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Abstract

Background Vaccination has long been recognized as one of the most effective ways to reduce child mortality. It has
played a significant role, particularly for children, and is considered a major achievement and relevant in preventing
childhood diseases worldwide. This study looks at the uptake and determinants of childhood vaccination status
among children under the age of one year, for Gambia, Sierra Leon, and Liberia.

Method Data from 2019 to 20 Demographic and Health Survey (DHS) data from Gambia, Sierra Leone, and Liberia
were pooled for the analysis used in this study. Data were obtained from a total weighted sample of 5,368 children
aged 0-12 months through a stratified two-stage cluster sampling approach. A multivariable logistic regression
model was used to assess the predictors of childhood vaccination uptake at 95% confidence interval (Cls) with
computed adjusted odds ratios (@ORs).

Results The weighted sample pooled prevalence of full vaccination among children under 12 months of age was
15.1% for males and 15.0% for females. After controlling for confounders in the regression model, factors that were
found to be associated with vaccination status include children whose mothers attended postnatal care (PNC) visits
had higher odds of being fully vaccinated (aOR=1.23, 95% Cl=1.03-1.46), while children whose fathers had primary
education (@OR=0.67, 95% Cl=0.48-0.96), children whose households never watched TV (aOR=0.68, 95% Cl=0.56—
0.82) and children whose mothers attended 1-3 antenatal care (ANC) visits (@OR=0.59, 95% Cl=0.45-0.79) had lower
odds of being fully vaccinated.

Conclusion Childhood vaccination uptake was low among children under 12 months of age in these countries.
Hence, there is a need to promote the uptake of vaccination across these three West African countries especially

among rural dwellers.
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Introduction

Vaccination has long been recognized as one of the
most effective ways to reduce child mortality [1]. It has
played a significant role, particularly for children, and
is considered a major achievement and relevant in pre-
venting childhood diseases worldwide. In practice, the
terms “vaccination” and “immunization” are interchange-
able [2]. Improving access to immunization is critical to
meeting the Sustainable Development Goals (SDGs).
Childhood vaccination is highly effective in prevent-
ing vaccine-preventable diseases [1]. The discovery
and introduction of the smallpox vaccine have greatly
reduced disease prevalence worldwide, with 29 vaccine-
preventable illnesses recommended by the World Health
Organization (WHO) [3]. Despite the numerous ways to
reduce the number of children dying from vaccine-pre-
ventable diseases, immunizations have improved immu-
nity in 9 out of every 10 children [2]. Vaccines are very
effective when major risk factors like malnutrition, air
pollution and diarrheal diseases are eliminated, as well as
treatment accessibility is improved.

Poor adherence to vaccination still remains a challenge
in many regions across the world [4]. Globally, it is esti-
mated that about 22.4 million children under one year
of age were not vaccinated with the third dose of pen-
tavalent vaccine (Diphtheria Pertussis-Tetanus-Hepatitis
B-Haemophilus type b influenza vaccine (DPT-HB-Hib)
[3]. One out of five African children is estimated to not
receive all the necessary and basic vaccinations. Conse-
quently, over 30 million African children under five still
suffer from vaccine-preventable diseases (VPDs) every
year. Approximately 58% of all deaths due to VPDs occur
in children over half a million a year [5]. Several factors
contribute to vaccines’ low coverage as highlighted in
the literature. Households, lack of communication, and
knowledge about immunization have been reported to be
major contributors [6]. One of the major contributors to
vaccine utilization in Africa highlighted is economic con-
ditions, which affect the ability to afford and keep immu-
nization record documents in good condition [7]. A study
published in the literature looked into cultural perspec-
tives as a contributor to low vaccination coverage. It was
discovered to be linked with people’s misinformed per-
ceptions of vaccines due to their cultural background [8].
In Pakistan, is linked to the father’s job as manual labour
[9]. In addition, mothers’ perception of the severity of
vaccine-preventable disease, as well as mothers’ beliefs
do not influence the uptake as reported in a study con-
ducted in Tanzania [10].

Sub-Saharan Africa is still dealing with a variety of pro-
gram and policy challenges related to childhood immu-
nization [11]. Numerous studies have been conducted
to investigate factors associated with childhood immu-
nization in Sub-Saharan Africa, some of which indicate
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parental attitudes, a lack of knowledge among health
workers, and barriers that can be overcome by improving
outreach services [12]. Furthermore, a study conducted
in Burkina Faso discovered that education, both at the
individual and community levels, is no longer associated
with complete vaccination of children [13]. This dem-
onstrates that there are differences in factors within the
African region, such as the need for uptake. It has been
observed that many countries in the sub-Saharan Afri-
can region have proven to have a high vaccination cover-
age, but due to various limitations have not achieved this
upscaled coverage, necessitating the need to study under-
lying factors [11].

