
Introduction
Childhood vaccination has been one of the most successful 
public health interventions worldwide, preventing more 
than 3 million deaths and 750,000 disabilities each year 
[1]. One of the estimates of the decade of vaccines [2011-
2020] is that between 24.6 and 25.8 million deaths could 
potentially be averted via maintenance and enhancement 
of current immunization efforts compared to no 
vaccination by 2020 [2]. These vaccines protect against 
many infectious diseases which account for a great deal 
of morbidity and mortality in low and middle-income 
countries [3], including 64% of under-five child mortality 
(U5M) [4]. Currently available vaccines can protect 
against about 30 diseases, and the quest to develop other 
vaccines continues.

Vaccination is the administration of a vaccine to stimulate 
an individual’s immune system in order to develop 
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specific immunity to a disease causing organism; and 
immunization is the process by which an individual’s 
immune system becomes fortified against an agent of 
disease [5]. Immunization can be achieved in an active 
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or passive manner: vaccination is an active form of 
immunization, and the two terms are used interchangeably 
in this study.
 
Immunization is a proven and cost effective tool for 
control of infectious diseases [6, 7]. Vaccine preventable 
infections includes diphtheria, Haemophilus influenzae 
type B, hepatitis A, hepatitis B, human papilloma virus, 
influenza, measles, meningococcus, mumps, pertussis, 
pneumococcus, polio, rotavirus, rubella, smallpox, 
and tetanus. However, with the exception of smallpox, 
which was declared globally eradicated in 1980, 
preventable morbidity from these infections persists 
[8]. Immunization is essential to the attainment of the 
Millennium Development Goal (MDG) 4 and reducing 
childhood mortality by two-thirds during period of 1990 
and 2015. The average annual rate of reduction [AARR] 
in U5M rate observed from 1990 to 2006 was 1% in Sub-
Saharan Africa (SSA); but an AARR of 10.5% between 
2007 and 2015 is required for the region to succeed at not 
missing the MDG 4 target [9]. Worldwide, the mortality 
rate for children under five dropped by 47 per cent from 
90 deaths per 1,000 live births in 1990 to 48 in 2012 [10]. 
Although in SSA there was a similar 45% drop in the U5M 
within the stated period, the region still accounts for the 
significant majority of the global mortality – with one in 
ten children dying before age five (more than 15 times 
the average for developed regions) [10]. The prospect 
of achieving the MDG 4 is under threat if vaccination 
rates remain suboptimal [11]. Thus, maintaining and 
enhancing current immunization coverage and quality 
is necessary and requires improvements in both the 
supply and demand for immunization [12]. It is essential 
to understand caregivers’ knowledge, attitudes and 
practices regarding childhood immunization as these 
factors impact demand for immunization. 

A study on the knowledge, attitudes and practices 
of immunization in an urban educated population of 
India [13] identified considerable variation in vaccine 
awareness from one vaccine to another. In addition, 
prior work in Kumasi, Ghana, in 1999 by Browne et 
al. [14] found that full immunization coverage of the 
children of mothers who had been educated beyond 
primary level was higher than that of the other children 
(75.9% v. 65.2%). Elsewhere, studies have indicated that 
understanding the parental perceptions and knowledge 
about immunizations would help health policy makers to 
develop better health education programmes [15-19]. 

Psychosocial behaviours using the Health Belief Model 
(HBM) have established that a person’s health related 
behavior is directly related to the perceived levels of 
threat. The HBM, first developed in the 1950s by social 
psychologists Hochbaum, Rosenstock and Kegels, has since 
then been adapted to explore a variety of long and short 
term health behaviours, including sexual risk behaviors 
and the transmission of the human immunodeficiency 
virus (HIV). Its main assumptions include the following: 
A person will take a health related action (eg. condom 

use) if he/she: i) Feels that a negative health condition 
(ie. HIV) can be avoided, ii) Has a positive expectation 
that by taking a recommended action, he/she will avoid 
a negative health condition (ie. using condoms will be 
effective at preventing HIV), and iii) Believes that he/she 
can successfully take a recommended health action (ie. 
can use condoms comfortably and with confidence).

