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Abstract

Objective: The purpose of the study was to assess the attitudes and beliefs towards HPV vaccination among
Ghanaian parents with unvaccinated adolescents using the Multi-Theory Model (MTM) of behavior change.
Additionally, we used MTM constructs to predict the likelihood of parents allowing their adolescents to initiate and
complete the recommended HPV vaccine series. Methods: A 44-item validated survey was administered among
parents with unvaccinated adolescents living in the Ashanti Region of Ghana. HPV vaccine initiation predictors were
perceived beliefs and MTM constructs: participatory dialogue, behavioral confidence, and change in the physical
environment. HPV vaccine completion predictors were emotional transformation, social environment, and practice
for change. Results: Multiple linear regression analyses showed that perceived beliefs (95% CI: 0.03 — 0.14), change
in the physical environment (95% CI: 0.06 — 0.15), and behavioral confidence (95% CI: 0.00 — 0.07), were strongly
associated with parents’ likelihood of allowing their adolescents to initiate the HPV vaccine series (p<0.001). Together,
perceived beliefs, behavioral confidence, and change in the physical environment accounted for 13.6% of the variance
(R? = 0.136). The emotional transformation (95% CI: 0.04 — 0.10), and social environment (95% CI: 0.25 — 0.35),
predictors were both strongly associated with parents’ likelihood of allowing their adolescent to complete the vaccine
series (p<0.001). Together, emotional transformation and social environment accounted for 45.8% of the variance (R?
=.458). A sample of 380 parents with unvaccinated adolescents, between the ages of 35 — 60 years, participated in this
study. Many of the participants were unaware of HPV (98.7%) and its related vaccinations (96.8%). Conclusion: Our
findings underscore the need for comprehensive multi-level interventions to create HPV vaccination awareness among
Ghanaian parents with unvaccinated adolescents.
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Introduction

Human Papillomavirus (HPV) is one of the most
common viral infections of the reproductive tract with
certain strains causing cervical, anal, penile, vulvar,
and oropharyngeal cancers as well as genital warts and
recurrent respiratory papillomatosis (National Cancer
Institute, 2021; National Organization for Rare of
Disorders, 2019; World Health Organization [WHO],
(2020); WHO. 2021). Globally, cervical cancer is the
fourth most common cancer among women with over
300,000 deaths occurring in low-and-middle-income
countries (LMICs), including Ghana in 2018 (WHO,
2020). In Ghana, cervical cancer was the second most
common female cancer among women as well as the
second most common cancer among women between

15 and 44 years (HPV Information Center, 2019). As of
2020, cervical cancer comprised 11.6% of all new cancer
cases among both sexes and 19.9% of all new cancer cases
among only females in the country (International Agency
for Research on Cancer, 2021). Interestingly, cervical
cancer is one of the most preventable human cancers with
primary, secondary, tertiary prevention strategies and even
curative possibilities if detected early (Calys-Tagoeet al.,
2020; WHO, 2020). Primary prevention measures, such as
a vaccine, can be introduced to adolescents as early as 9
years of age, and can greatly reduce the risk of obtaining
HPV and developing related cancers (WHO, 2020).
There are three prophylactic HPV vaccines: Cervarix,
Gardasil, and Gardasil 9 that are effective in preventing
HPV-related cancers. All three vaccines are protective
against HPV types 16 and 18. Gardasil also prevents HPV

!Department of Public Health, Baylor University, Waco, Texas, United States. *School of Public Health, Kwame Nkrumah
University of Science and Technology, Kumasi, Ghana. 3Non-Communicable Disease Control, Ghana Health Services, Accra

Ghana. *For Correspondence: matt_asare@baylor.edu

Asian Pacific Journal of Cancer Prevention, Vol 23 1901



Braden K Popelsky et al

types 6 and 11 which cause genital warts and Gardasil
9 prevents HPV types 31, 33, 45, 52, and 58 (Centers
for Disease Control and Prevention [CDC], 2020). The
World Health Organization recommends two doses of
vaccines for youths between 9 and 14 years old. The doses
should be administered every 1-2 months. For males and
females ages 15-26 who were not previously vaccinated,
they recommend three doses administered 6 months apart
(WHO, 2017). The Advisory Committee on Immunization
Practices (ACIP) extends recommendations up to adults
ages 27-45 with clinical decision-making suggesting that
some individuals at risk for acquiring new HPV infection
could benefit from vaccination (CDC, 2019). The Gardasil
9 vaccine is only available in the United States of America,
Europe, and other high-income countries. Cervarix and
Gardasil are the current vaccines available in Ghana
markets. HPV vaccinations were only first introduced
in 2013 (GlaxoSmithKline, [GSK], 2013). In the same
year, the Global Alliance for Vaccines and Immunizations
(GAVI]) and Gardasil Access Program (GAP) successfully
pilot-tested HPV vaccination programs (GAVI, The
Vaccine Alliance 2012).