Several West African immunization programs have
made significant progress in increasing vaccination cov-
erage, which is expected to have a significant impact
on the reduction of vaccine-preventable diseases [1].
The Gambia, Sierra Leon, and Liberia for example, have
shown that the immunization strategies are effective
when there are good political and cultural will; how-
ever, vaccination programs should be constantly moni-
tored and evaluated by the Ministries of Health. To raise
societal awareness and vaccine acceptance, strong com-
munity-based health education efforts are desperately
needed as part of initiatives to increase vaccine service
utilization for these high-risk classes. This study exam-
ines the uptake and determinants of childhood vaccina-
tion status among children under the age of one, using
the available DHS data for Gambia, Sierra Leon, and
Liberia.

Methods

Data source

The 2019-20 Demographic and Health Survey (DHS)
data from Gambia, Sierra Leone, and Liberia were pooled
for the analysis. In the three countries, the DHS used a
stratified two-stage cluster sampling approach to cre-
ate a population-based sample. Following the prob-
ability proportional to the size of the Enumerated Areas
(EAs), 281 (The Gambia), 325 (Liberia), and 578 (Sierra
Leone) clusters/EAs were selected in the first stage of the
survey. The second stage involved a methodical selec-
tion of 25 (The Gambia), 30 (Liberia), 24 (Sierra Leone)
households from each cluster/EA and only 8,362 (The
Gambia), 5, 704 (Liberia), 9,889 (Sierra Leone) women
of reproductive age with children less than 60 months
were interviewed successfully. In DHS, specific questions
were asked to women about children’s health. Questions
related to immunization coverage are of particular inter-
est. We pooled the DHS survey data of the three coun-
tries, and a total weighted sample of 5,368 children aged
0-12 months was included in the study. In the three
countries, through the USAID-funded MEASURE DHS
programme, ICF International provided technical and
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financial assistance to the Ministry of Health in collabo-
ration with the Bureau of Statistics of each country that
implemented the survey.

Variable selection and measurement

Outcome variables. The study outcome variable was
childhood vaccination status among children aged 0-12
months. This was classified into two categories: “Fully
vaccinated” a child under 23 months who received
WHO recommended vaccination against tuberculo-
sis (also known as BCG), three doses of DPT-HepB-Hib
(Penta), three doses of polio vaccines, and one dose of
vaccination against measles; “Partially vaccinated” who
missed at least one of any of the doses of the routine vac-
cines before turning 1 year or within 12-23 months old
[14-18].

Explanatory variables. Thirteen independent variables
were utilized in the study based on a thorough literature
review and datasets availability [14—16]; the variables are
listed in Table 1.

The WHO framework on epidemiology of the unim-
munized child [19, 20] describes the different factors
affecting child’s immunization into four main categories:
health care immunization system, communication and
information, family characteristics, and parental attitudes
and knowledge [21]. In our study, the immunization

Table 1 Definition of independent variables used in the analysis
Variable

Country

Sex of child

Number of under 5 children

Definition and coding

1=Gambia; 2=Sierra Leone; 3=Liberia
1=Male; 2=Female
1=0-1,2=2-3;3=2>4
1=15-24;2=25-34,3=>35

0=No Education; 1=Primary; 2=Sec-
ondary and above
1=15-24,2=25-34,3=>35

0=No Education; 1=Primary; 2=Sec-
ondary and above

Age of mother
Educational level of mother

Age of father

Educational level of father
Marital Status 0=Not currently married; 1=Cur-
rently married/living with partner;
2 =Widowed/Divorced

1 =Poorest; 2=Poorer; 3=Middle;
4=Richer; 5=Richest

Wealth index

Mother’s occupation
Father’s occupation
Media exposure

ANC visit

PNC Visit

Parity

Place of delivery
Distance to health facility
Religion

Place of residence

Decision making on
vaccination

0=Working; 1=No working
0=Working; 1=No working
0=Never; 1=Sometimes

0=No; 1=1-3;2=>4
0=No; 1=Yes
1=1-3,2=4-6,3=>7

1=at hospital; 2=at home

1=No problem; 2=Big problem
1=lslam; 2 =Christianity; 3=0Others
1=Urban; 2=Rural

1=Mother; 2=Father; 3=Both
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system category included the distance to health facility,
and the need to take transportation. The communication
and information category included: use of mass media
according to the levels of access and source (radio, TV
and newspapers), family characteristics included the fol-
lowings variables: mother’s and father’s education level,
mother’s age at childbirth, marital status, household level
of poverty assessed by the wealth quintile, ethnic group,
religion, child gender, birth order, urban/rural residence
(urban/rural), and region of residence. Variables on
familiarity and use of other health care services such as
antenatal care during pregnancy, postnatal care, and the
relative distance to the closest health center represented
the parental attitudes/knowledge. Finally, we included the
gender relationship such as the involvement of women in
household decision making.