The HBM has been applied to a broad range of health 
behaviours and subject populations including the 
following: i) Preventive health behaviors, which include 
health promoting (eg. diet, exercise) and health risk 
(eg. smoking) behaviours as well as vaccination and 
contraceptive practices, ii) Sick role behaviors, which 
refer to compliance with recommended medical regimens, 
usually following professional diagnosis of illness and iii) 
Clinic use, which includes physician visits for a variety of 
reasons [20]. 

Various studies have identified that adherence to vaccine 
schedules tend to be highest at birth for hospital deliveries, 
but subsequently fall due to various factors, including low 
levels of knowledge of vaccine specific schedules and gaps 
between awareness and adherence to vaccine schedules 
[21-23]. Due to suboptimal vaccination rates, we aimed 
to evaluate current knowledge, attitudes, and practices of 
parents and caregivers of children between 1 month and 
5 years old in the Barekese subdistrict of Ghana regarding 
immunizations; through a mixed quantitative-qualitative 
survey as part of the Barekuma Community Collaborative 
Development Programme (BCCDP) [24]. 

Materials and methods
Study area and setting
The BCCDP is a collaborative partnership between 20 
rural Ghanaian communities near Kumasi and researchers 
from the Komfo Anokye Teaching Hospital in Kumasi, 
Ghana, the Kwame Nkrumah University of Science and 
Technology in Kumasi, Ghana, and the University of 
Utah School of Medicine in Salt Lake City, Utah, USA. The 
collaboration focuses on community development efforts 
primarily involving medical care, health education, and 
economic development. The BCCDP study area is found 
in the Barekese subdistrict, one of the eight sub-districts 
of the Atwima Nwabiagya District in the Ashanti Region 
of Ghana. The Barekese subdistrict has a population of 
approximately 18,510, with a female-to-male ratio of 1.1:1. 
The Barekuma community is a traditional, mostly, Ashanti 
community with other Ghanaian tribes in the minority. 
Their typical socioeconomic activities include farming and 
trading. The study setting is a typical African setting that 
believes in both traditional and orthodox medicine that 
may be swayed depending on the strength of evidence 
demonstrated to the particular health intervention.

Study design, sample size, sampling and recruitment of 
participants
A random cross-sectional sampling of study participants 
was made. Study investigators assigned numbers based 
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on previous census conducted in the community and 
randomly selected households that were visited in the 
community. A cross section of parents and caregivers 
with children aged 1 month to 5 years were deemed as 
eligible for inclusion.
 
Sample size calculation
According to the Ghana Demographic and Health Survey 
[25], seventy nine percent of Ghanaian children aged 
12 to 23 months old are fully immunised. Assuming a 
reliability coefficient of 1.96 which corresponds to a 
confidence level of 95 percent and a precision error of 7 
percent, a minimum sample size of 156 was estimated. A 
non-response of 20 percent was accounted for. 

Using the formula, n  z2pq/d2 [26], where n  the 
desired sample size and z  reliability coefficient of 1.96 
which corresponds to 95 per cent confidence interval (CI), 
p  proportion of children aged 12-23 months who were 
believed to be vaccinated in Ghana in 2008. 

q  1- p; p  79%  0.79 and so q  1-0.79  0.21
d  precision error; d  7%  0.07
z  1.96(95% C.I)
n  (1.96)2(0.79) (1-0.79)/ (0.07)2; n  130

Taking into account a non-response rate of 20 percent, 
the minimum required sample size was determined to be 
156. 

Individuals were recruited via a door-to-door approach. 
Selected households which did not have parents or 
caregivers considered eligible for inclusion in the study (ie. 
with no child aged 1 month to 5 years old) were replaced 
with other households with eligible participants. Written 
informed consent was obtained at study entry. Individuals 
were at liberty to abstain from any component of the 
interview or the entire study. No eligible participants 
who were contacted declined to participate, but not all 
completed all questions (see below). 

This study employed face-to-face administered structured 
questionnaire with both open-ended and close-ended 
questions. The questionnaire obtained information 
on sociodemographic information as well as various 
questions assessing knowledge, attitudes, and practices of 
participants on childhood vaccination. Participants were 
asked questions on items such as source of knowledge on 
vaccination, benefits of childhood vaccination, and factors 
that encourage or discourage visits to child immunization 
centers. 

We also extracted information on vaccine schedules from 
the available child health records as part of information 
for the data analysis. 