Despite compelling evidence of effective protection,
the vaccination rates continue to be low. Though the
HPYV vaccination rate data in Ghana are not currently
available, (Laryea et al., 2014; Nartey et al., 2017) it is
well documented that LMICs have the lowest vaccination
rates (Bruni et al., 2017; Bruni et al., 2016). For instance,
in high-income countries, 33.6% of females aged 10
— 20 years received the complete series of vaccines,
compared with only 2.7% of females in LIMCs (Bruni
et al., 2016). In studies among healthcare providers and
adolescents in Ghana, the researchers identified that
currently there is no widespread, systematic, publicly
available HPV vaccination program in Ghana to help
promote vaccination uptake (Asare et al., 2020; Millan,
et al. 2020). Additionally, lack of awareness about the
vaccine, vaccine cost, stigma, and religious objections, and
most importantly, lack of data on HPV vaccination have
contributed to the low vaccination in the country. Several
studies in sub-Saharan Africa confirmed that the lack of
caregivers’ knowledge about the HPV vaccination is a
barrier to the vaccination uptake (Black and Richmond,
2018; Mukakalisa et al., 2014; Sankaranarayanan et
al., 2013). Parents’ perceptions about the HPV vaccine
directly influence HPV vaccination uptake. However,
our understanding of Ghanaian parents’ attitudes and
behaviors toward HPV vaccination is limited. The
Multi-Theory Model of behavior change (MTM) has the
potential to help us explain Ghanaian parents’ perception
of HPV vaccination.

Theoretical Framework

The multi-theory model is a health behavior theory
that is used to predict the initiation (short-term) and
sustenance (long-term) of health behavior change
(Sharma et al., 2017; Sharma and Romas, 2017).
Initiation constructs include participatory dialogue (i.e.,
discussions about advantages and disadvantages of a
behavior), behavioral confidence (i.e., perceived ability
of an individual to change a behavior in the future), and
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changes in the physical environment (i.e., changes in the
physical environment that can increase the availability —
[e.g., HPV vaccine], and accessibility [e.g., cost of HPV
vaccine]. The sustenance constructs include emotional
transformation (change in feelings or emotions that can
help to maintain a healthy behavior change), practice for
change (i.e., determine ways to overcome barriers in order
to make the health behavior change possible), and changes
in the social environment (building social support and
developing helping relationships to facilitate maintenance
of the health behavior change). In recent years, several
studies have utilized the MTM as a theoretical framework
to predict and explain health behavior change (Sharma et
al., 2017; Claros et al., 2020; Agyei-Baffour et al., 2020).
The aim of this study was to evaluate attitudes and Beliefs
Toward HPV Vaccination Among Ghanaian Parents with
Unvaccinated Adolescents using Multi-Theory Model of
Behavior Change.

Materials and Methods

Study Design

This study used a cross-sectional design with a
convenience sample of 380 parents with unvaccinated
adolescents recruited from two cities in the Ashanti Region
of Ghana. Prior to implementation, the study protocol
was approved by Institutional Review Boards from both
Kwame Nkrumah University of Science and Technology,
Kumasi, and Baylor University.

Recruitment

Parents with unvaccinated adolescents were
recruited from various communities including churches,
parent-teacher meetings through announcements, and
supermarkets through face-to-face contacts and verbal
invitations. Inclusion criteria required that parents must
have at least one unvaccinated adolescent child between
the ages of 12 — 17 years of age and live in the Ashanti
Region of Ghana. All eligible parents provided informed
consent before participating.

Sample Size

The sample size was calculated using the G*Power
software. The criteria specified were alpha of .05, an
effect size of 0.10, power of 0.95, and six predictors.
A total sample size of 226 recruited participants was
determined sufficient. The sample size was increased by
25% to account for missing data, thus the target number
of recruited participants was increased to 283 participants.

