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ABSTRACT

Despite the availability of the human papillomavirus (HPV) vaccine, uptake has been sub-optimal among
certain religious groups. Psychosocial factors (threat appraisal, coping appraisal, and attitudes) have been
identified as independent determinants of HPV vaccination. However, their interdependent effects have
not been tested. We examined the interdependency of these psychosocial factors in predicting HPV
vaccination intention among Christian parents of unvaccinated adolescents (using a theory-driven con-
ceptual model). A cross-sectional study of 342 participants showed that perceived self-efficacy (3 = 0.2,
0.11-0.29, p = <0.0001) and perceived response efficacy of HPV vaccine ( = 0.65, 0.53-0.77. p < .0001)
were positively associated with vaccination intention. Our mediation analysis (using the Preachers and
Hayes’ approach) shows that attitudes toward HPV vaccination mediated 59% of the relationship between
perceived self-efficacy to vaccinate child and HPV vaccination intention; and 61% of the relationship
between perceived response efficacy of HPV vaccine and HPV vaccination intention. Attitudes may be the
psychosocial factor that drives the effects of coping appraisal. Therefore, designing an attitude-based
intervention to address religious barrier beliefs among Christian parents may nullify the impact of low self-
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efficacy and response efficacy on HPV vaccination.

Introduction

Human Papillomavirus (HPV) is the most common sexually
transmitted infection (STI) in the United States,! with an
annual financial cost estimated to be 7 billion dollars.”
However, a safe and effective HPV vaccine that protects against
more than 90% of HPV-attributable cancers is available and is
universally recommended at 11-12 years of age for boys and
girls.” Yet, HPV vaccination is particularly sub-optimal among
some religious groups,*'" including Christian and Muslim
populations.

Vaccination is a complex process that is influenced by
emotional, psychological, social, spiritual, political as well
as cognitive factors.'> For example, parents have reported
hesitating on HPV vaccination for emotional reasons such
as the fear of regret.'” This fear stems from the belief that
parents are responsible for their child’s health outcomes
and a perception that vaccination could cause severe nega-
tive consequences to the child’s well-being. Although par-
ents are aware of the benefit and effectiveness of the
vaccine, the decision to vaccinate a child may be emotion-
ally challenging because of the anticipated harm from vac-
cination. Emotions could override critical reasoning such
that vaccine hesitancy may be perceived as loss-aversion.
Additionally, a number of studies have identified psycho-
social predictors of HPV vaccine intention, including threat

appraisal (i.e., perceived vulnerability to HPV and perceived
severity of HPV), coping appraisal (i.e., perceived self-effi-
cacy to vaccinate a child and perceived response efficacy of
HPV vaccine), and attitudes toward HPV.!*"'® This work
has largely considered these predictors to be independently
associated with HPV vaccination intention. However, atti-
tude has been theoretically identified as an underlying
mechanism for threat appraisal and coping appraisal as
well as other more distal psychosocial determinants.'®'”"

In line with Integrated Behavioral Model- IBM'® and the
Protection Motivation Theory- PMT,* our conceptual model
(Figure 1) posits that threat appraisal (i.e., perceived vulner-
ability to HPV and perceived severity of HPV) and coping
appraisal (i.e., perceived self-efficacy to vaccinate a child and
perceived response efficacy of HPV vaccine) influence vaccine
intention through attitude. For example, a religious parent with
a high perceived vulnerability of child to HPV and response
efficacy of the HPV vaccine may develop a positive attitude and
report a high HPV vaccine intention. In line with our frame-
work’s hypothesized mediation pathways, past research has
shown: 1) that threat appraisal and coping appraisal influence
HPV attitudes;'>*!* and, 2), that attitudes are associated with
higher vaccination intention.'*'>** Yet, as noted above, there
is a lack of literature that directly assesses if attitude mediates
the relationship between threat appraisal, coping appraisal, and
intention to vaccinate.
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Figure 1. A conceptual model on the interdependent relationship between psychosocial predictors and HPV vaccination behavior.

This model may be particularly useful in general because
past interventions have focused on populations’ perceptions
regarding diseases (i.e., threat appraisal) and public health
solutions like vaccination (i.e., coping appraisal)'>***” - how-
ever, directly targeting attitudes may be more efficient, given it
is the mechanism by which these more commonly targeted
psychosocial predictors (threat appraisal and coping appraisal)
influence vaccination intention and behaviors.