Interviews
The questionnaires were administered in either the local 
(Twi) or English language, depending on the preference 
of the study participant, but data entry and subsequent 

analysis were all in English. Four teams of health 
professionals had undergone a 2-day orientation on the 
study protocols and translation of English to Twi to help 
streamline translation of the questionnaire. 

Scheduled vaccination was defined by this study 
as the administration of the vaccine according to 
Ghana’s Expanded Programme on Immunization (EPI) 
recommended schedule or within 1 week before or after 
this recommendation. Whereas unscheduled vaccination 
was defined as the administration of the vaccine in any 
time period beyond 1 week of the recommended schedule 
for a particular vaccine. Where there was no available 
documentation of vaccine administration, this was 
referred to as ‘not recorded’ (Table 4).

Data analysis
Data were coded and entered on a daily basis into Epi-
Info (TM) 3.5.1 software (Centers for Disease Control and 
Prevention, 1600 Clifton Rd., Atlanta, GA, USA). The data 
were analyzed using STATA/SE 11.1 (StataCorp, 4905 
Lakeway Drive, College Station, TX, USA). Basic summaries 
of participants’ sociodemographic characteristics 
and responses to the questionnaire were provided 
along with percentages. The vaccination scheduled/ 
unscheduled rates of the child of any given participant 
were determined based on available information in the 
Child Health Record (Vaccination Card) at the time of 
an interview. Logistic regression model of vaccines and 
demographic characteristics were explored. A binary 
outcome of a response variable (vaccine either scheduled 
or unscheduled) and predictor variables (demographic 
characteristics) were developed for the regression. 

Ethical approval
The study protocol was approved by the Committee on 
Human Research Publication and Ethics of the Kwame 
Nkrumah University of Science and Technology, School 
of Medical Sciences/Komfo Anokye Teaching Hospital 
(KNUST-SMS/KATH), Kumasi.

Results
Baseline characteristics
This study interviewed 156 individuals, consisting of 145 
mothers, 5 fathers, and 6 caregivers of children between 
1 month and 5 years old in the Barekese subdistrict. One 
hundred and forty three participants (143) completed 
all sections of the interview, giving a completion rate of 
92%. 

The median age of the study participants was 27 years 
(Table 1). Majority of the respondents were female 
(96.8%). Most of the study participants were either 
married (35.3%) or cohabiting with a spouse (42.3%), 
but single parents or caretakers constituted almost 18%. 
The median number of children per respondent was 3 
(Inter-quartile range [IQR] 1-4) and the median age of 
the youngest child was 18 months (IQR: 8.5-34 months). 
The highest level of education completed by most 
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(55.1%) of the participants was up to the primary level; 
whereas 26.3% had no education at all. The majority of 
the participants were either traders (30.8%) or farmers 
(30.1%) and 17.3% were unemployed.

Table 1 Baseline demographic characteristics of parents and 
caregivers.

Characteristics (n=156) N (%) Median (IQR)

Age of Respondents 27(23-33) years

Sex

Male 5(3.21)

Female 151(96.79)

Marital Status

Single 28(17.95)

Married 55(35.26)

Co-habiting 66(42.31)

Separated 4(2.56)

Widow 3(1.92)

How are you related to this child?

Mother 145(92.95)

Father 5(3.21)

Other 6(3.85)

Number of Children 3(1-4)

Age of last born (months) 18(8.5-34)

Highest level of Education

None 41(26.28)

Primary 86(55.13)

Secondary 16(10.26)

Other 13(8.33)

Profession

Unemployment 27(17.31)

Farmer 47(30.13)

Artisan 22(14.1)

Trader 48(30.77)

Other 12(7.69)

Knowledge about childhood vaccination
Almost all the parents and caregivers interviewed in this 
study (98.7%) had heard about childhood vaccination, 
(Table 2). The most commonly cited sources of this 
knowledge included hospitals (58.3%), clinics (12.8%), 
community announcements (39.7%), radio (28.8%), and 
television (12.8%). 

Table 2 Parents and caregivers knowledge on vaccination.