Measurements

We used a 44-item validated instrument based on
Multi-Theory Model constructs consist of predictor and
outcome variables. The demographic variables included
age, gender, education level, income level, marital status,
religion, and knowledge of HPV and the HPV vaccine.

Predictor Variables

This study used a total of seven predictors: a perceived
beliefs subscale and Multi-Theory Model (MTM)
constructs. The two main components of MTM are



initiation predictors (participatory dialogue, behavioral
confidence, and change in physical environment) and
sustenance predictors (emotional transformation, change
in social environment, and practice for change). The
predictor variables were measured on a 5-point response
scale.

Initiation Predictor Subscales

The participatory dialogue construct measured
parents’ perceived advantages and disadvantages to
HPV vaccination that their adolescent would experience.
Perceived advantages (3 items) included protection against
HPV- related cancers and genital warts, improved immune
system, and better overall health. Perceived disadvantages
(3 items) included vaccine cost, potential side- effects
and pain, and possible effects on their adolescent’s
reproductive system. The participatory dialogue score
was calculated by subtracting the disadvantages from the
advantages. Participatory dialogue scores ranged from -15
to 15 where negative scores indicated that parents were
less inclined to allow their adolescent to participate in
HPV vaccination, whereas positive scores indicated that
parents were more inclined to allow their adolescent to
participate in HPV vaccination.

The behavioral confidence construct (3 items)
evaluated parents’ confidence in allowing their adolescent
to initiate the HPV vaccine series in the future. The items
included parents’ certainty of allowing HPV vaccination
in the future with their current schedule, presence of
insurance, vaccination location, and vaccine side effects.
Possible scores ranged from 3 — 15 where higher scores
indicated higher levels of confidence and likelihood of
allowing HPV vaccination.

The change in the physical environment construct (3
items) measured the role or influence of environmental
factors in allowing their adolescent to initiate HPV
vaccination. The items include parents’ certainty to
arrange payment for the vaccine, secure a vaccine
location, and coordinate transportation for vaccination.
Possible scores ranged from 3 — 15 where higher scores
indicated greater certainty in arranging environmental
factors and increased likelihood of allowing HPV
vaccination initiation (see Figure 1).

Completion Predictor Subscales

The practice for change construct (3 items) measured
parents’ ability to adjust or make mid-course changes
to allow their adolescent to sustain or complete the
HPV vaccine series. Practice for change items included
parents’ ability in monitoring their adolescents’ doses,
confidence in overcoming barriers, and their ability to
alter their schedule to allow their adolescent to receive
the recommended doses of the vaccine series even when
faced with difficulties.

The emotional transformation construct (3 items)
evaluated parents’ change in feelings toward HPV
vaccination completion. Emotional transformation items
measured parents’ ability to support their adolescent
to receive HPV vaccination, motivate, and overcome
self-doubt to encourage HPV vaccine series completion.
Social environment constructs (3 items) measured
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if healthcare provider recommendation influences
parents’ decision to allow their adolescent to receive
HPV vaccination, as well as parents’ intention and
comfortability in talking with their child’s healthcare
provider about HPV vaccination. Possible scores for
emotional transformation, social environment, and
practice for change subscales ranged from 3 — 15, where
higher scores indicated that parents were more likely to
allow their adolescent to complete the HPV vaccine series
(see Figure 2).

Additional Predictor

The construct of perceived beliefs was included as an
additional predictor in this study to increase predictive
power. Perceived beliefs were measured with 3 — items
that assessed parents’ beliefs about whether HPV can cause
cancer if the HPV vaccine is effective and can prevent
most cancers caused by HPV, and whether provider
recommendations are important for HPV vaccination.
Perceived beliefs scores ranged from 3 — 15 with higher
scores indicating higher/stronger beliefs.

Outcome Variables

Because this study was focused on predicting the
initiation and completion of the HPV vaccine series, the
two outcome variables were the likelihood of parents
allowing their adolescent to initiate the HPV vaccine series
in the next month and the completion of the recommended
doses in the next 12 months. Both outcome variables
included responses that were measured on a 5-point Likert
scale with possible scores ranging from 1 — 5 where higher
scores indicated an increased likelihood that parents would
allow their adolescent to initiate and/or complete the HPV
vaccine series.