Statistical analysis

Stata survey (‘svy’) module was used to adjust for strati-
fication, clustering and sampling weights provided in
the dataset. The data was weighted (v005/1,000,000)
throughout the analysis to ensure DHS sample represen-
tativeness and to obtain reliable estimates and standard
errors before data analysis. Descriptive statistics were
used to describe the level of immunization coverage by
socio-demographic characteristics, the distributions were
expressed as frequencies and percentages. Bivariate and
multivariable logistic regression analyses were conducted
to identify the determinants of full immunization. Bivari-
ate analyses were used to examine the crude association
between each independent variable and full vaccination.
Multivariable logistic regression was used to examine the
adjusted association between each independent variable
and full childhood vaccination. Binary logistic regres-
sion was chosen because our dependent variable was
dichotomous (i.e., 0 - partially vaccinated and 1- fully
vaccinated). Variables in bivariate analysis with p-values
less than 0.05 were entered into the multivariable analy-
sis. Adjusted odds ratio (aOR) and 95% confidence Inter-
val (CI) were used to assess the strength of associations
between the outcome and the independent variables. The
threshold for statistical significance was set at p<0.05.
We used the Bayesian Deviance Information Criterion
(BIC) to assess the goodness of fit of the model. Vari-
ance Inflation Factor (VIF) was applied to test for multi-
collinearity. All the study data were analyzed using Stata
version 17 and IBM SPSS version 25.

Ethical approval

The datasets used in this research were population-based
datasets that are freely available in the public domain.
For reasons of confidentiality, specific characteristics that
could be used to identify participants in the study were
excluded. As a secondary study, MEASURE DHS/ICF
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International granted the authors permission to use the
datasets.

Results

Socio-demographic characteristics of infants’ mothers in
Gambia, Liberia and Sierra Leone

Based on the result from the pooled data as shown in
Table 2, a total of 5,368 children aged 0 and 12 months
were pooled across the three West African countries for
the study. Child characteristics showed that about half
(52.1%) of the children in the study sample were males
and 47.9% were females. The family/parental characteris-
tics showed that the mean age of child’s mother and father
(£SD) was 27 years (£6.8) and 38 years (+11.1) respec-
tively, almost half of the mothers (44.7%) and 49.5% of
the fathers had no formal education. 86.3% of the moth-
ers had more than 4 ANC visit, 42.8% never attended
PNC, 79.0% delivered in public hospitals and 53.8% of the
fathers made decision on vaccination. Household char-
acteristics showed that among the respondents, 50.3%
lived in rural area, 22.9% were among the poorest wealth
quintile and 61.5% practiced Islam. Communication and
information characteristics showed that 92.9% never read
newspaper, 38.7% sometimes listened to radio, and 42.9%
sometimes watched TV.

Table 3: Bivariate analysis of factors associated
with childhood vaccination among infant aged 0-12
months.

Similar proportions of male (15.1%) and female chil-
dren (15.0%) reportedly had full vaccination. Chil-
dren whose mother were 25-34 years (16.3%) and 35 &
above (14.4%) had higher proportion of full vaccination
compared to those less than 24 years (13.9%) as shown
in Table 3. Children whose mother had no education
(14.4%) had lower full vaccination status compared to
those with secondary (16.1%) and tertiary (16.1%) educa-
tion. The proportion of full vaccination was higher among
children who lived in urban area (15.8%) compared to
those who resided in the rural area (14.3%). Higher pro-
portion of full vaccination was recorded among children
whose mothers were married (15.4%) compared to those
single (13.8%) or widowed/divorced (12.3%). Higher pro-
portion of full vaccination was recorded among those
who sometimes watched TV (18.1%) or listened to radio
(15.8%) or read newspaper (16.2%). The higher propor-
tion of full vaccination was recorded among children
whose mother had no ANC visit (19.6%) and had PNC
visit (16.5%). Lower proportion of full vaccination sta-
tus was recorded among those whose mothers delivered
at home (12.8%) and had big problem about the distance
to the health facility (12.8%). Bivariate analysis indicated
that father’s education, religion, watching TV and lis-
tening to radio, ANC visit, PNC visit, distance to health
facility were significant risk factors associated with full
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vaccination among children 0-12 months in three West
African countries.

Determinants of childhood vaccination among infant aged
0-12 months in the three west african countries

Table 4 shows the binary logistic regression results on
the factors associated with childhood full vaccination
in three West African countries. In the adjusted model,
children whose mother attended PNC visit had higher
odds (aOR=1.23, 95% CI=1.03-1.46) of being fully vac-
cinated compared to those who had no visit. Religion
was significantly associated with full vaccination. Chil-
dren whose father had primary education had lower
odds (aOR=0.67, 95% CI=0.48-0.96) of being fully vac-
cinated compared to those who had no education. Chil-
dren whose household never watched TV had lower odds
(aOR=0.68, 95% CI=0.56-0.82) of full vaccination com-
pared to those who watched sometimes. Finally, also chil-
dren whose mother attended one to three ANC visit had
lower odds (aOR=0.59, 95% CI=0.45-0.79) of being fully
vaccinated compared to those who had more than four
visit.

