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positive attitudes and beliefs about HPV vaccination
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uman papillomavirus (HPV) is a

causative factor in six types of can-

cer: vaginal, vulvar, cervical, anal,

penile, and oropharyngeal. HPV

infection is common among men
and women (American Cancer Society [ACS], 2020).
Every year, about 14 million new cases are reported in
the United States, and more than 80% of people will
be affected by HPV infection in their lifetime (Centers
for Disease Control and Prevention [CDC], 2019).
The HPV vaccine has effectively prevented HPV-
related cancers and genital warts, with a reduction of
86% noted among teen girls and 71% among young
adult women, as well as a 40% reduction in cervical
precancer among women vaccinated against HPV
infection (CDC, 2019). The national completion
rate of the three-dose series of HPV vaccines has
remained low (51.1% in 2018 and 54.2% in 2019), de-
spite the effectiveness of HPV vaccines (Elam-Evans
et al., 2020). Other countries such as Australia have
a higher vaccination rate (79%) among girls (Hall et
al., 2019). The relatively low rate of vaccination in the
United States indicates a need to identify measures to
increase parental confidence and intent to vaccinate
their adolescent children.

Background

The cancer mortality rate is higher among Black
women than in other ethnic and racial groups in the
United States (ACS, 2019). Disparities in cervical
cancer incidence and mortality rate place Black women
in a high-risk population. Non-Hispanic Black women
have a 30% higher incidence of cervical cancer than
non-Hispanic White women, and the mortality rate
of cervical cancer is 80% higher among non-Hispanic
Black women than among White women (ACS, 2019).
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HPV vaccination is effective in the reduction of
precancers and cancers related to HPV. Cervical
precancers caused by HPV have decreased by 40%
among women who have received the HPV vaccine
(CDC, 2019). Despite the effectiveness of the HPV
vaccine and the burden of HPV-related cancers, the
HPV vaccination rate among Black women is lower
than among White women, with a vaccination rate of
45.2% for non-Hispanic Black women compared with
56.5% for non-Hispanic White women in 2018 (Office
of Minority Health, 2023).

Limited knowledge of HPV vaccination has been
identified as a barrier to HPV vaccination among Black
mothers (Cunningham-Erves et al., 2018). Participants
with greater knowledge of HPV are more likely to com-
plete the three-dose series of HPV vaccination (Nagpal
et al., 2016). A study by Bynum et al. (2011) found that
women who reported HPV vaccination uptake had
greater knowledge of the HPV vaccine.

Compared with studies addressing multiple races
and ethnicities (Cipriano et al., 2018; Dixon et al.,
2019), there have been fewer HPV vaccination studies
conducted explicitly for Black mothers (Cunningham-
Erves et al., 2018; Strohl et al., 2015). A gap in the
literature was identified regarding randomized con-
trolled trials. Only four randomized controlled trials
were found in a comprehensive literature review on
Black mothers’ perceptions of their daughters’” HPV
vaccination (DiClemente et al., 2015; Dixon et al.,
2019; Joseph et al., 2016; Underwood et al., 2016).

Objectives

The aim of the current study was to explore the
effect of an intervention to enhance HPV vacci-
nation confidence, attitudes, and beliefs among
non-Hispanic Black mothers. There is limited knowl-
edge of the HPV vaccine, low HPV vaccination
confidence, and distrust of healthcare professionals
among non-Hispanic Black mothers (Bryer, 2014;
Dixon et al., 2019; Hamlish et al., 2012). There are not
enough quantitative and randomized trials targeting
non-Hispanic Black mothers and HPV vaccination
of their preteen and teenaged children. Thus, there
was a need for randomized controlled trials designed
explicitly for non-Hispanic Black mothers to improve
knowledge of HPV and increase vaccination confi-
dence. The authors hypothesized that an education
intervention program that highlights the benefits of
HPV vaccination as a method of cancer prevention
and addresses barriers related to HPV vaccination
could improve parental vaccination confidence, atti-
tudes, and beliefs among this high-risk population.
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Theoretical and Conceptual Framework

The study was designed using the Health Belief Model
(HBM) conceptual framework, derived from the psy-
chological and behavioral theory based on the work of
Rosenstock et al. (1988). The model asserts that when
a person believes they are susceptible to a disease that
has severe outcomes, the individual will more likely
conclude that the benefits of preventing the health
problem outweigh the barriers associated with behav-
ior change (Rosenstock et al., 1988). The model was
proposed to guide parental perceptions of vaccination
and identify primary preventive behavior related to
disease prevention and screening.