Construct Validity

We conducted construct validity using a confirmato—ry
factor analysis (CFA) in which we analyzed covariance
matrices applying maximum-likelihood estimation using
Amos. We used three indices to assess how well our
models fit the data (Hu and Bentler, 1999; Williams,
Vandenberg and Edwards, 2009), chi-square (x°), root
mean square error of approximation (RMSEA), and
comparative fit index (CFI), RMSEA values of 0.06
or less, CFI values of 0.95 or greater were considered
indicative of good fit (Hu and Bentler, 1999). Models
were considered to have an adequate fit if they met the
less stringent, but traditionally accepted, values of 0.90
or greater for CFI, and values less than 0.08 for RMSEA.

Reliability

The internal consistency of the instrument was
determined with Cronbach alpha. An alpha coefficient
greater than 0.60 was considered acceptable for subscales,
as is recommended for measurement scales, especially in
the case of new scales (Tabachnick et al., 2007).

Statistical Analyses

The demographic variables were analyzed using
descriptive statistics and multiple linear regression
analyses were performed to assess the relationships
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between Multi-Theory Model constructs and the
likelihood of parents allowing their adolescent to initiate
and complete the HPV vaccine series. Structural Equation
Modeling was performed to evaluate the fitness of the
model. The significant result was set a priori at p-value
< 0.05. All data were analyzed using the IBM Statistical
Package for Social Sciences (SPSS version 25). For the
structural equation modeling, we used AMOS.

Results

Sample Population

A sample of 380 parents with unvaccinated adolescents
between the ages of 35 — 60 years and living in the
Ashanti Region of Ghana participated in this study. Most
participants were female (91.1%), married (74.5%),
working (92.9%), and had insurance (88.4%). In terms of
education, the sample had an even spread with participants
reporting various educational backgrounds. Of note, many
participants had neither heard of HPV (98.7%) nor HPV
vaccinations (96.8%) (Table 1).

The descriptive analysis of the variables indicates
high scores for behavioral confidence, change in the
physical environment, emotional transformation, practice
for change, perceived beliefs, and social environment.
Cronbach alpha coefficient of the subscales ranged from
0.61 to 0.84. All the values were over 0.60 and thus
acceptable (Tabachnick et al., 2007) (Table 2).

Structural Equation Modeling: Initiation Variables

A total of 380 participants provided complete data
to examine the construct validity and reliability of the
instrument. This sample size was sufficiently powered to
conduct structural equation analysis (Tabachnick et al.,

Predictors

g ™

Perceived Belief (3-items)

» Understanding and knowledge of HPV, related
cancers, and HPV vaccines

\ J

' ™
Participatory Dialogue

2007). The structural equation modeling results (e.g., x°
[56] = 154.018 [p < 0.001], CFI = 0.94, TLI= 0.92, and
RMSEA = 0.06) of the initiation model demonstrated
the goodness of fit of the data. The standardized effects
of latent variables on the factor loading indicators for
advantages, disadvantages, behavioral confidence, and
changes in the physical environment were statistically
significant. The factor loading for advantages, behavioral
confidence, and physical environment had large effects
(e.g., B ranging from 0.61 to 0.87) on their respective
indicators The factor loading for disadvantages had
moderate to large effects (e.g., B ranging from 0.55 to
0.92) on its three indicators. These effects suggested that
our scale scores provided valid measurement of their
constructs (Figure 3).

Structural Equation Modeling: Sustenance Variables

For the sustenance model, the model fit the data well
(e.g., x2 [30] = 69.978 [p <0.001], CFI = 0.98, TLI =
0.97, and RMSEA = 0.05). The standardized effects of
latent variables on their reflective indicators (i.e., factor
loadings) showed statistically significant loadings for
emotional transformation and practice for change. The
emotional transformation, social environment, and
practice for change had large effects (e.g., p ranging from
0.72 to 0.89) on their respective indicators, suggesting
that our scale scores provided valid measurement of
their constructs. We then examined between construct
correlations and standardized regression coefficients for
the sustenance model (Figure 4).

