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Abstract

Background: Immunization is amongst the most cost effective public health interventions for reducing
childhood morbidity and mortality. However, various reports show that 9 million children die globally due to
vaccine-preventable disease, in which a bigger proportion occurred in sub-Saharan Africa with 4.4 million
deaths. Therefore, this study aimed to assess barriers for full vaccination coverage among under five years
children in Mogadishu, Somalia.

Methods: A community based cross-sectional study was conducted from April to July, 2019 in
Mogadishu-Somalia. Two-stage cluster sampling with systematic random sampling was used to select 820
households. Data was collected through structured, interviewer administrator questionnaire. In case more
eligible children were found at single selected household, one child was randomly selected and the
information related to immunization was obtained from his/her caregiver.

Results: The overall, fully immunized under five years children was found to be 45.2%. Using
Multivariate logistic regression models, being a younger caregiver ( B =-0.019, P-value=0.042), married
caregiver [(AOR=4.101, 95%CI: 1.062-15.835, P-value=0.041), Father with Secondary & above education
(AOR=1.755, 95%CI:1.161-2.655, P-value=0.008), a younger child ( B =-0.018, P-value=0.011), children
from birth order of fifth & above (AOR=1.539, 95%CI:1.011-2.343, P-value=0.044), high family income( B
=0.003, P-value=0.000), Availability of vaccine at the time of visit to the health centre (AOR=6.118, 95%
CI:1.931-19.381, P-value=0.002), affordability of vaccine related Cost (AOR=1.938, 95% CI:1.230-3.053,
P-value=0.004), Being born at health facility (AOR=1.519, 95%CI:1.105-2.088, P-value=0.010), caregivers
good Knowledge on immunization (AOR =1.125, 95%CI:1.070-1.181, P-value=0.001), caregivers’ good
Practice on immunization (AOR=2.756, 95%CI:2.233-3.402, P-value=0.001) and caregivers’ good
Perception on immunization (AOR=4.976, 95%CI:2.183-11.340, P-value=0.001) were found to increase the
immunization coverage of the children.
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Conclusion: The result of this study has revealed that the proportion of fully immunized under five
children in Mogadishu is very low. Several socio-demographic, health centres related and socio-cultural
factors were found to barriers for full immunization coverage. Steps to promote Health education and

vaccine availability should be launched.
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1. Introduction

Immunization is amongst the most cost
effective public health interventions for reducing
global childhood morbidity and mortality Y. In
1974, World Health Organization (WHO)
established the Expanded Program on Immunization
(EPI) to ensure that all children get access for
vaccination. To synergize EPI, the United Nations
General Assembly Special Session (UNGASS) set a
goal to ensure full immunization of children under
one year at 90% coverage nationally with at least
80% coverage in every district by 2010. Building on
this goal, the World Health Assembly endorsed the
Global Vaccine Action Plan (GVAP) in 2012 to

extend immunization to all children across the globe.

GVAP’s key targets include achieving and
sustaining 90% national pentavalent coverage and
= 80% Penta coverage in every District by 2015 %],

When the EPI was initiated in 1974, less than
5% of children in developing countries were
receiving a third dose of diphtheria-tetanus-
pertussis (DTP-3) and poliomyelitis vaccines in
their first year of life . A report from WHO
revealed that around 60% of children’s who were
not reached with routine immunization services are
from 10 countries where majority are from sub-
Saharan African countries [*l. Routine immunization
coverage is assessed by Penta 3 coverage ).