The use of HBM as a framework for cancer pre-
vention is significant in identifying individuals’
motivations and beliefs related to participation in
cancer prevention initiatives such as HPV vaccina-
tion for preteens and teens. The clinical benefits of
vaccinating boys and girls against HPV are significant
and include reductions in the risk of cervical, vaginal,
oropharyngeal, penile, and other HPV-related cancers
(Cassidy et al., 2014). The HBM has six constructs
that were used to guide the research study, which are
as follows: (a) perceived susceptibility, (b) perceived
severity, (¢) perceived benefits, (d) perceived barri-
ers, (e) cues to action, and (f) self-efficacy.

In the context of HPV vaccination, perceived
susceptibility relates to the perception of the possi-
bility of being infected by the HPV virus. Perceived
severity relates to the perception of how bad a con-
dition like cancer will be without HPV vaccination.
Perceived benefit is the belief in the vaccine’s efficacy
in reducing cancer risk. Perceived barriers are obsta-
cles to HPV vaccination, which include cost, access,
transportation, and side effects. Cues to action are
prompts that trigger an action, such as strategies to
activate vaccination readiness. Self-efficacy is the
confidence in one’s ability to perform an action such
as having one’s children vaccinated against HPV. The
HBM is suitable for this study because it provides a
framework for guiding parental perceptions regarding
the vaccination of children.

Literature Review

A comprehensive literature review was performed
to examine factors related to maternal perception of
HPV vaccination among Black women. The review was
conducted by searching literature in the PubMed®,
CINAHL®, ScienceDirect, Ovid MEDLINE®, and
ProQuest databases. The search was limited to studies
conducted in the United States and published since
the inception of the HPV vaccine in 2006. The factors
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identified in the review that affected Black mothers’
decisions regarding their children’s HPV vaccination
were summarized in five groups: approval and disap-
proval of HPV vaccination from doctors, family, and
friends; knowledge of HPV and HPV vaccination;
attitudes and beliefs regarding HPV vaccination; the
benefits of the HPV vaccine; and challenges and barri-
ers to HPV vaccination.

Approval and Disapproval of HPV Vaccination

From Doctors, Family, and Friends

Most Black mothers trusted their physicians to start
the discussion of HPV immunization of their chil-
dren (Hamlish et al., 2012). A study by Thompson et
al. (2011) showed that adolescent vaccination status
significantly depends on the provider’s recommen-
dation of a vaccine (p < 0.001). In one study, most
mothers indicated that provider recommendation
influenced their decision to vaccinate their daugh-
ters against HPV (Thompson et al., 2012). A study
by Joseph et al. (2016) found that most participants
would accept HPV vaccination if recommended by
their provider. Provider approval of HPV vaccination
is independently associated with vaccination against
HPV infection (Gottlieb et al., 2009).

Suggestions and recommendations from family
members, friends, and physicians predict mothers’
HPVvaccination intentions (p = 0.001) (Cunningham-
Erves et al., 2018). Most mothers trusted suggestions
from family and friends regarding HPV vaccination.
Mothers with high exposure to individuals with
anti-HPV vaccine perspectives and low exposure
to pro-HPV vaccine individuals have a higher HPV
vaccine refusal rate (Fu et al., 2019). Griffioen et al.
(2012) found that mothers’ HPV vaccination uptake
was associated with communications between family,
friends, and clinicians, as well as media reports.

Knowledge of HPV and HPV Vaccination

A study by Cipriano et al. (2018) found a positive rela-
tionship between knowledge of HPV and maternal
attitudes to vaccination. HPV vaccination education
predicts vaccine uptake. Children of mothers who have
received HPV vaccine education are three times more
likely to receive a dose of the HPV vaccine (p = 0.003)
(Dixon et al., 2019). A study by Gottlieb et al. (2009)
indicated knowledge deficit and lack of HPV vaccine
information as factors affecting the initiation of HPV
vaccination. Most mothers who reported increased
HPV vaccine uptake showed higher knowledge of the
HPV vaccine (Bynum et al., 2011). Children of mothers
with a better understanding of HPV vaccination are

WWW.ONS.ORG/ONF

more likely to complete the three doses of the HPV
vaccine than those with moderate to low knowledge
(Nagpal et al., 2016). Watkins et al. (2015) found that
women who have a history of cancer, are less spiritual,
and have higher education, as well as younger people,
had better knowledge of HPV vaccination.