Predictors for HPV Vaccine Initiation

Multiple linear regression showed that perceived
beliefs, participatory dialogue, change in the physical

QOutcome

Parents’ willingness to allow
adolescent to initiate HPV vaccination
series (1-item)

+ Advantages of HPV vaccination (3-items)
+ Disadvantages of HPV vaccination (3-items)

hN S

rBehavioral Confidence (3-items) )

= Likelihood of allowing 1% dose in near future,
with current schedule, without insurance, if
there are side effects, and/or if offered at a far

location/distance
S
s N
Change in Physical Environment (3-items)
= Ability to arrange for location, payment, and
transportation
\ J

Figure 1. Predictors for HPV Vaccine Series Initiation
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Table 1. Demographic Characteristics of Parents with
Unvaccinated Adolescents (n = 380)

Frequency  Percent (%)

Gender

Female 346 91.1

Male 34 8.9
Age Group

35-40 21 5.5

41-45 67 17.6

46 - 50 47 12.4

51-55 58 15.3

56 - 60 187 49.2
Marital Status

Divorced 21 5.5

Married 283 74.5

Never Married 68 17.9

Widowed 8 2.1
Education

Graduate Degree or Higher 101 26.6

Undergraduate 36 9.5

High School/ Secondary 85 22.4

Basic School/ Up to Middle School 129 339

None 29 7.6
Employment Status

Not Working 27 7.1

Working 353 92.9
Income Level

< Gh 20,000 275 72.4

< Gh 20,000 — Gh 35,000 98 25.8

< Gh 36,000 — 50,000 6 1.6

> Gh 50, 000 1 0.3
Has Pediatrician

No 306 80.5

Yes 74 19.5
Insurance Status

Not Insured 44 11.6

Insured 336 88.4

Table 2. Descriptive Statistics of Study Variables (n = 380)
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environment, and behavioral confidence were strongly
associated with parents’ likelihood of allowing their
adolescents to initiate the HPV vaccine series (p <0.001).
The participatory dialogue did not appear to be significantly
associated (p = 0.94) with the likelihood of HPV
vaccination initiation. Together, perceived beliefs, change
in the physical environment, and behavioral confidence
accounted for 13.6% of the variability in the initiation
predictors (R*=0.136) (Table 3).

Predictors for HPV Vaccine Completion

Multiple linear regression indicated that both
emotional transformation and social environment were
significant predictors (p <0.001) of parents’ likelihood
of allowing their adolescent to complete the HPV
vaccine series. Practice for change did not appear to
be significantly associated with parent’s likelihood of
allowing their adolescent to complete the HPV vaccine
series. Together, emotional transformation and social
environment explained 45.8% of the variability in the
completion predictors (R? =0.458) (Table 4).

Discussion

Multiple factors contribute to the low rates of HPV
vaccine uptake in Ghana, however, our understanding
of the barriers to vaccination remains limited. Thus,
we examined the attitudes and beliefs toward HPV
vaccination among Ghanaian parents with unvaccinated
adolescents. A secondary purpose was to determine the
parents’ willingness to allow their adolescent to receive
the recommended vaccine series.

A significant finding of our study demonstrated a
severe lack of knowledge surrounding HPV and the
HPV vaccine. Of the parents surveyed, 98.7% had
never heard of HPV and 96.8% had never heard of HPV
vaccines. These findings are echoed in previous research
studies which found that general knowledge about HPV
vaccination in Ghana is extremely low (Agyei-Baffour
et al., 2020; Wallace et al., 2019). Parental knowledge
and attitudes about HPV vaccination are crucial factors
that influence both vaccine acceptance and uptake, but
globally those factors are not well understood (Wallace
et al., 2019). Increasing HPV vaccination awareness

Items  Possible range Observed range Mean+ SD  Cronbach Alpha (o)

Initiation 1 1-5 1-5 3.53+0.90 -

Advantages 3 3-15 3-15 11.58 £2.34 0.81
Disadvantages 3 3-15 3-15 8.12+2.65 0.74
Participatory Dialogue (Advantage-Disadvantage) -24 9-12 346 +3.75 -

Behavioral Confidence 3 3-15 3-15 10.59 +2.39 0.71
Physical Environment 3 3-15 3-15 10.19£2.15 0.82
Perceived Beliefs 3 3-15 3-15 11.11+£2.41 0.83
Sustenance 1 1-5 1-5 3.56+0.83 -

Emotional Transformation 3 3-15 3-15 11.31+£2.24 0.84
Practice for Change 3 3-15 3-15 11.34 £2.11 0.81
Social Environment 3 3-15 3-15 7.97 + 1.47 0.81
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Table 3. Summary of Multiple Linear Regression Analyses for the MTM Constructs Predicting Parents’ Likelihood of
allowing Their Adolescents to Get the First Dose of HPV Vaccination (n=380)