With the support of WHO and UNICEF, EPI
program in Somalia started in 1978, with the
strategy of mobile and outreach services. An
evaluation of the program in 1985 showed that the
strategy achieved very low immunization coverage.
Between 1985 and 1988, a strategy of mass
immunization campaign was adopted and
implemented in major towns of the country. The
operation resulted in about 75% coverage of
children in towns. However, this could not be
sustained and immunization coverage rapidly
declined when fighting broke out in 1988. The civil
war of 1988-1992 devastated the health

infrastructure and dispersed health workers. The
modest gains of the program were completely lost
due to the war [©), By the end of 1992, the
international community, led by UNICEF, gave
priority to the initiation of EPI services; and in 1996,
more than 100 MCH centers and 4 zonal cold stores
were functioning 7. The trend of low childhood
immunization coverage was evident during the
baseline survey conducted in Nov 2017 where we
accessed the immunization coverage for the four
basic vaccines namely BCG (57%), Measles (47%),
Polio (14%), and Pentavalent (28%) vaccines in 9
districts i.e. Kismayo, Adado, Afmadow,
Iskushuban, Armo, Alula, Bosaso, Barga and Ufayn
(8], UNICEF, 2010 reported that the immunization
coverage of under five children in Mogadishu was
40% 1.

The Federal government, its member states and
communities with help from international and local
agencies established numerous mother and child
health care centres which provide immunization
services. However, unlike many other developing
countries the immunization coverage of Somalia is
still relatively very low. Thus, this study aimed to
find out barriers for full immunization coverage
among under five years children in Mogadishu,
Somalia.

2. Methods

2.1 Study Design and setting

A community based cross-sectional study
design was carried out among 820 households with
one child from each household. Any Caregivers
with child of 12 to 59 months lived at the selected
Divisions and available at the time of data
collection were considered eligible to the study. In
case a single selected household has more than one
eligible child, one child was selected randomly.
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2.2 Sample Size determination

To calculate the minimum sample size, a
Cochrane formula ') with Design effect of 2 and
10% addition of expected non-response rate was

used.

Z*pq

dZ

Where n = minimum sample size, Z = Standard
normal deviate corresponding to 5% significant
level, p = prevalence in previous studies (40%) [9],
q=1 - p, d =precision set at 0.05, DEFF is set at 2.
Z =1.96, p = 0.40, q = 0.60. Appling the formula
above the calculated minimum sample size was 738.
Thus, a sample size of 820 households was used in
this study taking into consideration with 10%
addition of expected non-response rate.

* DEFF

2.3 Sampling Techniques

A mixture of two-stage cluster sampling and
systematic random sampling was used to select
households. At the first stage, Mogadishu was
divided into 17 districts, with each district
represents a cluster, then one district (Wadajir) was
selected randomly. At the second stage, the selected
district was divided into four divisions in which
again two divisions (Halane and Hawatako) was
selected randomly, finally all households in that
selected divisions was selected through systematic
random sampling up to calculated sample size.

2.4 Data collection

Data was collected through a quantitative,
pretested, structured, Researcher administered
questionnaire which was initially developed in
English and later translated into Somalia language.
The questionnaire comprised three sections; a
section on Socio-demographic variables of child’s
current caregiver, child and father, a section on
immunization status of the child and section on the
barriers affecting immunization coverage. Any
household with eligible child was selected and the
caregiver of that was interviewed through face to
face interview. In the presence of immunization
card, Information about child immunizations was
collected from immunization cards or mother = s
verbal report with the verification of the presence of
a BCG scar.

2.5 Data Analysis

Data were entered into Statistical Package for
Social Sciences (SPSS-IBM) version 20. Data entry,
cleaning, processing, preliminary analysis and final
write-up were done by the researchers. Frequencies
and percentages were used to display immunization
status of the children. Chi-square analysis was done
to assess the association between dependent and
independent variables. Then, all variables that
showed statistical significance in the bivariate
analysis, p-value <0.2 (Vittinghoff, Glidden,
Shiboski, & McCulloch, n.d.) were included in the
multivariate logistic regression model to identify the
determinants of full immunization coverage among
under five years children in Mogadishu, Somalia.
Adjusted Odds ratio (AOR) and their 95%
confidence intervals (Cls) were calculated from
multivariate logistic regression model. A p-value
<0.05 was considered as statistically significant.
Full immunization status of the children was
included in the logistic regression model as a
dependent variable while socio-demographic
characteristics, health centre related factors and of
socio-cultural factors was used as independent
variables.