Attitudes and Beliefs

A study by Galbraith-Gyan et al. (2019b) found that
participants with positive attitudes regarding HPV vac-
cination better understand the benefits of cancer and
infectious disease prevention. A study by DiClemente
et al. (2015) reported that children received the HPV
vaccine if their mothers thought they were at risk of
HPV infection and cervical cancer. Experiences and
beliefs affect mothers’ decisions to vaccinate their
daughters against HPV (Griffioen et al., 2012). A study
by Bryer (2014) reported a relationship between vac-
cine beliefs and attitudes. Attitudes influence vaccine
intention. A study by Galbraith-Gyan et al. (2019b)
identified the following reasons for mothers’ negative
attitudes toward the HPV vaccine: The vaccine was
not one-size-fits-all, their daughters were too young
to receive the vaccine, and the vaccine was new. The
significant predictor of maternal HPV vaccination
intention was the belief about susceptibility to an HPV
infection (p = 0.044) (Cunningham-Erves et al., 2018).

Perceived Benefits of HPV Vaccination

Mothers need to understand the benefits of HPV
vaccination to decide for or against vaccinating their
daughters. A study by Read et al. (2010) showed that
mothers’ and daughters’ acceptance of HPV vaccina-
tion is significantly related to their understanding of
the HPV vaccine as a cancer prevention vaccine (p <
0.001). Recognition of the HPV vaccine as a cancer
prevention vaccine has been identified as a predictor
of mothers’ decisions to vaccinate their daughters
(Perkins et al., 2010). In a study to determine HPV
vaccine beliefs of Black mothers and daughters,
Galbraith-Gyan et al. (2019a) found that mothers and
daughters tended to believe in the benefits of the HPV
vaccine against cervical cancer and genital warts. Nan
et al. (2016) found that most mothers believed the
long-term benefits of HPV vaccination outweighed
the current cost of vaccination (Nan et al., 2016).

Challenges and Barriers to HPV Vaccination

A study by Galbraith-Gyan et al. (20192) showed that
the vaccine’s unknown side effects and safety, as well
as policies and politics, are barriers to HPV vaccina-
tion among mothers and daughters. Thompson et al.
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(2012) identified the following factors affecting Black
mothers’ HPV vaccination uptake: vaccine cost, atti-
tudes regarding the vaccine, fear of sexual activity at
an early age, and lack of insurance. Black individuals
are less likely to start HPV vaccination than White
individuals (p < 0.001) (Gelman et al., 2013), indicat-
ing racial and ethnic disparities in HPV vaccination.

Summary of Findings

Understanding factors associated with Black moth-
ers’ decision to vaccinate their children is vital. This
knowledge would enable providers and healthcare
professionals to develop strategies to increase HPV
vaccination uptake among this high-risk population.

Methods

Study Design

The current study was a randomized controlled trial
with a two-group design consisting of HPV vacci-
nation education for the experimental group and
healthy nutrition education for the control group.
The HPV vaccination and healthy nutrition educa-
tion programs were conducted during two one-hour
sessions that occurred one week apart. The inter-
vention’s effectiveness was assessed immediately
following the second intervention and four weeks
post-second intervention. Participants were ran-
domized into the experimental group and control
group. Data were collected via the Zoom online vid-
eoconferencing platform using a survey link from
PsychData. The virtual education sessions were
presented via Zoom, and a meeting link with a pass-
word was sent to the participants’ emails. The main
research variables were the HPV vaccination edu-
cation intervention (independent variable) and the
Vaccination Confidence Scale (VCS) and Carolina
HPV Immunization Attitudes and Beliefs Scale
(CHIAS) scores (dependent variables).

Setting

Because of the COVID-19 pandemic, the study set-
ting was virtual, and the authors used the Zoom
videoconferencing platform for the intervention and
data collection. The online environment eliminated
on-site social gatherings as a precaution against
COVID-19 and broadened the research study’s scope
by providing the opportunity to reach more partici-
pants virtually.

Protection of Human Subjects
Permission to conduct the study was obtained from
the institutional review board at Texas Woman’s

426 ONCOLOGY NURSING FORUM JULY 2023, VOL. 50, NO. 4

University in Houston. Participants were screened
using the eligibility criteria form. The institutional
review board reviewed, approved, and stamped the
study’s informed consent. Consent forms were sent
to eligible participants via email, which they signed
and returned through DocuSign using an electronic
signature. DocuSign features prompted participants
to complete the electronic consent form; apply elec-
tronic signatures, initials, and dates; and then click
the send button to return the document. The partici-
pants did not need to print or download a copy of the
consent form.