Current study

The purpose of this study was to test an integrated model of
IBM and PMT in predicting HPV vaccination intentions.
Specifically, we explored the mediating role of attitude in the
relationship between threat appraisal, coping appraisal, and
HPV vaccination intention.

Materials and methods
Study participants and design

We collected data using a cross-sectional online survey from
September 28 to October 8, 2020. Participants were recruited
through the Qualtrics Panel System (QPS; Qualtrics, Provo,
Utah), a reliable and popular online survey research platform
that offers access to a large and diverse pool of individuals
across North America interested in contributing to research.-
%29 We recruited participants (using the QPS aggregator)
from diverse sources such as permission-based networks,
member referrals, targeted e-mail lists, and social media. We
used the background profile information provided by regis-
tered members to randomly select potential participants who
are likely to meet the study eligibility criteria. Potential parti-
cipants receive an e-mail invite from Qualtrics, inviting them
to take the screening questions to assess their eligibility. The e-
mail notifies them that the survey is for research purposes only;
provides the estimated expected survey length; and the incen-
tive for participation. Detailed specifications about the study
are excluded from the e-mail to avoid selection biases.

For this study, we used a 2-step screening procedure to
determine eligibility and ensure high data quality. First,
participants were screened for being (i) over 18 years of
age, (ii) parents or guardians of at least one child aged 11-
17 years who has never been vaccinated for HPV, (iii)
Christian, and (iv) residents of the United States. The
QPS is configured to further enforce the eligibility screen-
ing criteria by activating the platform’s fraud detection
settings to prevent deceit using I.P. addresses. Participants
who passed the first screening stage proceeded to an online
informed consent form, which they completed before pro-
ceeding with the survey.

As a second screening measure, we further ensured data
quality by excluding participants who may have been inat-
tentive and sped through the survey by completing it in less
than half the median completion time (7.96 minutes). In
addition, we took a response validity check measure by
subtracting the child’s reported age from the parents’.
Participants whose parent-child age difference showed that
they were 8-14 years old at the time of birth were excluded
from the study. Finally, we embedded three instructional
manipulation checks (i.e., participants were asked to skip
some questions) into various survey sections to check par-
ticipants’ attentiveness to the survey questions. Respondents
were informed at the start of the survey that their attention
would be checked, and inattentive participants would be
discontinued from proceeding.”® If participants have more
than one child between 11-17 years old, they were asked to
think of the oldest eligible child when answering the
questions.

In total, we assessed 969 potential participants for eligibility.
Of them, 502 met the initial eligibility criteria. Participants
were excluded for failing the attention check question (130;
26%), incomplete survey (11; 2%), speeding through the sur-
vey, and failing the response validity check (19; 4%). We had a
final analytic sample of 342 participants. The University of
Illinois Chicago Institution Review Board approved all study
activities (IRB Protocol #2020-1033).



Measures

Dependent variable

We assessed HPV vaccine intention with a two-item measure
(a = 0.90)°" on a Likert scale ranging from 1 = Definitely false
to 5 = Definitely true. Participants were asked if they (i)
intended and (ii) wished to vaccinate their children against
HPV in the next one year. The mean of the responses was
analyzed for each participant, thereby ranging from 1-5.

Independent variables
Threat appraisal. Perceived vulnerability of child to HPV infec-
tion was assessed with three items (a = 0.93)*! on a 5-point
response scale ranging from 1 = Strongly disagree to
5 = Strongly agree). Items started with the stem statement
“Thinking about the possibility of my child getting HPV infec-
tion when he/she grows up makes me feel” and is followed by the
endpoints (a) Anxious, (b) Fearful, and (c) Worried. The mean
scores of the items were analyzed for each participant.
Perceived severity of HPV was measured with three items;
a = (0.85)* on a 5-point response scale from 1 = Strongly
disagree to 5 = Strongly agree). This measure was adapted to
assess participants’ perception of the seriousness of their child
being infected with HPV or HPV-related disease. An example
of an item is “HPV is a serious infection for my child to
contract.” The scores of the three items were averaged and
analyzed for each participant.

Coping appraisal. Perceived self-efficacy to vaccinate a child
was assessed using a 1-item measure.> Participants were asked,
“If T wanted to, I could take my child for HPV vaccination in
the next 1 year.” Response options ranged from 1 = Definitely
yes to 5 = Definitely no. Responses were reversely coded and
averaged for each participant such that higher mean scores
represented higher perceived self-efficacy to vaccinate a child.