Unstandardized Standardized t Sig. 95.0% CI
Coefficients Coefficients

B Std. Error Beta Lower Bound  Upper Bound R?
Initiation 0.136
Perceived Beliefs 0.08 0.03 0.2 33 0 0.03 0.14
Participatory Dialogue 0 0.01 0.08 0.94 -0.02 0.02
Physical Environment 0.11 0.03 0.22 422 0 0.06 0.15
Confidence 0.03 0.02 0.11 1.96 0.05 0 0.07

Predictors Outcome

Practice for change (3-items)

= Ability to change schedule and keep a record
of vaccinations

= Ability to continue vaccinations even if there
are barriers

Emotional Transformation (3-items)

+ Ability to mofivate child and overcome
self-doubt to allow vaccinations

= Ability to direct emotions/feelings to allow
child to recetve HPV vaccinations

rSocial Environment (3-items)
» Parents’ mtention and comfortability to talk
with providers about vaccinations

M A

Figure 2. Predictors for HPV Vaccine Series Completion

among parents is very important because the concept of
the “medical home”, where medical care is coordinated
by a primary care physician, is not well-established
in Ghana. In high-income countries like the US, UK,
etc., medical homes are well integrated into the health
care system, so primary health care providers (e.g.,
pediatricians) serve as gatekeepers, monitor children’s
vaccination records, and remind parents of the due dates
of their children’s vaccinations. In Ghana, on the other
hand, vaccines are provided through vaccination clinics
that are run by the government and there are no concerted
efforts to reach out to parents on regular basis to remind
them of their children’s vaccination. Additionally, most
people rarely receive the HPV vaccination as a preventive

Parents’ willingness to allow
adolescent to complete HPV
vaccination series (1-item)

» Likelihood of allowing child to
complete HPV recommended senes

mechanism (Black and Richmond, 2018; Colemanet al.,
2011; Nartey et al., 2018). In absence of medical home
and routine checkups, parents have to be aware of the
available vaccines and their options in order to create
demands for those vaccines. Therefore, as confirmed by
other researchers, education of parents and the society as
a whole is critical to increasing vaccination uptake and
those researchers argued for the integration of public
health education and cancer prevention into the health
care systems in Ghana (Nartey et al., 2018).

We found that perceived beliefs, change in the
physical environment, and behavioral confidence were
strongly associated with parents’ willingness to allow their
adolescent to initiate the HPV vaccine series, accounting

Table 4. Summary of Multiple Linear Regression Analyses for MTM Constructs Predicting Parents’ Likelihood of
Allowing Their Adolescents to Complete the Doses of HPV Vaccination (n=380)

Unstandardized Standardized t Sig. 95.0% CI
Coefficients Coefficients
B Std. Error Beta Lower Bound Upper Bound R?
Completion 0.458
Emotional Transformation  0.07 0.02 0.19 4.04 0 0.04 0.1
Social Environment 0.3 0.02 0.54 12.07 0 0.25 0.35
Practice for Change 0.01 0.02 0.03 0.7 048 -0.02 0.05
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Figure 3. Structural Equation Modeling for the Likelihood of Initiation of HPV Vaccination among Ghanaian Parents

for over 13% percent of the variance. Interestingly, the
participatory dialogue was the only construct that did not
demonstrate a significant association in predicting vaccine
initiation. This finding is noteworthy because the construct
of the participatory dialogue focuses on the advantages
and disadvantages of the behavior change, which in our
survey was measured with questions that concentrated on
the potential benefits and risks of HPV vaccination such
as improved immunity, protection from various cancers,
and possible side effects. This finding also suggests that
Ghanaian parents believe their adolescents to have a
low perceived risk of HPV which has been identified
in previous research as a challenge to vaccine uptake
(Wallace et al., 2019).

Perceived Beliefs
We found that perceived beliefs were strongly

ET1
80
ET2 89 Emotional
72 Transformation
ET3

SE1
74

81

Social

SE2

associated with parents’ willingness to allow their
adolescents to initiate the HPV vaccine series. As
confirmed by Coleman et al., both the lack of knowledge
and women’s perceived risk for their daughters were
determined to be significant factors for HPV non-
acceptance in Ghana (Coleman et al., 2011). For parents,
many social, cultural, and psychological factors can
influence their beliefs and willingness to allow their
adolescent to receive a vaccination. In a study assessing
parents’ and daughters’ beliefs surrounding HPV infection
and vaccination, researchers found that a challenge to
vaccination among parents was beliefs that their child is
not at risk because they are not sexually active (Galbraith-
Gyan et al., 2019). This finding was also confirmed in
a 2016 study among parents in multicultural Hawai’i
which found that the beliefs about the timing of HPV
vaccinations are concerning to parents (Cruz et al., 2017).