Vaccination
Response = n(%)

Mentioned Not 
mentioned

Don’t
know

Heard about childhood 
vaccination 154(98.72) 2(1.28)

Place heard of childhood vaccination

Hospital 91(58.33) 65(41.67)

Community 
announcement 62(39.74) 94(60.26)

Clinic 20(12.82) 136(87.18)

 TV 20(12.82) 136(87.18)

 Church 4(2.56) 152(97.44)

 Mosque 3(1.92) 153(98.08)

Benefits of vaccination to child

To prevent a 
potential spread of 
disease

75(48.08) 81(51.92)

Prevent measles 64(41.03) 92(58.97)

Prevent polio 61(39.10) 95(60.90)

Prevent tetanus 29(18.59) 127(81.41)

Prevent convulsion 14(8.97) 142(91.03)

Prevent 
malnutrition 11(7.05) 145(92.95)

Prevent tuberculosis 11(7.05) 145(92.95)

Prevent diarrhoea 8(5.13) 148(94.87)

To increase the 
weight of the child 4(2.56) 152(97.44)

Prevent rotavirus 2(1.28) 154(98.72)

Prevent pneumonia 1(0.64) 155(99.36)

Prevent asthma 1(0.64) 155(99.36)

Childhood disease prevention by vaccination 

Tetanus toxoid 119(77.27) 5(3.25) 30(19.48)

Measles vaccine 114(74.03) 16(10.39) 24(15.58)

Rabies vaccine 84(54.90) 4(2.61) 65(42.48)

Yellow fever vaccine 80(51.95) 29(18.83) 45(29.22)

Hepatitis B vaccine 66(42.86) 16(10.39) 72(46.75)

Oral polio vaccine 66(42.86) 59(38.31) 29(18.83)

Hepatitis A vaccine 65(42.21) 16(10.39) 73(47.40)

Rotavirus vaccine 63(40.91) 35(22.73) 56(36.36)

DPT vaccine 58(37.66) 11(7.14) 85(55.19)

Tuberculosis [BCG] 
vaccine 52(33.99) 31(20.26) 70(45.75)

N. meningitis 52(33.99) 18(11.76) 83(54.25)

Pneumococcal 
vaccine 38(24.68) 25(16.24) 91(59.09)
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When asked to volunteer some benefits of vaccination to 
one’s child, the respondents most commonly mentioned 
“prevention of potential spread of disease” (48.1%), 
“prevention of measles” (41.0%), “prevention of polio” 
(39.1%), and “prevention of tetanus” (18.6%). The most 
common vaccine example given was the tetanus toxoid 
vaccine (77.3%), followed by the measles vaccine (74.0%), 
and the rabies vaccine (54.9%). Other vaccines identified 
included the yellow fever vaccine (52.0%), hepatitis B 
vaccine (42.9%), and the oral polio vaccine (42.9%).
 
Attitudes and practices towards childhood vaccination
When queried “Does every child have the right to 
vaccination” nearly all the study subjects (94.8%) 
responded affirmatively. The majority of the participants 
(66.2%) responded “No” to the question “Is there anything 
that can possibly replace vaccines for children”, but one-
third either disagreed (20.8%) or ‘did not know’ (13.0%). 
The most important factors cited by the participants to 
influence the decision to go to an immunization center 
included a recommendation by a local nurse (13.2%) 
or other health official (10.4%), support from a spouse 
(11.8%), and community announcements (10.3%). Almost 
all of the participants (98%) could not give reasons that 
might prevent them from going to the immunization clinic 
or prevent them from vaccinating their child (Table 3). 

Table 3 Attitudes and practices towards vaccination of parents and 
caregivers.

Attitudes and practices
Response = n (%)

Yes No Don’t 
know

146(94.81) 6(3.90) 2(1.30)

32(20.78) 102(66.23) 20(12.99)

Possible replacement of 
vaccines for children 138(94.52)    8(5.48) Not 

applicable

Factors that encourage 
the decision to go to 
immunization clinic

Mentioned Not 
mentioned

Local nurse 19(13.19) 125(86.81)

Support from husband 17(11.81) 127(88.19)

Message from 
community 15(10.27) 131(89.73)

Other local official 15(10.42) 129(89.58)

Peer pressure 11(7.69) 132(92.31)

Opinion leaders 2(1.40) 141(98.60)

Factors that negatively influence people
from going to immunization clinic

Unwelcoming health 
worker 3(2.00) 147(98.00)

I feel my child does not 
need the vaccine 3(2.00) 147(98.00)

It is too far from where 
I live 3(2.03) 145(97.97)

Cost involved 1(0.67) 149(99.33)