Perceived response efficacy of HPV vaccine was measured with
three items (a = 0.92)"° assessing the participants’ perception of
the HPV vaccine’s effectiveness. An example of an item is “I believe
HPV vaccination leads to reassurance about my child’s health.”
Responses ranged from 1 = Strongly agree to 5 = Strongly disagree.
Items were reversely coded for analysis, with higher scores repre-
senting higher perceived response efficacy.

Mediating variable

Attitude was measured with five items (a = 0.95)* assessing the
participants’ underlying belief about HPV vaccination on a 5-
point scale. Participants were presented with the statement:
“Vaccinating my child against HPV will be” (a) Extremely
bad to Extremely good (b) Extremely unnecessary to
Extremely necessary (c¢) Extremely immoral to Extremely
moral (d) Extremely risky to Extremely safe (e) Extremely
harmful to Extremely beneficial. Mean responses were summed
up to range from 1 to 5 for each participant.

Sociodemographic, socioeconomic, health-related and
religiosity-based covariates

Sociodemographic characteristics reported included parent’s
age (continuous variable), child’s age, parent’s sex (female,
male), sex of the (eldest eligible) child; race/ethnicity; and
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marital status (married, divorced, separated, widowed, or sin-
gle). Socioeconomic status (SES) characteristics reported were
household income (<$20,000, $20,000 — <$35,000, $35,000 — <
$50,000, $50,000 - <$75,000, and $75,000 or more); employ-
ment status, and education (less than high school, high school
graduate, some college, college graduate or more). Health-
related factors were measured using two items that measured
HPV-related family medical history and general vaccine
beliefs.” Specifically, participants were asked: 1) if they or
their family members have been diagnosed with HPV-related
infections like cervical cancer, penile cancer, genital warts, anal
cancer (Yes or No), and 2) if they had a personal belief against
vaccine in general (Yes or No). Religiosity-based characteristics
included religious affiliation (Catholic, Baptist, Pentecostal,
Protestant, Adventist, Jehovah’s Witness, Mormon) and orga-
nizational religiosity (2 items) through the frequency of online/
in-person attendance at religious services before and during
the covid-19 pandemic, non-organizational religiosity (1 item),
and intrinsic religiosity (3 items).”

Analytical strategy

We summarized participants’ characteristics by using descrip-
tive statistics to report means, standard deviations, frequencies,
and percentages. We conducted multivariate linear regression
models to examine associations between the independent
(threat appraisal and coping appraisal) and dependent (inten-
tion to vaccinate) variables. We included all predictor variables
and controlled for sociodemographic, socioeconomic, religios-
ity, and health-related covariates. Including all threat appraisal
and coping appraisal into the model concurrently allowed me
to identify each predictor’s independent association with the
outcome. The covariates’ inclusion explains what other factors
may jointly predict the association between threat appraisal
and coping appraisal and HPV vaccination as described in
the theoretical model. Finally, we assessed whether attitude
partially mediated the relationship between the significant
threat appraisal and coping appraisal variables from the multi-
variate analysis and HPV vaccination intention. We used
Preacher and Hayes” approach of calculating standard errors
and 95% confidence intervals to test the significance of the
mediation effect of threat and coping appraisal with vaccina-
tion intention through attitude.’®*” This method used 5,000
bootstrapped samples to estimate the bias-corrected confi-
dence interval. We confirmed our analysis using the traditional
mediation Sobel’s test (an independent test of the indirect
effects treated similarly as a z-test) to assess the full mediated
pathways.”®*

Results
Sample characteristics

Table 1 provides the sociodemographic, socioeconomic, and
psychosocial characteristics of our sample (N = 342). The
average parents’ age was 41.33 *+ 5.47 years, and the child’s
age was 14.08 + 2.04 years. Participants were mostly male
(54%). Most respondents reported having male children
(66%), being White (87%), married (89%), with a college
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Table 1. Frequency distribution of patients’ characteristics (n = 342)%.
Mean (SD)/ N (%)

Participants’ characteristics

Sociodemographic characteristics

Parent’s age 41.33 (5.47)
Child’s age 14.08 (2.04)
Parent’s Sex

Female 157 (46%)

Male 185 (54%)
Child’s Sex

Female 117 (34%)

Male 225 (66%)
Race®

White 298 (87%)

Nonwhite 44 (13%)
Marital status®

Not Married 38 (11%)