2.6 Ethical considerations

The study protocol was reviewed and approved
by the Institutional Review Board of the Jazeera
University. Permission to undertake the study was
obtained from the Ministry of Health, Federal
Republic of Somalia. A written informed consent
was obtained from the participants prior to
participation in the study, and data collection was
conducted confidentially.

2.7 The following operational definitions were
used

Fully immunized/Complete immunization: An
under five year child who received one dose of
(Bacillus Calmette-Guerin) BCG, one dose of
measles, at least three doses of DPT-HepB-Hib
(pentavalent) and four doses of (Oral Polio vaccine)
OPV and one dose of (Inactivated Polio Vaccine)
PV was considered to be fully
immunized/complete immunization.

Not fully immunized/Incomplete immunization:
An under five year child who didn’t received any
these five vaccines or partially received but did not

Am. J. Biomed. Sci. 2021,13(2),60-69;d0i:10.5099/2j210200060 © 2021 by NWPIIL. All rights reserved 62



completed all of these five vaccines was considered
to be not fully immunized/Incomplete immunization.

3. Results

3.1 Socio-demographic factors of the respondents

Most of the caregivers (45.7%) were aged 26-
35 years with the Mean = SD of 28.8 £ 9.5 years.
Majority of the caregivers (95.5%) were female.

More than half of the caregivers (55.6%) had no
formal education while 38.6% of the fathers had at
least secondary education. On employment status,
majority of the responded caregivers (74.2%) were
unemployed. Majority of the children in this study
were aged 12-23 months with the Mean & SD of
28.4 + 11.3 months. 38.9% of the children in this
study were first or second birth orders (Table 1)

Table 1: Socio-demographic factors of the child and caregiver

Variable Category Frequency Percent(%)
16-25 294 39.7
26-35 339 45.7
Age of the caregiver in years 36-45 84 11.3
46-55 15 2.0
>55 9 1.2
Mean+SD= 28.849.5
Sex of caregiver Male 33 4.5
Female 708 95.5
Single 15 2.0
Marital status of caregiver Married 614 82.9
Divorced 104 14.0
Widowed 8 1.1
No formal education 412 55.6
Educational level of caregiver Primary education 205 27.7
Secondary and above 124 16.7
No formal education 264 35.6
Educational level of father Primary education 191 25.8
Secondary and above 286 38.6
Employed 191 25.8
Employment Unemployed 550 74.2
<100 167 22.5
100-300 451 60.9
Monthly family income in USD >300 123 16.6
12-23 344 46.4
Age of child in months 24-35 249 33.6
36-47 88 11.9
48-59 60 8.1
Meant+SD=28.4+11.3
First/second 277 37.4
Birth order of child Third/fourth 288 38.9
Fifth/above 176 23.8
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3.2 Immunization Status of the children their
confirmation

A total of 741caregivers of children aged under
five years old were interviewed, with a response

rate of 90.4%. Of the total 741 children, 335(45.2%)
were fully immunized by whom 38% were
confirmed by card (Table 2)

Table 2: Immunization coverage and Confirmation Method

Confirmation
Vaccination Status Frequency (%) By Card (%) By Recall (%)
Fully Vaccinated 335(45.2) 127 (37.9) 208(62.1)
Not fully Vaccinated 406 (54.8)

3.3 Barriers of complete Immunization

3.3.1 Multivariate logistic regression of socio-
demographic factors and vaccination coverage

Table 3 shows the multivariate logistic
regression of socio-demographic determinants on
immunization coverage. Married caregivers were
4.101 more likely to fully immunize their children
then single caregivers (AOR=4.101, 95% CI: 1.062-
15.835, P-value=0.041). Fathers with
Secondary/above education were 1.755 times more
likely to fully vaccinate their children than those
with Non-formal or primary education respectively
[(AOR=1.755, 95% CI. 1.161-2.655, P-
value=0.008). Children from birth order of fifth and
above were 1.539 times more likely to be fully
immunized than those from first and second birth
orders. (AOR=1.539, 95% CI: 1.011-2.343, P-
value=0.044). For additional one unit increase in
Household monthly income, there was an increase
in vaccination coverage of the children by a factor
of 0.003 ( B =0.003, P-value=0.001). Young
children were more likely to be fully vaccinated
than older children ( B =-0.018, P-value=0.011).
Younger caregivers were more likely to fully
vaccinate their children than older caregivers ( B =-
0.024, P-value=0.019).