Discussion

Immunization has been shown to have a significant
impact on vaccine preventable diseases. Despite these
success and progress, vaccinations uptake is currently
faced with several challenges, such as unequal access,
lack of resources and vaccine hesitancy [5, 22-25]. The
study found that religion, fathers’ education, and PNC
visits are all factors that hinder vaccination uptake in
children under one year of age. These findings are simi-
lar to other studies that reported culture, religion and
community belief systems that were reported as poten-
tial barriers or deterrents to vaccine uptake in Africa
[22, 26-28]. The study also revealed that children’s vac-
cination uptake is influenced by the socioeconomic and
residential status of their caregivers. Families with higher
incomes who live in cities have a better chance of getting
their children vaccinated than low-income families who
live in rural areas. Similar studies supported the critical
influence of family support systems toward improving
vaccine coverages among infants in Sub-Saharan African
countries [22, 23, 27].

The study found that mothers who visited postnatal
care had a higher chance of having their children vac-
cinated as compared to mothers who had no previous
PNC visits. This is consistent with a study conducted
in Benin and the findings revealed that children whose
mothers had no antenatal care visits had a lower likeli-
hood of receiving full immunization than those whose
mothers had 1-3 visits. This demonstrates that contact
with health care workers and a better understanding
of vaccinations are factors that influence a child being
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Table 2 Characteristics of weighted sample population

Variables Pooled Data Gambia Liberia Sierra Leone
n % n % n % n %

Child Sex

Male 2794 52.1 975 52.8 634 514 1185 519

Female 2573 479 873 47.2 600 486 1100 48.1
No of under 5 children

0-1 1708 318 307 16.6 564 457 837 36.6

2-3 2690 50.1 818 443 600 486 1272 57.7

>4 970 18.1 723 39.1 71 57 176 77
Mother’s age

<24 1956 364 564 305 533 43.2 859 376

25-34 2379 443 919 49.7 491 39.8 969 424

>35 1034 193 365 19.8 21 17.1 458 20.0
Mother’s education

No education 2398 44.7 824 44.6 404 32.7 1170 51.2

Primary 972 18.1 332 18.0 306 24.8 334 14.6

Secondary 1819 339 623 337 470 38.1 726 31.8

Tertiary 178 33 69 37 54 44 55 24
Mother’s currently working

No 2233 41.6 984 532 554 449 695 304

Yes 3136 584 864 46.8 681 55.1 1591 69.6
Husband/Partner’s age

<24 228 5.1 28 1.6 80 9.9 120 6.3

25-34 1424 319 463 265 329 40.6 632 330

>35 2818 63.0 1255 719 401 495 1162 60.7

Mean (+SD) 384 (x11.2) 406 (+£11.2) 34.8(+8.7) 379(£11.7)
Husband/Partner’s education

No education 2081 49.5 851 535 214 281 1016 54.9

Primary 363 8.6 104 6.5 119 15.6 140 7.6

Secondary 1400 333 492 309 363 47.5 546 29.5

Tertiary 357 8.5 143 9.0
Residence

Urban 2668 49.7 1169 633 687 55.7 812 355

Rural 2699 503 679 36.7 547 443 1473 64.5
Marital status

Single 761 14.2 83 4.5 361 29.2 317 139

Married 4470 833 1746 945 810 65.6 1914 83.8

Widowed/Divorced 137 25 19 1.0 64 52 54 24
Wealth

Poorest 1229 229 430 233 282 229 517 226

Poorer 1189 22.2 407 220 266 216 516 226

Middle 1043 194 375 203 225 18.2 443 194

Richer 1002 18.7 316 17.1 239 194 447 19.6

Richest 904 16.8 319 17.3 222 18.0 363 159
Religion

Islam 3293 61.5 1812 98.1 1031 84.2 450 19.7

Christianity 2051 383 35 1.9 181 14.8 1835 80.3

Other 14 03 0 0.0 13 1.1 1 0.0
Watch TV

Sometimes 2305 429 1400 75.8 394 319 511 224

Never 3064 57.1 448 242 841 68.1 1775 57.1
Listen to Radio

Sometimes 2978 387 1417 76.7 676 54.8 885 38.7

Never 2388 61.3 430 23.3 558 452 1400 61.3
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Table 2 (continued)
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Variables Pooled Data Gambia Liberia Sierra Leone
n % n % n % n %

Read Newspaper

Sometimes 383 7.1 142 7.7 17 9.5 124 54

Never 4985 929 1706 923 1117 90.5 2162 94.6
ANC visit

No 51 1.0 8 04 13 1.1 30 1.3

1-3 666 12.7 363 20.0 123 10.1 180 8.1

4> 4534 86.3 1443 79.5 1078 88.8 2013 90.6
PNC Visit

No 2995 57.2 818 451 958 789 1219 54.9

Yes 2244 428 992 54.7 255 21.0 997 449
Parity

1-3 3183 59.3 1010 54.7 780 63.2 1393 60.9

4-6 1645 306 586 317 356 28.8 703 30.8

7> 540 10.1 252 13.6 98 79 190 8.3
Place of delivery

Home 720 134 202 10.9 180 14.6 338 14.8

Public hospital 4241 79.0 1479 80.1 865 70.0 1897 83.0

Private hospital 407 76 166 9.0 190 154 51 2.2
Distance to health facility

Big problem 2054 383 532 288 402 326 1120 49.0

Not a big problem 3313 61.7 1315 712 832 674 1166 51.0
Decision making on vaccination