The study’s consent form had a detailed expla-
nation of the research process, such as the study’s
length, the research study’s onset, the expected end
of the study, the number of education sessions, and
the number of times the survey would be given.
Participants were informed of their right to stop par-
ticipating at any time during the study. Participants’
privacy was maintained: No identifying informa-
tion was collected in the survey, and the researcher
coded the survey forms before the data collection.
Participants were informed of the study’s potential
risks, and steps to minimize the risks were explained.
Explicit instructions were given to participants on
how to contact the researchers. A researcher’s email
address and telephone number were available to the
participants. Alternate contact information for the
study chairs was available to the participants if they
could not reach the researcher at any time. Any con-
cerns about participants’ rights would be forwarded
to the Texas Woman’s University’s Office of Research
and Sponsored Programs.

Sample

The power analysis was calculated using repeated
measures analysis of variance (ANOVA) at two time
points. The number of participants required for the
study was determined using an effect size of 0.25 (f)
in repeated measures ANOVA (two groups at two
time points). An 80% power with an alpha of 0.05
yields a total sample size of 46 mothers (23 in each
group). A sample of 54 participants was recruited at
the study’s beginning considering a 15% attrition rate.
The current effect size was used because there were
no relevant earlier findings on the topic. Therefore,
the researchers used conventions based on expecta-
tions of a small to moderate effect. A literature search
performed by the researchers, with the assistance of
librarians from Texas Woman’s University, did not
yield any randomized controlled trial with mean and
SD data on the topic needed to calculate the effect

WWW.ONS.ORG/ONF



Downloaded on 06-01-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

size. Criteria for eligibility were as follows: (a) non-
Hispanic Black mothers of children aged 9-17 years
who had not been vaccinated against HPV, (b) aged 18
years or older, (c) able to speak and write English, and
(d) residing in the United States.

Recruitment

Eligible participants were recruited through social
media (Twitter, Facebook, and LinkedIn) by net-
working with professional organizations, community
centers, health clinics, and churches with predomi-
nantly non-Hispanic Black individuals in the United
States. Some participants were recruited through
snowball sampling strategies. Study flyers were posted
online after Texas Woman’s University Institutional
Review Board approval. The flyer provided the
researcher’s email address and telephone number
for interested individuals to respond to the call for
study participants. About 250 participants who were
interested in the study responded via email and were
screened for eligibility using a screening question-
naire. Participants who did not meet the inclusion
criteria were excluded (n = 140). Participants who met
the inclusion criteria (N = 110) and signed the elec-
tronic consent using DocuSign electronic signature
were randomly assigned to the experimental group
(n = 55) and control group (n = 55) using GraphPad
QuickCalcs.

The principal researcher conducted the random
assignment in batches of 20-40 participants to the
experimental group (10-20) and the control group
(10-20) based on the number of participants recruited
within the past four weeks. The software randomly
chose a group for each participant. For example, when
the researchers assigned 20 participants, the software
would show the participant number and the group to
which each participant was randomly assigned, with
10 participants in each group. A participant would
be randomly assigned to either group A (experimen-
tal) or group B (control). The researchers continued
the process until all the participants were randomly
assigned. Of the 110 eligible participants, 37 declined
to participate after signing the consent form because
of a lack of sufficient time to attend the two interven-
tions and two data collection sessions. Participants
who dropped off after the first intervention reported
not having enough time as a reason for withdrawing.
A total of 66 participants completed the study: 38 in
the experimental group and 28 in the control group.
Data from 3 participants were excluded from analysis
because of duplication of data (completed the data
collection twice). Data analysis was completed for
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63 participants. The randomization flow diagram is
shown in Figure 1. A $25 electronic gift card was sent
to participants who completed the study.

Experimental Group Intervention

The experimental group was assigned to two one-
hour virtual education sessions on the importance
of HPV vaccination, occurring one week apart, via
the Zoom videoconferencing platform and using
Microsoft PowerPoint presentation software. A Zoom
education session schedule was sent via email to
participants, with two Zoom presentation options
available twice a week (Tuesdays and Fridays) at 11:30

FIGURE 1. Randomization Flow Diagram
for Study Sample

Assessed for eligibility Did not meet inclusion
(n=250) criteria (n = 140)

Met eligibility criteria, consented, and were randomized
to experimental and control groups (n = 110)

Experimental group Control group
(n=155) (n=55)

Declined or withdrew,

with reasons (N =17)

m Declined to partic-
ipate because of a
lack of time to attend

Declined or withdrew,

with reasons (N = 27)

m Declined to partic-
ipate because of a
lack of time to attend

2 interventions and 2
data collection series
(n=14)

m Withdrew after the
first intervention;
stated no time, too
busy (n = 3)