Environment

82

SE3
PC1 73
PC2
73 change
PC3

= Sustenance1

Figure 4. Structural Equation Modeling for the Likelihood of Sustenance of HPV Vaccination among Ghanaian Parents
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Galbraith-Gyan et al. also reported the role of cultural
norms and expectations surrounding sexuality, and sexual
activity and the social consequences of an HPV diagnosis
(Galbraith-Gyan et al., 2019). Other potential perceived
belief barriers noted by Galbraith-Gyan et al., (2018)
were fear of unknown side-effects, mistrust, novelty of
the vaccine, and safety concerns (Galbraith-Gyan et al.,
2019). These factors are mirrored parents in Ghana’s belief
system, as observed in other studies (Agyei-Baffour et
al., 2020; Asare et al., 2020). Addressing these beliefs
along with the lack of knowledge surrounding HPV and
HPV vaccines could significantly impact HPV vaccine
acceptance and initiation.

Additional negative belief systems and barriers
affecting HPV vaccination were identified in a study
conducted among Ugandan women, which included: fear
of infection from the hospital/clinic settings, misbelief
about the cause of HPV and why treatment is needed
before symptoms arise, fear of the procedure, past
experiences, and rumors (Hasahyaet al., 2016). Siu (2014)
also found that among mothers with adolescent daughters
in Hong Kong, notable belief barriers to HPV vaccination
were the idea that HPV vaccination encourages premarital
sexual behavior, were unnecessary for young women,
were potentially harmful to health, vaccinations were
expensive with little protection, and that health care
providers did not provide enough reassurance to promote
vaccination. Many of the same fears and concerns could
be echoed among Ghanaian parents and could contribute
to a negative attitude and thus lowered intent to initiate
HPV vaccination.

Behavioral Confidence

The behavioral confidence construct of the MTM
relates to perceived behavioral control of the Theory
of Planned Behavior and self-efficacy but focuses on
an individual’s confidence to perform a behavior in the
future (Sharma and Romas, 2017). A key finding of our
study was that behavioral confidence is significant in
predicting parents’ willingness to allow HPV vaccine
initiation. A study conducted among Singaporean women
between the ages of 18 — 26 years of age confirmed
our findings that perceived behavioral control was
moderately associated with HPV vaccination intention
(Chirayil et al., 2014). Parental influence is a key factor
that influences an adolescents’ decision to be vaccinated,
therefore intervention efforts can be implemented among
Ghanaian parents to help build their confidence in the HPV
vaccination efficacy and safety.

Physical Environment

In this study, the construct of the physical environment
was assessed with questions relating to the reduction
of physical barriers to vaccination that can improve
access, availability, and convenience. Our results showed
that the physical environment was a key indicator for
predicting HPV vaccine initiation among parents. This
is consistent with previous research that shows the
physical environment plays an influential role in vaccine
accessibility. Asare et al.,’s (2020) study demonstrated
the physical environment to be a significant predictor of
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HPV vaccine initiation among Ghanaian adolescents, and
Ebu et al. noted that since its introduction in 2013, HPV
vaccines have not been readily available in most facilities
throughout Ghana with limited access in urban areas and
very little to no access in rural or underserved communities
(Asare etal., 2020; Ebu etal., 2021). In a 2020 systematic
review of human papillomavirus immunization programs
in LMICs, researchers highlighted the success several
programs have displayed but also emphasized the health
system constraints that still persist with service delivery,
vaccine communication, community engagement,
financing, and health workforce capacity (Amponsah-
Dacostaet al., 2020; Sopian et al., 2019). The findOur
findings, in combination with previous research, illustrate
how physical barriers to vaccination are exacerbated by
the physical environment and that in Ghana there is still
a glaring need for increased communication, community
support, and policy change.