Mother 499 11.2 218 12.5 142 175 139 7.3

Father 2405 53.8 1018 583 212 26.2 1175 614

Both 1565 350 509 29.2 456 56.3 600 313

vaccinated. However, institutional mistrust especially
across local health authorities within the bigger picture
of health systems related factors toward child vaccination
uptake has created barriers and unequal access to immu-
nization services and coverages in Africa [22, 24]. Parents
can play an important role in ensuring their children are
vaccinated, as evidence on the many benefits of vaccina-
tions abound. However, there are other issues relating
with the parents that affect vaccine uptake. The study’s
findings also revealed that religion played a significant
role in children’s vaccination uptake. This is consistent
with the study conducted in Nigeria, which shows that
religious belief was associated with the non-uptake of
vaccination for children by their caregivers[29]. However,
this was not the case in Burkina Faso as religion was con-
tributary to partial immunization [30]. Religious beliefs
shape how people see the world and determine how they
live in many African settings [22, 23]. However, we can
argue that individual levels of belief differ across regions
and within countries, and thus how people live and what
is accepted may influence vaccination uptake [23].
Furthermore, education was identified as a deter-
minant of childhood vaccination uptake in the three
countries. The study revealed that fathers with at least
a primary level of education have a higher likelihood of
their child being vaccinated than those with no formal

education. This corroborate findings from a study con-
ducted by Anu Rammohan et al., which revealed that in
the six countries studied, having a father with a second-
ary (high school) education or higher was statistically sig-
nificant and positively correlated with the likelihood of a
child receiving measles vaccination, even if the mother is
illiterate[31]. The findings were consistent with the study
conducted in southeast Ethiopia that revealed that pater-
nal education was also found to be statistically associated
with child immunization status in a cross-sectional study
of 591 children aged 12-23 months. In the study, chil-
dren of fathers with secondary or higher education levels
were three times more likely to be fully vaccinated than
children whose fathers had no formal education [32].
This could be attributed to cultural influences in various
African settings. In many instances, the decision of the
family solely depends on the man, reflecting the patriar-
chal nature of African societies [25, 33]. This is a system
where the educational levels of men as heads of house-
holds/families continuous to be influenced by culture and
tradition.

Awareness of the importance of vaccination, as well
as dangers of not being vaccinated demonstrates evi-
dence that may explain why parents who have access to
information and watch TV are more likely to have their
children fully vaccinated. This is because, they may