Married 304 (89%)
Denomination

Catholic 136 (40%)

Non-Catholic 206 (60%)

Socioeconomic status characteristics
Highest education®
Less than a college degree
College or more
Household income®
Less than $75,000
Over $75,000
Employment status®
Employed
Unemployed/retired/disabled/others
Health-related factors
Personal belief against vaccines in general
Yes/Not sure

86 (25%)
256 (75%)

105 (31%)
235 (69%)

285 (83%)
57 (17%)

121 (35%)

No 221 (64%)
History of HPV-related infections*

Yes 25 (7%)

No 317 (93%)

Religiosity domains

Organizational religiosity 3.09 (0.93)
Non-organizational religiosity 3.46 (1.35)
Intrinsic religiosity 4.25 (0.78)
Outcome variables
Intention to vaccinate against HPV 3.02(1.32)
Psychosocial factors
Perceived vulnerability to HPV 3.71(1.14)
Perceived severity of HPV 4.32 (0.82)
Perceived self-efficacy to vaccinate a child 3.98 (1.16)
Perceived response efficacy of HPV vaccine 3.6 (1.14)
Attitude 3.47 (1.09)

“Results from this group should be interpreted with caution due to the small n.

education or more (75%), employed (83%), and household
income over $75,000 (69%). Participants had a mean organiza-
tional religiosity of 3.09 + 0.93 (ranged from 1-5.5). The mean
scores for the threat appraisal predictors were 3.71 + 1.14 (ran-
ged from 1-5) for perceived vulnerability to HPV and
4.32 + 0.82 (ranged from 1-5) for the perceived severity of
HPV. For coping appraisal, there was 3.98 + 1.16 (ranged from
1-5) for perceived self-eficacy to vaccinate a child and
3.6 + 1.14 (ranged from 1-5) for perceived response efficacy
of HPV vaccine. The mean attitude was 3.47 = 1.09 (ranged
from 1-5). The mean intention to vaccinate a child against
HPV in the next year was 3.02 + 1.32 (ranged from 1-5).

Predictors (threat appraisal and coping appraisal) of HPV
vaccination intention among religious parents

Table 2 shows the associations between threat appraisal and
coping appraisal and vaccination intention where all predictor
variables and covariates were included perceived self-efficacy

Table 2. Multivariable linear regression models of threat appraisal and coping
appraisal on vaccination intentions.

Psychosocial predictors B (95% CI)? P-value
Threat appraisal predictors

Perceived vulnerability to HPV 0.1 (0.01-0.21) 0.06
Perceived severity of HPV —-0.01 (-0.13-0.14) 0.98
Coping appraisal predictors

Perceived self-efficacy to vaccinate a child 0.2 (0.11-0.29) <0.0001
Perceived response efficacy of HPV vaccine 0.65 (0.53-0.77) <0.0001

995% Cl = 95% confidence interval.

Table 3. Analysis of attitude as a mediator of threat appraisal, coping appraisal,
and vaccination intention.

Mediation effect (95% %
Coping appraisal predictors (@) Mediated
Perceived self-efficacy to vaccinate a 0.12 (0.06-0.19) 59%
child
Perceived response efficacy of HPV 0.39 (0.29-0.51) 61%
vaccine

995% bias-corrected confidence interval (95% Cl) with 5,000 bootstrap resamples.

(B = 0.2, 0.11-0.29, p = <0.0001) and perceived response
efficacy of HPV vaccine (f = 0.65, 0.53-0.77. p < .0001) were
positively associated with vaccination intention.

The mediating role of attitude

Standardized mediation tests using the Preachers and Hayes
methods (Table 3) show that attitudes mediated 59% of the
relationship between perceived self-efficacy to vaccinate a child
and HPV vaccination intention (Table 3). This association
yielded a mediation effect of 0.12, and 95% bias-corrected
confidence interval (95% CI) = 0.06-0.19. In our second med-
iation model, attitudes mediated 61% of the relationship
between perceived response efficacy of HPV vaccine and
HPYV vaccination intention with a significant partial mediation
effect of 0.39, 0.29-0.51.

Discussion

This study used a theory-driven analytic approach to quantify
the interdependent effects of threat appraisal and coping
appraisal of HPV vaccine intention. We specifically found
that attitude mediated the relationship coping appraisal- per-
ceived self-efficacy to vaccinate a child and perceived response
efficacy of HPV vaccine - had with HPV vaccination intention
among religious parents of unvaccinated adolescents.