3.3.2 Multivariate logistic regression of health
centres related determinants and immunization
coverage

As Table 4 shown, Availability of vaccine at
the time of visit to the health centre, affordability of
vaccine related cost and being born at health facility
were found to be health centres related determinants
on immunization coverage [(AOR=6.118, 95%
CI=1.931-19.381, P-value=0.002), (AOR=1.938,
95% CI=1.230-3.053, P-value=0.004), (AOR=1.519,
95% CI=1.105-2.088, P-value=0.010)].

3.3.3 Multivariate logistic regression of socio-
cultural factors and immunization coverage

As in Table 5, the Multivariate logistic
regression shoed that caregivers’ good knowledge,
good practice and positive perception on child
immunization were positively related to child
immunization. For additional one unit in caregivers’
knowledge increase the immunization coverage of
children by a factor of 0.117 ( B =0.117, P-
value=0.001). Likewise an increase in caregivers’
practice on child immunization, increases the
immunization coverage by 1.014 ( B =1.014, P-
value=0.001) Caregivers with positive perception
on child immunization were found to 4.976 times
more likely fully immunize their children than those
with negative perception on child immunization
(AOR=4.976, 95% CI. 2.183-11.340, P-
value=0.001).

Am. J. Biomed. Sci. 2021,13(2),60-69;d0i:10.5099/2j210200060 © 2021 by NWPIIL. All rights reserved 64



Table 3: Multivariate logistic regression of socio-demographic factors and vaccination coverage

Immunization Coverage

Adjusted Odds

Variable Full covered  Not Fully covered Ratio 95% CI P-Value
(Y0) (Y0)
Sex of caregiver
Male 14( 4.2) 19(4.7) 1
Female 321(95.8) 387(95.3) 1.025(0.459-2.287) 0.952
Marital status of caregiver
Single 3(0.9) 12(3.0) 1
Widowed 5(1.5) 3(0.7) 6.112 (0.797-46.839) 0.081
Divorced 46(13.7) 58(14.3) 5.513 (1.343-22.642) 0.052
Married 281(83.9) 333(82.0) 4.101(1.062-15.835)" 0.041
Educational level of caregiver
No formal education 169(50.4) 243(59.9) 0.749(0.459-1.222) 0.248
Primary education 97(29.0) 108(26.6) 0.706(0.432-1.154) 0.165
Secondary and above 69(20.6) 55(13.5) 1
Educational level of child’s father
Non-formal education 97(29.0) 167(41.1) 1
Primary education 74(22.1) 117(28.8) 1.013 (0.676-1.517) 0.951
Secondary and above 164 (49.0) 122(30.0) 1.755(1.161-2.655)" 0.008
Employment of caregiver
Employed 81(24.2) 110(27.1) 0.823(0.566-1.198) 0.310
Unemployed 254(75.8) 296(72.9) 1
Birth order of child
First/ second 119(35.5) 158(38.9) 1
Third/ fourth 121(36.1) 167(41.1) 0.983 (0.690-1.400) 0.924
Fifth/ above 95(28.4) 81(20.0) 1.539(1.011-2.343)" 0.044
Mean+SD AOR for 95% CI P-Value
Household monthly income 217.5£131.9 0.003 1.003(1.001-1.004)" 0.001
Age of child 28.4+11.3 -0.018 0.982(0.968-0.996)" 0.011
Age of caregiver 28.849.5 -0.024  0.976 (0.95-0.996)" 0.019
P (Beta), AOR (Adjusted Odd Ratio), CI (Confidence Interval), SD (Standard Deviation)
*significant, P-value <0.05
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Table 4: Multivariate logistic regression of health centre related factors and vaccination coverage