Emotional Transformation and Social Environment

In terms of HPV vaccination completion, both
emotional transformation and social environment
proved to be significant predictors. The construct of
emotional transformation focuses on the self-motivation
of participants, while the social environment construct
refers to interactions and communications of the parents
with healthcare providers (Sharma and Romas, 2017).
Key topics assessed by the social environment construct
were healthcare providers’ recommendations to parents
about HPV vaccinations for their children and parents’
comfortability in talking to healthcare providers about
HPV vaccination. Our findings are consistent with other
studies that found that effective social environments
such as parent-provider communications increase HPV
vaccination uptake (Gilkey et al., 2016; Shay et al., 2018).
The key topics assessed by emotional transformation were
the ability to overcome fear or self-doubt. Since emotional
transformation and practice for change accounted for
almost a quarter of the variability in our data, the findings
indicate that HPV vaccination in Ghana is complicated
by moral dilemmas and public infrastructure. These
results are supported by Coleman et al.’s and Masika et
al.’s studies which both noted that significant inhibitors
to HPV vaccination among women in Ghana and Kenya
were vaccine cost, access, and fear (Coleman et al., 2011;
Masika et al., 2015). Similarly in a qualitative study of
changing attitudes toward HPV prevention among Irish
women, researchers noted important factors to HPV
screening such as emotional response, societal influences,
knowledge, logistics, and psychological effects (McRaeet
al., 2014). Given that 91.1% of our sample population
were women, the findings of McRae et al.,’s (2014) study
are similar to that of the Ghanaian parents surveyed and
the various barriers to HPV vaccination that women face.
Fear and anticipated regret appear to be major barriers
to HPV vaccination for both young women and mothers
(Hasahya et al., 2016; Penta et al., 2020; Siu, 2014).
Focusing on converting feelings of fear and regret in
mothers and parents could increase self-motivation and
feelings of self-efficacy, thereby lessening the emotional
response and encouraging HPV vaccination.



Limitations and Strengths

Potential limitations of this study may be found in
the design and sampling methods used. This study used a
cross-sectional design with convenience sampling, which
may not provide a representative sample of the parents in
the Ashanti region of Ghana. Additionally, a majority of
the study population were female, thus study findings may
not reflect the beliefs of both male and female parents in
the Ashanti region of Ghana.

Although this study has several limitations, there are
also many strengths. A major strength of this study was the
use of the Multi-Theory Model as a theoretical framework.
The Multi-Theory Model utilizes a combination of
constructs from various health education theoretical
models to predict the initiation and continuation of health
behavior. In addition, we added the construct of perceived
beliefs which increased the predictive power of our study
and allowed for a deeper understanding of the attitudes and
beliefs toward HPV vaccination among Ghanaian parents.
Another strength of this study was the use of a reliable
survey with a Cronbach alpha coefficient ranging from
0.71 to 0.84. In addition, this study recruited a fairly large
sample with diverse ages, incomes, and educational levels.

Implications

The findings of our study have significant and
far-reaching implications to improve HPV vaccination
rates in Ghana. At the individual level, our findings
can be utilized to develop targeted health education
and intervention programs for Ghanaian parents that
promote HPV vaccination. Additionally, at the societal
and community level, our findings can aid in the
development of community and governmental support
and policies that can improve access, availability,
and uptake of the HPV vaccine series in Ghana. Such
efforts should focus on incorporating the constructs of
perceived beliefs, behavioral confidence, change in the
physical environment, emotional transformation, and
social environment. Future educational and intervention
programs concentrating on these modifiable factors will
help to increase HPV knowledge and awareness, address
accessibility and health concerns, motivate individuals,
and improve HPV vaccine acceptance and uptake.
Additionally, healthcare providers should be encouraged
to communicate more to parents about HPV vaccinations.

In conclusion, the aim of this study was to evaluate
attitudes and beliefs toward HPV vaccination among
Ghanaian parents with unvaccinated adolescents using
the Multi-Theory Model of behavior change. By using
MTM constructs this study was able to assess both
internal and external barriers to HPV vaccination in
Ghana. Additionally, the use of MTM helps to predict
the likelihood of initiation and completion of the
recommended doses as those two outcome variables are
exclusive, but necessary conditions for determining the
efficacy of the vaccination in preventing HPV related
cancers. Our study contributes to the HPV vaccine
literature because it uses Multi-Theory Model constructs
to assess predictors of both initiation and completion of
adolescent HPV vaccination among Ghanaian parents. We
observed that several modifiable factors (perceived beliefs,
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physical environment, behavioral confidence, social
environment, and emotional transformation) contribute
to parents’ attitudes, beliefs, and intentions toward HPV
vaccination. This study provides important information
about Ghanian cultural and societal perceptions of
HPV vaccination, and can be used to develop targeted
interventions to increase HPV vaccination rates in Ghana.
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