Our conceptual model tests a potential mechanism for how
coping appraisal might be associated with vaccine intention
through attitude. In both mediating models, attitude mediated
more than half of the different coping appraisal predictors’
total effect on vaccine intention. Thus, this novel approach
clarifies the mediating role of attitude. Existing work has iden-
tified attitude as a proximal predictor of vaccination intention
but has not tested its role as a mediator between threat apprai-
sal and coping appraisal and vaccination intention.'*'”~** Qur
findings suggest that individuals with higher self-efficacy to
vaccinate their children and those who perceive the HPV
vaccine as effective may report higher vaccine intention



because of a more positive attitude. Programs/efforts that aim
to increase HPV vaccination among religious populations
should thus consider focusing directly on parental attitudes
toward the vaccine. This will attenuate any adverse effects of
coping appraisal on vaccination intention.

Furthermore, this study confirmed the direct and indirect
association of coping appraisal with HPV vaccination intention
but did not confirm the association of threat appraisal (oper-
ationalized as a perceived vulnerability of child to HPV and
perceived severity of HPV) with vaccination intention either
directly or indirectly. This is similar to past findings that tested
the independent and direct associations of psychosocial vari-
ables (threat appraisal, coping appraisal, and attitude) with
vaccination intention.'*'> Threat appraisal was not signifi-
cantly associated with vaccination intention once coping
appraisal was accounted for.">***! These findings suggest
that offering information on the threat appraisal of HPV
alone may not increase vaccination intention if it is not com-
bined with information on coping appraisal. Presenting par-
ents with information regarding their child’s vulnerability to
HPV without addressing their perceived self-efficacy to vacci-
nate their child may not change their vaccination decision.
This is especially possible in the context of parents who prac-
tice intrinsic religiosity who are more likely to neutralize
potential threats with their beliefs and their perceived closeness
to God.

Interventions should seek to increase vaccination intention
by targeting parents’ attitudes. For example, intervention mes-
sages can be designed to 1) alleviate the fears about the emo-
tional consequence of vaccination (such as the fear of needles
or long-term side effects.*” 2) boost parents’ perceived self-
efficacy to vaccinate a child by emphasizing that parents,
though close to God, should take the responsibility of protect-
ing their children from harm instead of shifting the responsi-
bility solely to an external divine being. Such interventions may
challenge the attitude that HPV vaccination is unnecessary
since protection comes from God. This viewpoint may increase
the perceived response efficacy of HPV vaccine among parents
who hold such religious beliefs. These findings, therefore, indi-
cate that interventions can be tailored toward effective psycho-
social predictors of HPV vaccination.

Furthermore, our sample is predominantly White and
Christians, suggesting an intersection between religion and
race. Previous studies have shown that this complex mix
could influence normative assumptions that may impact vac-
cination decisions.!>* Therefore, it is important to investigate
the unique social and emotional barriers that these embedded
sociodemographic constructs may introduce to HPV vaccina-
tion decisions.

Our study is not without its limitations. First, we acknowl-
edge that the mediating factor between the threat appraisal,
coping appraisal and vaccination intention may look different
across frameworks. Hence, more research is needed to explore
other frameworks, psychosocial variables, and how they indir-
ectly influence vaccination intention. Second, our study is a
cross-sectional design; hence, we could not establish a causal
ordering. Since predictors, outcomes, and mediators were
assessed concurrently, reverse causality cannot be ruled out
(i.e., attitude may influence a person’s coping appraisal). A
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more longitudinal approach is needed to confirm the cause-
and-effect likelihood of our conceptual model. Third, we could
not measure the actual HPV vaccination behavior as an out-
come. Since intention does not always translate to behavior
change, it is important to assess HPV vaccination behavior as
an outcome. Finally, our participants identified with the
Christian religion and mostly had a college degree. Hence our
findings may not be generalizable across all religions and across
individuals with lower education. Future studies should
explore the possible variations of our conceptual model across
religions.

Conclusion

We tested an integrated conceptual model on the mediating
role of attitude in the relationship between the psychosocial
predictors of HPV wvaccination and vaccination intention
among religious parents of unvaccinated adolescents. Our
findings show that coping appraisal- perceived self-efficacy to
vaccinate a child and the perceived response efficacy of the
HPV vaccine is higher among parents with high vaccine inten-
tion. These associations are mediated by attitude.
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