partial vacci-
nation.17 This is in sharp contrast to studies carried out
in Eastern and rural Southern Africa where the propor-
tions of those fully vaccinated were 76.8% and 88.0%
respectively.27,31 This clearly highlights the variations
that can occur within and among various settings with
both rural and urban settings having peculiar barriers to
immunization. Concerns about the safety of immuniza-
tion, long distance to health facilities and long waiting
times at the clinic were some reasons for partial vaccina-
tion in Nigerian children according to a rural study.17

Other reasons explored in  literature for incomplete vac-
cinations include lack of information about the days for
immunization, stock-out, lack of money and missed op-
portunities.27,35 However in urban areas like where this
study was carried out, rapidly growing and socially het-
erogeneous populations are the major concerns when it
comes to the utilization of immunization services.36

Of the children that were partially vaccinated, the most
frequently missed vaccination was the last dose of the
oral polio vaccine. This is similar to the findings of a
study done in rural Uganda where eligible children
missed the last dose of oral polio vaccine as ascertained
from immunization card history.31 This has implications
in the country’s road map to the eradication of polio
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given that Nigeria remains one of the only three coun-
tries left to achieve this37 and this problem appears to
plague both rural and urban settings as highlighted
above. The last dose of the pentavalent vaccine was the
next most frequently missed vaccine not surprisingly
since both the last doses of oral polio and pentavalent
vaccines are usually taken concurrently at 14 weeks. The
pentavalent vaccine contains 5 vaccines bundled in one
for ease of administration and therefore significant even
if one dose is missed. It is also important because the
pentavalent vaccine protects against a form of pneumo-
nia that can be particularly common and devastating in
the under 5 age group. Reasons for mothers failing to
take their children to take these particular vaccines are
unclear as polio was one of the most recognized vaccine
preventable diseases by mothers in this study. This sug-
gests that there might be other factors at play for the
uptake of these particular vaccines and the hindrance to
its uptake is probably related to the repeated occasions
the mother has to go to the clinic for the exact same vac-
cines as Oral polio is taken four times and pentavalent
taken three times.

Despite the fact that BCG, Hepatitis B and the Oral Po-
lio 0 vaccines are all scheduled to be taken at birth, there
was a huge disparity in the percentage of children that
missed the Hepatitis B and Oral Polio 0 vaccines in
comparison with BCG vaccine in this study. Unlike
Hepatitis B and Oral polio vaccines, BCG vaccine vials
are often only opened if at least 10-12 infants are present
to reduce wastage.38,39 Although all three vaccines are to
be given at birth, it does not have to be given at pre-
cisely the same date based on the above and this may
therefore contribute to this disparity seen. Some of the
other factors already highlighted above such as stock-out
and missed opportunities are among other possible rea-
sons for this finding.27,35

There was a statistically significant association between
the level of knowledge of the mothers and the immuni-
zation status of their children. Those with good knowl-
edge were more likely to have fully vaccinated children
compared to those with fair and poor knowledge. This is
congruent with findings from studies done in both rural

and urban settings in places like Ethiopia, Cameroon
and Uganda.27,31,35 This further highlights the importance
of health workers in antenatal clinics in influencing
health coverage indices such as immunization utiliza-
tion. If more mothers are armed with accurate informa-
tion then it is far more likely that immunization utiliza-
tion will improve. There was however no statistically
significant association between the mother’s socio-
demographic characteristics and the immunization status
of their children. A study by Mugada was similar in
terms of mother’s education having no significant rela-
tionship with the child’s immunization status.40

Limitations of this study

The card retention rate, though consistent some with
other studies, is low and therefore some of the children’s
vaccination status could not be assessed as this study
used vaccination cards as the sole means of assessing
utilization. Secondly, the sample population assessed for
the utilization of vaccines were only those aged nine
months and above thereby reducing the sample size of
those whose vaccination status were assessed.

Conclusion

Over half of the mothers in this study had good knowl-
edge about the immunization of under-five children.
However, majority of children in this study were par-
tially immunized. The most missed vaccines were the
last doses of Oral Polio Vaccine and Pentavalent. There
was a statistically significant relationship between
knowledge of respondents and the vaccination status of
their children. It is recommended that there should be a
concerted effort from the health workers in closing the
utilization gap that occurs with missed vaccines.
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