Side effect of vaccines 1(0.67) 149(99.33)

The vaccination status of children categorized into 
‘scheduled’, ‘unscheduled’ or ‘not recorded’ are provided 
in Table 4. Scheduled immunization coverage was highest 
at birth. This included the BCG vaccine (43.0%) and the 
first dose oral polio vaccine (49.4%). The scheduled 
immunization coverage for the subsequent second, 
third, and fourth oral polio vaccine doses were 19.2%, 
13.5% and 10.3%, respectively. The pentavalent vaccine 
Diphtheria-Tetanus-Pertussis/ Haemophilus influenzae 
B/ Hepatitis B (DTP/Hib/Hep B) scheduled rates 
were highest for the first dose at 6 weeks (16.7%), and 
lower for the subsequent doses: 2nd dose at 10 weeks 
(11.5%) and 3rd dose at 14 weeks (9.0%), respectively. 
The scheduled vaccine coverage for the more recently 
introduced vaccines into the Ghana EPI (Pneumococcal 
Conjugate Vaccine: PCV 1-3; Rotavirus Vaccine: RV 1-3; 
and the 2nd dose Measles Vaccine: MV 2) were 3.85%, 
3.21% and 3.85% (for PCV 1 to 3 respectively), 6.41%, 
5.77% and 3.85% (for RV 1 to 3 respectively) and 0% (for 
the second dose measles vaccine) (Table 4). Respondents 
having a primary level education had the highest rates 
of scheduled or unscheduled vaccinations across all 
infant vaccines. The ratio of primary level education 
scheduled vaccination rate to secondary level education 
scheduled vaccination rate for the newly introduced 
vaccines ranged from 1:1 for PCV 1 and PCV 2 through 
2:1 for RV1 to 3:1 for PCV3, and RV2 and 3 (Table 5). 
With a primary educational level, unscheduled rates of 
vaccination were highest for RV3 (90%), PCV 1 (86%) 
and RV1 (84%) (Table 5). Table 5 gives the scheduled 
and unscheduled rates for some selected vaccines. These 
vaccines were selected firstly because they were the ones 
showing a 1:5-6 ratio for scheduled and unscheduled 
rates of vaccination between primary and secondary 
levels of education (except scheduled rates for RV1 and 
PCV1). Secondly, they represent vaccines from day 0 as 
well as later stage vaccines when there is the expected 
trend of waning adherence to scheduled visits for later 
vaccines. Thirdly, it includes the pentavalent 3 vaccine 
(which contains the DTP3, often used as an indicator for 
vaccine coverage in children) [27], as well as the newer 
vaccines (RV and PCV) in the Ghana EPI. The complete 
lists of scheduled and unscheduled rates for all individual 
vaccines are available upon request. A logistic regression 
analysis of vaccines and demographic characteristics was 
done (Table 6). It showed that the odds of an unschooled 
(OR 1.76, p value0.465) or unemployed parent or 
caregiver (OR 2.48, p value0.408) with more than 4 
children (OR 2.49, p value0.273) having a 1 month 
to 5-year old child vaccinated with the pentavalent 3 is 
approximately two times compared to a schooled or 
employed parent/ caregiver with 4 children. However, 
not being married was associated with a lower odds (OR 
0.36, p value0.121) of having a child aged 1 month to 
5-years being vaccinated with pentavalent 3. 
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Table 4 Adherence rates to vaccination schedules among parents and caregivers.

Vaccines, N=156
Vaccination status

Scheduled, n(%) Unscheduled, n(%) Not recorded, n(%)

BCG (at birth) 67(42.95) 52(33.33) 37(23.72)

Oral polio 1st dose (at birth) 77(49.36) 18(11.54) 61(39.10)

Oral polio 2nd dose (6wks) 30(19.23) 79(50.64) 47(30.13)

Oral polio 3rd dose (10wks) 21(13.46) 86(55.13) 49(31.41)

Oral polio 4th dose (14wks) 16(10.26) 85(54.49) 55(35.26)

Pentavalent vaccines:

DTPHibHep 1st dose (6wks) 26(16.67) 80(51.28) 50(32.05)

DTPHibHep 2nd dose (10wks) 18(11.54) 87(55.77) 51(32.69)

DTPHibHep 3rd dose (14wks) 14(8.97) 82(52.56) 60(38.46)