Variable Immunization Coverage Adjusted Odds P-Value
Ratio 95% CI
Full covered Not Fully covered atio 95%
(%) (%)
Distance to health center
(n=681)
<lkm 186 (62.8) 252 (65.5) 0.784(0.561-1.096) 0.155
>1km 110 (37.2) 133 (34.5) 1
Health care provider
availability (n=719)
Yes 331 (98.8) 360 (88.7) 1.158(0.321-4.172) 0.822
No 4 (1.2) 24 (5.9) 1
Vaccine availability(n=718)
Yes 331 (98.8) 344 (89.8) 6.118(1.931-19.381)" 0.002
No 4 (1.2) 39 (10.2) 1
Cost affordability (n=730)
Yes 301 (89.9) 297 (75.2) 1.938(1.230-3.053)" 0.004
No 34 (10.1) 98 (24.8) 1
Vaccine acceptance
Yes 329 (98.2) 369 (90.9) 1
No 6 (1.8) 37 (9.1) 0.479(0.181-1.267) 0.138
Place of delivery of child
Health facility 169 (50.4) 152 (37.4) 1.519(1.105-2.088)" 0.010
Home 166 (49.6) 254 (62.6) 1

ClI (Confidence Interval)
*significant, P-value <0.05

Table 5: Multivariate logistic regression of socio-cultural determinants and immunization coverage

Variable B AOR For 95% CI P-Value
Knowledge 0.117 1.125(1.070-1.181)" 0.001
Practice 1.014 2.756(2.233-3.402)" 0.001
Perception
Useful 4.976(2.183-11.340)" 0.001
Harmful 0.000 0.998
Neutral 1

p (Beta), AOR (Adjusted Odd Ratio), CI (Confidence Interval)

“significant, P-value <0.05

4. Discussions

The proportion of fully immunized children
aged 12 to 59 months in Mogadishu was found to be
45.2% (335) and out of these, 37.9% (127) of them
were confirmed through immunization cards and
62% were confirmed through caregiver’s recall with
the verification of BCG scar. This coverage is very
low compared to goals of Global Immunization
Vision and Strategy !'? of at least 80% vaccination
coverage in every district. The result of this study is

slightly similar to previous study in Mogadishu,
which reported coverage of 40%'°!

We found that age of the caregiver had a
negative significant association with immunization
coverage of the children. Younger caregivers
immunize their children compared to older
caregivers (f=-0.024; 95%CI: 0.976-0.996, P-
value= 0.019). This finding is consistent with study
conducted in Iraq ") which found that the
frequency of unvaccinated children was greater
among older mothers. This disparity sends a
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positive message of little improvements on
community awareness on vaccination. The study
also found that educational level of the child’s
father ~ was  significantly  associated  with
immunization coverage of the children. Children
with fathers of secondary/above level educational
were more likely to be vaccinated than those with
Fathers having no formal education (AOR=1.755;
95% CI: 1.161-2.655, P-value=0.008). Our findings
are in line with studies done in Nigeria [,
Zimbabwe '), Ghana !'° and Kenya !'7).This may
be fathers with higher educational level were more
aware of the vaccination importance than their
counter parts.

This study showed that marital status had a
significantly associated with child immunization
completeness that is married caregivers were more
likely to fully immunize their children than single
caregivers (AOR=4.101; 95% CI: 1.062-15.835, P-
value=0.041). Another study in Iraq says that
Marital status was significantly associated with
immunization completeness, where a family with
married parents were 10.4 times more likely to
benefit from immunization completeness than
single parents ['*/

Our study also showed that there was
significant positive association between monthly
household income and immunization coverage of
the children. For additional one unit (USD) increase
in household monthly income is likely to be
associated with an increase on child immunization
by a factor of 0.003 on immunization coverage of
the children (=0.003; P-value=0.001).