Page 7 of 12

(2023) 23:1093

Barrow et al. BMC Public Health

(%871)99 (% L9)1SY (%£°9)61 (%€°€6)€9C (%£°00)68 (%E6/)17€ @6TIvLL  (%868)5501 1521004
V€0 %1000 9/L0 88¢0 Yyiesm
(%6'01)9 (%1'68)6% %Lv1)6 (%6'58)SS (%S01)C (%568)/1 %ET1)L O/ (8)1TL P32IOAIQ /PIMOPIM
%9 )1¥T (%t£8)€/91 (%L'11)56 (%€'88)51/ (%1'00)15€ (%6'6/)56€ L %6t'S1)/89  (%69+8)€8/€E paLuepy
96151)87 (%678)697 L 'EL) Ly (%6'99)E L€ (%0710l (%60'88)€L (%8E1)SOL  (9%7'98)559 31buIs
i 4] ¥€L°0 8LL0 /5€0 sniejs [ejuepy
(%8T1)6 (%C'£8)S8TL (%E6)LS (%£06)961 % LO)SPL (%98/)€€S (%EY1)S8E (%L 'S8IVLET [eany
(%1€1)901L (%6'98)90/ (%S+1)00L (%5'58)885 (%981)/1T (%t'18)756 %8S1ETy (% +8)9rTT uequn
¥/80 £G00°0 4N0) soLo ddudpIsaY
%S 6)7L (%S 06)£E L (%6'90)81 (%1°€L)6Y (%C'S0)9E (©%8%/)L0 %061)89  (%0'18)68 Arera].
©l'v1)LL (%6'58)69F (%6'L 1) (%6'88)61€ (%S00)101 (%S6/)16€ %8'SL)LTT (% ¥8)6/ A1epuodas
(96t L1)91 (%9°88)7C L Lozl (%6'68)£01 (%S LL)TL (9%5'88)76 (%01 1)0Y @% @@mmm Arewiid
%eT1)STL (%L£8)168 (%t'8)81 (%9'16)961 (%961)/91 (%%'08)78 %6+1)0LE  (%1S8)LLLL uonesnpa oN
050 %1000 §900 *£C00 uonedNpa sJduned/pueqsny
©%091)7SY (%€ /8)7 101 (%TE1)ES (%8'98)81€ (%000)15C (%0°08)%001 %091)eSt  (%0+8)99¢¢ Ge=
(%8'11)S2 (%7'88)85S (%901)5¢ (%v'68)76C (%L61)16 (%€ 08)TLE %L ¥1)107  (%6'S8)veTl ¥€-6C
(%8S1)61 (% +8) 101 (%L8)L (%E16)EL (%9'80)8 (96t L£)0T Q6 vLIvE  (%L'S8)6L vg>
8.0 €860 8150 LST0 abe s 1auried/pueqsny
(%60°€1)20T (%0/8)¥8¢E L (%8'11)08 (%2'88)009 (%1581 (%9'8/)6/9 O6L'S1)LEE  (%6+8)5681 SoA
(%/71)88 (%€£8)909 %8TLL (%TL8)E8Y %1'81)8/1 (%6'18)908 Ol'S1)/EE  (%6+8)5681 ON
8780 §/50 €00 9960 Bunjiom Apuaaind s 1Yo
(%6'01)9 (%1'68)6% (%6:81)01 %L°18)eY (%0001 (9%60°08)95 (%691)0€  (%1'€8)8% JSERIETE
(%7€1)96 (%3'98)1£9 (%091)S2 (%0 %Vm@m (%S6L)LC (%508)10S ©%191)767 (%6 @RD A1epuodas
(%95 1)2S (%¥'78)78C (%5'8)9¢ (%5'16)08 (%9'81)79 (%6t'18)1£T Oy 1)0rL  (%958)€€8 Arewd
OlzL)LPL (%6'£8)6701 (%6'6)01 (%1°06)€9 (%1°02)99 (%6'6/)859 (Srlve  (%568)150C uonesNPa o
€/€0 «£000 960 L1¥0 uonesnps saaYilo
(%6'01)0S (%1'68)80% %' L L)¥C (%9'88)/81 (%S00)S/ (%5'6£)06C 16l (%958)588 Ge<
%Ce)8TL (%8'98)L¥8 %L YL)TL (%€S9)611 (%500)881L (%S62)L€L (%€91)88¢  (%L'€8)L661L $€-5C
%9 €L)LLL (%t'98) T L (%E01)SS (%L 68)LLY (%£°£1)001 (%€ 28)Yor (%6'E1)TLT  (%198)£891 vT>
€560 6600 06£0 200 abe s 1ay1o
(%0'6)91 (%0'16)191 (%EY)E (52'56)L9 (%S91)61LL (%S €8)¥09 T8l (%8'58)7E8 vz
@L€1)/9L (%6'98)S01L | (%0°€1)8L (%0£8)CTS (%8'10)8L1 (%2'8£)0%9 %L SVETy  (%ET8)L9TC €
Ot EL)TLL (%9'98)52/ %tz 1)0L (%9 L8)v6Y (%T'12)59 (%88/)THC %S¥1)/¥T  (%5S8) 1oL 1-0
SLT0 L010 £200 08£°0 uaip|iy> G Jopun jo oN
(%%6€1)ESL (%1'98)/16 %TL1)/9 (%8'88)€€S (%6'81)591 (%1'18)80/ (%0'51)58¢  (9%0'58)881C Slews
%0TL)T (%088)¥701L (%TEL)V8 (%8'98)05S (%C00)L61 (%8'64)8.L %LSETY  (%6'¥8)TLET Sew
8910 5970 08+0 1980 X3S PIIYd
paleuiddea poleuiddea poleuiddea po=3jeuiddea pajeuiddea paleuiddea paleuiddea poleuiddea
Anng Ajjenateq Aqing Ajjenased Aing Ajjenaed Ang Ajjenaed
2U097 elvIS enaqi eilquen ejep psjood

SLIUNOD URDILY ISIA 921U Ul SYIUOW ¢ |- pabe u1pjiyd Buowie UojeudIeA POoyp|iyd pue sajgeriea A1o1eue|dxa ayi Uaamiaq UORIDOSSe dU1 JO Siskjeue d1elieAlg € ajgeL