Pneumococcal 1st dose (6wks) 6(3.85) 21(13.46) 129(82.69)

Pneumococcal 2nd dose (10wks) 5(3.21) 21(13.46) 130(83.33)

Pneumococcal 3rd dose (14wks) 6(3.85) 16(10.26) 134(85.90)

Rotavirus 1st dose (6wks) 10(6.41) 25(16.03) 121(77.56)

Rotavirus 2nd dose (10wks) 9(5.77) 25(16.03) 122(78.21)

Rotavirus 3rd dose (14wks) 6(3.85) 10(6.41) 140(89.74)

Measles 1st dose(9mths) 42(26.92) 35(22.44) 79(50.64)

Measles 2nd dose (18mths) 0 (0) 0 (0) 156 (100)

Yellow fever 1st dose (9mths) 43(27.56) 35(22.44) 78(50.00)

Table 5 Scheduled and unscheduled rates of selected vaccines according to parental educational level.

Scheduled

BCG OPV0 Measles 1 Yellow fever PCV1 RV1

Education level number % Number % Number % Number % Number % Number %

None 13 19.40 22 3 14 32.56 14 32.56 1 16.67 1 10.00

Primary 41 61.19 45 8 22 53.49 23 53.49 2 33.33 5 50.00

Secondary 7 10.45 7 2 5 11.63 5 11.63 2 33.33 3 30.00

Other 6 8.96 3 1 1 2.33 1 2.33 1 16.67 1 10.00

Total 67 77 14 42 43 6 10

Unscheduled

BCG OPV0 Pentavalent 3 Measles 1 PCV1 RV1

Education level number % Number % Number % Number % Number % Number %

None 16 30.77 1 5.56 21 25.61 9 25.71 2 9.52 3 12.00

Primary 28 53.85 12 66.67 49 59.76 24 68.57 18 85.71 21 84.00

Secondary 6 11.54 2 11.11 8 9.76 1 2.86 1 4.76 1 4.00

Other 2 3.85 3 16.67 4 4.88 1 2.86 0 0.00 0 0.00

Total 52 18 82 35 21 25

Note: ‘Unrecorded’ vaccination status has been excluded

Ansong D et al., J Vaccines Immun 2014, 2(2):7-15
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Table 6 Logistic regression of vaccines and demographic characteristics.

Vaccines BCG OPV 0 Pentavalent 3 Measles Yellow Fever

Factors OR (95%CI) p-
value OR (95%CI) p-

value OR (95%CI) p-
value OR (95%CI) p-

value OR (95%CI) p-
value

Education

Schooled (reference) (reference) (reference) (reference) (reference)

Unschooled 1.95 (0.76-5.02) 0.17 0.13 (0.02-1.17) 0.07 1.76 (0.39-8.00) 0.47 0.56 (0.19-1.69) 0.3 0.60 (0.20-1.78) 0.36

Marital status

Married (reference) (reference) (reference) (reference) (reference)

Not married 0.75 (0.31-1.82) 0.52 0.88 (0.23-3.29) 0.84 0.36 (0.10-1.31) 0.12 1.43 (0.51-3.98) 0.49 1.25 (0.46-3.44) 0.66

Number of children

≤4 (reference) (reference) (reference) (reference) (reference)

>4 1.47 (0.60-3.62) 0.4 1.06 (0.29-3.86) 0.93 2.49 (0.49-
12.67) 0.27 1.33 (0.48-3.68) 0.58 1.56 (0.57-4.28) 0.38

Profession 

Employed (reference) (reference) (reference) (reference) (reference)

Unemployed 1.32 (0.49-3.58) 0.58 1.69 (0.44-6.54) 0.45 2.48 (0.29-
21.19) 0.41 1.36 (0.35-5.27) 0.66 1.38 (0.36-5.34) 0.64

Note: The other vaccines were dropped because of fewer numbers; P-value >0.5 (in bold) considered significant.  
Abbreviations: OR = Odds Ratio; CI = Confidence Interval.