On the age of immunizing children, our study
found that age of the child had a negative
association with immunization coverage, That is
older children were less likely to be immunized
when compared to younger children (p=-0.018; P-
value=0.011). Also birth order of the child was
associated with immunization coverage, fifth/above
birth ordered children were more likely to be
vaccinated than the first/second birth ordered once
(AOR=1.539, 95%CI: 1.011-2.343, P-value=0.044).
This is contradicting findings of study from
Khartoum state, Sudan which showed that
vaccination coverage of child increases with
increase of his age [,

Our analysis also found that there was
significant association between vaccine availability

in the center at the time of visit and immunization
coverage of the children. Caregivers who indicated
that vaccine was available in the center by the time
of their visit were six times more likely to vaccinate
their children. (AOR=6.118; 95%CI: 1.931-19.381,
P-value=0.002). our findings was supported by
study in Nigeria showed that 26.2% of their studied
children were not fully immunized because of
unavailability of the vaccine at the health center and
this was the most common reason of not completing
or immunizing their children as they reported ['). Tt
is obvious that vaccine availability is the corner
stone for vaccine coverage.

Affordability of vaccine related costs had
significant association with immunization coverage
of the children. Caregivers who afforded the costs
were nearly two times more likely to vaccinate their
children when compared to caregivers who could
not afford it. (AOR=1.938; 95% CI: 1.230-3.053, P-
value=0.004) this is consisting study from Togo that
supports the notion that economic conditions
influence the incompleteness of immunization
coverage in children. This is probably because
access to immunization services can be affected by
indirect costs linked to vaccination such as the
purchase of immunization records cards, transport
cost or medication for vaccine-related care 2],

In our study, place of child delivery was
significantly = associated  with  immunization
coverage of the children. Children born at health
facility were 1.519times more likely to be
vaccinated than those born at home. (AOR=1.519;
95% C: 1.105-2.088, P-value=0.010). Our findings
are in line with study in central Ethiopia which also
showed that immunization coverage of children
delivered in health facility was higher than children
delivered at home *'l and the reason behind this
may be the parents get health education when the
child is delivered in health facility and gets
vaccination card starting with BCG vaccine in the
first day of live.

An increase on caregivers’ knowledge on
immunization was positively associated with child
immunization by factor of 0.117 ($=0.117, P-
value=0.001). This findings was agreed by study
carried out in rural setting of western Uganda,
mothers with a basic understanding of the
importance of childhood immunizations were more
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likely to have timely, full immunize their children
compared to those with less knowledge [*?/.

Caregivers who had positive perception on
immunization were nearly 5 times more likely to
immunize their children than those who had a
neutral perception on immunization (AOR=4.976,
95% CI: 2.183-11.340, P-value=0.001). This results
is in line with the finding from prevous study in
Somalia by [?! that showed “children’s immunization
status was significantly associated with caregivers’
positive  perceptions on the usefulness of
immunizations to children”

An increase on caregivers practice on
immunization coverage was found to be positively
associated with child immunization by a factor of
1.014 (B=1.014, P-value=0.001). Two different
studies conducted in Saudi Arabia **) and Italy ¥
showed similar results to this.

This study assessed barriers for full
immunization coverage among under five years
children in Mogadishu, Somalia. The study relied
on primary data collected by the researchers.
However it has certain limitations.

The actual proportions of children who have
no vaccination card were greater than those with
vaccination care thus; information obtained from
caregivers on the immunization status of their
children is not as reliable as that of vaccination card
due to recall bias. However any child with no
vaccination card was checked with the BCG scar.
The explanatory variables were selected based on
previous studies and relied on the information
available from the dataset. Therefore, there might
be some other potential predictors that might be
influenced by full immunisation which were not
captured in this study. Beside, this study did not
include qualitative method to answer the why
questions. Despite the above limitations, our
findings are important to understand barriers for full
immunization coverage among under five years
children.

5. Conclusion

In conclusion, the present study found that
immunization coverage of under five years children
in very low (45.2%), steps to promote population
awareness and community mobilization should
under taken urgently. Being older and single

caregivers, fathers with low educational level, low
Monthly family income, child with early birth
orders, child with younger age, vaccine
unavailability at the health centre, vaccine related
cost unaffordability, delivered at home and
caregivers low knowledge, low attitude and low
practice on child immunization were found to be the
barriers for full immunization coverage among
under five children in Mogadishu.
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