Page 8 of 12

(2023) 23:1093

Barrow et al. BMC Public Health

©TTL)L (%8'£8)TCL (%86) (%C06)6CL %1109 (%6'84)TLL ¥'SL)L (99 ¥8)ET Jayiow
$78°0 9220 9680 SL60 uoneundeA uo bunjew uoispag
(%t +1)891 (%9'58)866 (%971)S0L (%Y £8)LTL (%S61)/5C (9%508)8501 (%091)0ES  (%0+8)€8.C wsa|qoud biq e 10N
e L1)LTL (%£'88)€66 (%t 1)9 (%9'88)/5€ (%/'61)S01 (%€08) /Tt %S€1)8/T  (%598)//41 wa|qoud big
«6700 k50 S760 «100 1>e} Yyjeay 03 duessig
(%92 1)6 (%t'28) T (%9 1)¥re (%£8)/91 0%£'51)9C (%E+8)0r L %ST1)6S  (9%558)67€ lendsoy a1eld
%L €)6ve (%6'98)8791 (%971)60L (%1'£8)9SL (%C00)66 (%8'6£)081L 1 (%S'S1)L59 (%S P8)IV8SE [exdsoy d1jqnd
(%%601)L€ (%1'68)10€ %101)81 (%6'68)191 (%€81)L€ (%£'18)591 %8T1)T6  (%T'£8)LT9 SWOH
¥Ce0 L€90 €€€0 7910 K1aA19p jo adeld
%001)61 (%0°06)LLL %EEEL (9%£'98)58 (%8'61)05 (%708)20T 0%TS1)78  (S8+8)8SH </
%%L'11)T8 (%£'88)029 (%S L)LY (%S5'88)7LE (%+'81)801 (%9'18)8LY @LY1)LET  (%6'S8)TLTL ¥
(%6 €L)V6L (%1'98)661 L (%€71)96 (%L °£8)¥89 (%T00)¥0C (%86/)508 (%S'SLv6Y  (9%5+8)889¢C €=l
LO¥'0 1910 7880 €890 Kyed
reL)zel (%8'98)598 (%t'L1)6C (%9'88)9CC (%8'02)90C (%C6/)58. (%591)/9¢  (%9€8)9/81 SoA
8Tl (%C'£8)5901 ((Yady«d! (%€€8)L€8 %18L)6rL (%6'18)¥£9 (%Y 1)8Ty  (%8'58)9L5C ON
$8/°0 7950 7510 «G€00 USIADNd
(%60°€1)79C (%0/8)15/1 (%S E1)STL (%5'98)2E6 (%2 10)90€ (%88/)L€L %LSVELL  (%ET8)0C8E <t
(%6'6)81 (%1°06)£91 %LY)S (%6'56)81 1 (%£°€1)05 (%€ 98)Y L€ ®601EL  (%1'68)56S -1
(%e )01 (%£'99)0C (%000 (%0001)€L (%0°0)0 (%0001)8 %961)0L  (%+08)L1 ON
«C000 7000 «C000 £7000 USIADNY
(%9€1)£6T (%17'98)6981 (%S'11)8TL (%5'88)686 (%1'61)5T€ (%608)L8¢€ L (%0'SL9YL  (9%0'S8)6ETH 19ASN
(%9'L)T (%t'86)CCL %L 61)€C (%€ 08)¥6 (%C90)/€ (%8 €0l %9179 (%8€8)0CeE SoWINAWOS
%1000 X000 X6£0°0 5050 1adedsmap peay
(%E€1)801L (%L98)71T1 (%T01)L (%8'68)10S (%9'10)€6 (%6t'81)L€€ %L Y1)LEE  (%6'58)7S0T 19ASN
(%C1)80L (%8£8)LLL (%8€1)€6 (%2'98)€8S (%0'61)69C (%0°18)8¥ L (%8S1)0/y  (%6'58)805¢C SaWIIBUWOS
LTY0 8500 9770 8800 olpey 03 udisi
0%6'G1)18 (%1 ¥8)0cY (%E01)/8 (%L 68)7S. (%6'61)68 (%108)65¢ (%LT106E (%€ L8)¥L9C 19ASN
OlzlvlT (%6'£8)1951 (%E91)¥9 (%/'€8)6C€ (%S61)€LT (%508)/CL %L'81)8lY  (%6'18)9881 SWIIBUWIOS
£200 «£000 5980 %1000 ALYy2em
(%0°0)0 (%0°001)1 (%99)C (%6T6)EL (%961)€9¢€ (%t708)581 | (%L9)1 (%%E VL PY10
L LIYLT (%£88) 1791 (%99)Z1 (%t'€6)691 (%506 (9€¥£)9T (%S L1)SEC  (%S5'88)9181 Anuensuyd
(%081)18 (%0'78)69¢ (% E1)9EL (%8'98)568 (%S61)€5€ (%5 08)65t L %EL1)0L5 (%L T8)ETLT weys|
«1000 200 85€0 «1000 uolbiy
(%091)85 (%08)S0€ ©LL1)8 (%6'78)¥8L (%6L1)L (%178)197 (%691)ESL (%1°€8)0SL 15901y
(%971)95 @%x@omm T L)LYy (%8'78)861 (%0'81)/ (9%078)65C 0%y SLPSL (%9 %K% SENRIS
O6l'L1)6Y (%6'88)76 %L 0L)¥T (%€'68) 10T %L 61)F (%£08)L0E OlyL)/yL (9%6'58)96 3IPPIN
(%971)59 (%t L8)1SY (%6°01)6C (%1'68)L£C (%800)58 (% 6L)ETE 9051641 (%60G8)L 101 131004
paleuiddea poleuiddea poleuiddea po=3jeuiddea pajeuiddea paleuiddea paleuiddea poleuiddea
Anng Ajjenateq Ajjenased Ajjenaed Ang Ajjenaed
2U097 elvIS enaqi eilquen ejep psjood