Discussion
This study explored the knowledge, attitudes, and 
practices of parents and caregivers regarding child 
immunization in a rural subdistrict in Ghana. Our results 
indicate that there is almost universal awareness of the 
conduct of immunization among the participants in the 
Barekuma Community. However, there are also substantial 
knowledge gaps regarding the benefits of the practice 
and poor adherence to recommended vaccine schedules, 
especially beyond the neonatal period. Timeliness 
of vaccine uptake has been associated with hospital 
delivery [28], a time when the initial vaccines are given, 
and, in general, vaccination schedule adherence tends 
to decrease subsequently with later vaccines [21-23] as 
was found to be the case in our study. Common sources 
of vaccination awareness were the hospitals/ clinics or 
the media (radio and television stations) or community 
announcements with a Public Address System. This 
underscores the importance of these avenues in promoting 
public awareness of health interventions. However, the 
gap in the general level of awareness about the benefits 
of vaccination and the risks of no vaccination among the 
sampled population may negatively impact the health 
seeking behaviour of participants (in agreement with the 
HBM) if measures are not put in place to improve upon 
vaccination education. 

A study on the knowledge, attitudes and practices of 
immunization in an urban educated population [13] 
identified not only considerable variation in vaccine 
awareness from one vaccine to another, but also generally 
lower scores related to vaccine schedules. Although our 
study did not specifically ask about schedule related 
knowledge, a substantial gap in knowledge seems 

plausible based on the low rates of scheduled vaccination 
coverage reported for various vaccines. However, low 
rates of scheduled vaccination coverage may also be 
due to other factors that need to be explored in further 
studies. 

Illiteracy has been blamed as a reason for delayed 
vaccination [29, 30], but the educational level of the 
mother (or parent) can also influence the health status 
of the child [14, 31, 32]. For instance, Browne et al. [14] 
found that full immunization coverage of the children of 
mothers who had been educated beyond primary level was 
higher than that of the other children (75.9% v. 65.2%) in 
Kumasi, in 1999. Our results, however, showed parents 
or caregivers with a primary educational level overall, 
had the highest rates of either scheduled or unscheduled 
vaccinations. And, with the exception of the vaccines 
newly introduced into the EPI (PCV and RV), the rate of 
scheduled vaccinations were about 5 to 6 times higher 
for parents or caregivers with primary level education 
than they were for those with secondary level education 
(although our study was not adequately powered to 
detect such a difference) (Table 5). Moreover, the odds of 
having a child who has had a scheduled pentavalent 3 or 
BCG vaccine was nearly twice for unschooled compared 
to schooled parents or caregivers, although it was much 
less for OPV0 (OR 0.13, p value0.07), measles (OR 0.56, 
p value0.304) and yellow fever (OR 0.6, p value0.36) 
(Table 6). Nonetheless, it is important to take note that 
in our study, less than 20% of caretakers had reported 
education beyond primary school. 

The finding of a higher rate of scheduled vaccination in 
parents with primary education was unexpected and 
inconsistent with findings from other studies where 
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higher vaccination rates were associated with higher 
maternal education [14, 31]; nor were the findings 
of higher odds of scheduled vaccinated children for 
unschooled, unemployed parents with 4 children. The 
reasons for these paradoxical findings from our study are 
not immediately apparent, but may have been due to the 
following. Firstly, it is plausible that parents with primary or 
no education are more available for vaccination schedules 
(say from less restrictive occupational engagements) 
compared to parents with higher education. Secondly, 
it is possible our study may have missed the effect of 
other hidden variables accounting for these associations. 
On this latter account, it has been found, for instance, 
that paternal education of secondary or higher level is 
significantly and independently correlated with measles 
immunization uptake after controlling for all potential 
confounders, independent of maternal education status 
[32]. Since our study respondents were almost all mothers, 
we could have missed the important contribution of the 
paternal education. It could be that paternal education is 
a more important factor for (scheduled) vaccine uptake 
in the Barekese subdistrict. In such a case, the influence 
of maternal education will be insignificant. Although we 
cannot infer from our current data, these represent key 
topics to be explored in depth in future studies. 

Elsewhere, studies have indicated that understanding 
the parental perceptions and knowledge about 
immunizations would help health policy makers to 
develop better health education programmes [15-19]. 
Reasons found for non-completion of immunization 
included not only illiteracy or lower education but also 
a lack of understanding of the benefits of immunization. 
For instance in an urban settlement of Papua New 
Guinea, Bukenya and Freeman [33] found that among 
194 mothers of children aged 1 to 2 years, 87% did not 
know why children should be immunized. In that study, 
only 13% believed immunizations could prevent disease. 
Other reasons identified by Bukenya and Freeman [33] 
for non-completion of the immunizations included rude 
behaviour on the part of the health staff (76.8%) and 
aggressive reaction from the health staff (15.5%). Only 
7.7% of the mothers reported kind behaviour from health 
workers in their study. Mothers who perceived health staff 
attitudes as negative were more likely to fail to complete 
the schedule. 

In our study, we found that in spite of the apparent 
deficiencies in knowledge, the participants’ general 
attitudes and practices towards childhood vaccination 
were positive. The majority of the participants agreed 
that every child has the right to vaccination and that there 
is no substitute to this. The participants were unlikely to 
identify reasons that might prevent them from attending 
immunization clinics. In other words, aside the few 
reasons cited by the minority of subjects (Table 3) such as 
an unwelcoming health worker, fear of side effects, cost of 
vaccines, and a long distance from immunization clinics, 
participants cited no perceived barriers to vaccination 
of their children. This implies proper education and 
motivation of these parents could very likely improve 
attendance and compliance with scheduled vaccine 

visits. This is in line with the HBM [20, 34]. As the model 
suggests, individuals will take appropriate preventive 
action (ie. compliance with scheduled vaccination clinic 
visits to have their children vaccinated) in response to 
a perceived level of threat (ie. awareness of the risk of 
vaccine preventable diseases in unvaccinated children, 
along with their complications) if the benefits of the 
new behaviour (ie. healthy, immune children) outweigh 
the barriers (eg. unwelcoming health professional, long 
distance to vaccination clinic, costs, fear of vaccine side 
effects, etc.). Other studies have found that although the 
mothers/caregivers raised concerns about the costs of the 
routine immunizations, these charges apparently did not 
prevent them from taking their children to be immunized 
[14]. 

Lastly, the key persons that are likely to influence the 
decision to attend the immunization clinics include the 
nurse or other health worker, and a supportive spouse. 
These individuals, as well as the use of community address 
systems, represent invaluable assets in ensuring that every 
child will participate in the routine EPI schedule and/
or National Immunization Days (NIDs) according to the 
recommendations. The NIDs are specific days designated 
for immunization of children aged 0 to 9 months in Ghana 
as a “catch-up” strategy to reach children who may have 
missed their scheduled vaccination on the EPI [35].

However, it is also important to ensure that other concerns 
raised, such as an unwelcoming health worker or distant 
immunization center, or fear of vaccine side effects, which, 
though were not major findings in this study but have been 
identified in other studies [36] are addressed through 
education of the community and health providers as well 
as the utilization of mobile vaccinators and provision of 
more accessible vaccination centers. 

Study limitations
The random cross-sectional study sample was limited by 
unavailability of some parents at the time of the interviews 
which may have introduced a selection bias. Caregivers 
with higher education levels may be more likely to be 
engaged in employment at a remote location at the time 
of interviews, skewing the population studied. In addition, 
there may have been recall bias in some responses, as 
negative experiences may have been more memorable. 
A response bias is also possible, as respondents may be 
more likely to provide answers which they perceive as 
desired by the interviewer.

Conclusions
The findings from this study suggest that there is a 
high level of awareness of vaccination and the National 
Immunization Days among parents and caregivers of 
children aged 1 month to 5 years in the Barekese subdistrict 
of Ghana. However, there is insufficient awareness of the 
benefits of vaccination and the diseases preventable 
by the EPI vaccines. Nonetheless, the participants’ 
attitudes and practices towards childhood vaccination 
remain positive, although scheduled vaccination rates 
are generally very low. It is essential to increase public 
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awareness of the overwhelming benefits of childhood 
vaccination in reducing morbidity and mortality, while 
providing responses to the fears of the side effects of 
vaccines through education in our attempts at improving 
U5M rates through wider vaccine coverage to halt 
infectious disease circulation. There should be proactive 
education of caregivers and parents at the immunization 
centers to increase vaccines, immunization, and vaccine 
schedule related knowledge so as to improve adherence 
to scheduled visits. There should be a system of notifying 
parents and caregivers to prompt them on upcoming 
scheduled vaccine visits. This is, however, logistically 
limited but may be explored in further studies. Such 
prompting mechanisms could include the use of mobile 
phones and community volunteers. 
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