(panupuod) € 3)qeL



Barrow et al. BMC Public Health (2023) 23:1093 Page 9 of 12

obtain information from a health facility, the media, or
other sources and is consistent with the Ghanaian study
s @ [34]. The study findings demonstrate how vaccination
oA @ knowledge and understanding can significantly influ-
‘E it ence vaccination uptake among children in African set-
25| tings. In Mali, studies show that a lack of information
2 2 and inconvenience led to only partial immunization of
% S gL children [35]. This means that healthcare workers play
% 28k S a significant role, as do awareness campaigns that could
5|t g 5 S be launched to educate the public and encourage positive
nia > behaviour. Using pooled data, from the Gambia, it was
found that male children were fully vaccinated more than
female children. This significantly differ from results in
s 2 Liberia and Sierra Leone, where no significant differences
o|d o were recorded in child sex and vaccination status. Fur-
% g5 thermore, the pooled data showed that, the age of par-
>7T ents was significantly higher in Libera when compared to
Z 3 Gambia and Sierra Leone.
g The governments of these nations need to strengthen
TE B their commitment towards WHO’s 2030 immunization
= =:‘§ 8 5 agenda, which envisions a world where everyone, every-
3EY where, at any age, has access to vaccines for good health
e = and well-being [36]. Thus, a value-based Global Immuni-
zation Strategy is clearly needed, with the aim of putting
citizens/populace at the center [37, 38]. There is also a
g R need to set priorities for action to be implemented in the
sl2 g three African countries studied, for designing of an all-
5253 inclusive, integrated, and culturally adaptive new immu-
27 nization strategies to be implemented. Some unpublished
c 2 grey literature from Gambia reported that community-
B g\f % based immunization defaulter tracing strategies that are
2 %“g § % tailored in context-specific local settings have the poten-
ElEgz < tial to improve clinic attendance for childhood vaccina-
Ve > tion. These could also have the potential to influence
political decisions that prioritizes immunization pro-
grams and strategies for local populace.
‘é v on Study limitations
23518 38 Since this survey was cross-sectional, causal relationships
ERIEORN . . s
o> between variables of interest could not be definitively deter-
g B8 mined. There might be some level of recall bias in the study
;; %‘ < % % and non-response could also influence the accuracy of the
IS
§ LR data.
Conclusion
The prevalence of childhood vaccination uptake was low
9 among children under 12 months of age and associated
5 < factors were number of mothers’ PNC visits, fathers’ edu-
g o cational level, access to watch TV as well as mothers’ num-
% é ber of ANC visits. There is a need to promote the uptake
S S of childhood vaccination uptake across these three coun-
m 5 |8 tries, especially among rural dwellers. Government should
% g E g design robust, community-based social and behavioral
fu i change communication strategies and programs with strong
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Table 4 Binary logistic regression analysis of factors associated with childhood vaccination among Children 0-12 months

Pooled data Gambia Liberia Sierra Leone
Partially vs. Fully Partially vs. Fully Partially vs. Fully Partially
Vaccinated Vaccinated Vaccinated vs. Fully
Vaccinated
aOR (95%Cl) aOR (95%Cl) aOR (95%Cl) aOR (95%Cl)
PNC Visit
No (Ref) 1
Yes 1.23(1.03-1.46)*
Distance to health facility
Not a big problem (Ref) 1 1
Big problem 0.97(0.81-1.17) 0.84(0.65-1.08)
Religion
Islam (Ref) 1 1 1
Christianity 0.66(0.55-0.82)* 0.26(0.11-0.63)* 0.59(0.45-0.79)
Other 0.53(0.04-6.89) 0.74(0.54-10.1) 0.0(0.0-.)
Watch TV
Sometimes (Ref) 1 1 1
Never 0.68(0.56-0.82)* 0.42(0.25-0.71)* 0.71(0.53-0.95)*
Husband/Partner’s education
No education (Ref) 1 1
Primary 0.67(0.48-0.96)* 1.06(0.46-2.46)
Secondary 1.01(0.83-1.22) 0.78(0.38-1.59)
Tertiary 1.12(0.87-1.58) 1.15(0.43-3.04)
ANC visits
No (Ref) 1.19(0.52-2.75) 0.0(0.0-) 0.0(0.0-) 2.79(1.25-6.23)*
1-3 0.59(0.45-0.79)* 0.59(0.43-0.82)* 0.34(0.11-1.03) 0.68(041-1.13)
4 & above 1 1 1 1
Read Newspaper
Sometimes (Ref) 1 1 1
Never 0.72(0.48-1.07) 1.09(0.52-2.29) 12.1(2.94-
49.95)*
No of under 5 children
0-1 (Ref) 1
2-3 1.03(0.74-1.42)
>4 0.79(0.57-1.12)
Mother’s education
No education (Ref) 1
Primary 0.88(0.42-1.86)
Secondary 1.25(0.61-2.55)
Tertiary 1.31(0.39-4.31)
Residence
Urban (Ref) 1
Rural 1.50(0.76-2.97)
Wealth
Poorest (Ref) 1
Poorer 1.25(0.57-2.73)
Middle 1.19(0.48-2.99)
Richer 2.78(1.05-7.35)*
Richest 3.28(1.13-9.46)*

Ref=Reference category; aOR = adjusted Odds Ratio; *=Statistical significance p < 0.05
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elements of awareness raising at household and community
levels.
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