Completed the entire
study (n = 38)

Excluded from analysis

because of duplication of

data(n=1)

Underwent data analysis

(N=37)

2 interventions and 2
data collection series
(n=23)

m Withdrew after the
first intervention;
stated no time, too
busy (n=4)

Completed the entire
study (n=28)

Excluded from analysis
because of duplication of
data(n=2)

Underwent data analysis
(N=26)
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am and at 5:30 pm for the intervention and data col-
lection sessions. A Saturday option was added at 9:30
am, resulting in a total of five sessions per week, to
accommodate participants’ varied work schedules.

The study’s total time commitment was about
three hours, including surveys, consent, and instruc-
tions. Verbal and written instructions explained the
intervention and data collection process. Reminder
emails and text messages were sent to participants
two days before and two hours before the presenta-
tion and data collection.

Zoom security features were enabled to prevent
disruptions by unwanted intruders and improve par-
ticipants’ confidentiality. The meeting link was sent
to participants with a password to enter the meet-
ing, and they were placed in the waiting room for the
researcher to let them into the class. Participants were
advised to turn on their webcams. Before the presenta-
tion, clear instructions were provided to participants,
and each session of the Zoom class accommodated
5-15 participants.

The primary researcher developed the presen-
tation using HPV and HPV vaccination information
from the CDC (2019) website. The PowerPoint pre-
sentation was presented to participants by the
primary researcher. The content for the week 1 pre-
sentation included the benefits of HPV vaccination,
the definition of HPV infection and how it spreads,
information on the types of cancer caused by HPV

infection, and the mortality rate of cervical cancer
among Black women. The presentation included three
short YouTube videos: one video of a Black woman
advocating for HPV vaccination (one minute) and
two videos of Black women who were cervical cancer
survivors stating the importance of HPV vaccination
(one minute and three minutes, respectively). The
researcher opened and played the videos for partici-
pants after the PowerPoint presentation. Participants
were encouraged to ask questions, and the researcher
engaged them in discussions after the presentations
and videos. Some mothers stated they had not vac-
cinated their children because their pediatrician did
not explain the importance of the vaccine in the detail
given in the presentation.

The researcher developed and presented the
content of the week 2 presentation, which included
barriers to HPV vaccination (cost, access, and side
effects of the vaccine). One YouTube video used in
the week 2 presentation had a Black female pediatri-
cian discussing the importance of HPV vaccination
(30 seconds). The researcher opened and played the
video for participants after the PowerPoint presenta-
tion. Participants were allowed to ask questions and
engage in discussion after the presentation and after
watching the linked video. The Zoom presentation
was interactive, and some mothers stated that they
had made an appointment to vaccinate their children
after the first week’s presentation. The focus of the

FIGURE 2. Experimental Group HPV Education Intervention

Week 1: Benefits of HPV Vaccines (1 hour)
m Why consider HPV vaccination?
m What are the literature findings?
o Black women have the highest death rate from
cervical cancer.
m Definition of HPV infection
m Benefits of the vaccine, with a focus on cancer
prevention
o The vaccine prevents HPV disease and the spread of
disease to others.
m Safety and effectiveness of the vaccine
m Ashortvideo of a non-Hispanic Black woman advocat-
ing for HPV vaccination
m Ashortvideo of a patient diagnosed with HPV-related
cervical cancer; permission was obtained.
m Ashortvideo of a patient diagnosed with HPV-related
cervical cancer; permission was obtained.
m Discussions, questions, and answers

HPV—human papillomavirus
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Week 2: Barriers to HPV Vaccination (1 hour)
m Definitions of HPV vaccine
m Low vaccination rate and limited number of doses
m Importance of dose completion
m Access to vaccination sites
m Side effects of vaccination
m HPVvaccination cost
o Free vaccine for uninsured and Medicaid-eligible chil-
dren through Vaccines for Children program; available
from most pediatric clinics and county health clinics
m Trustin providers (cues to action)
o Provider recommendation of HPV vaccination
o Relationship with the pediatrician
o Parents should discuss their children’s HPV vaccina-
tion with their pediatrician.
o Shortvideo of a physician recommending HPV
vaccination
m Discussions, questions, and answers
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entire HPV vaccination education content was on
cancer prevention, the benefits of HPV vaccination,
barriers to HPV vaccination, and recommendations
for the HPV vaccine. An attendance roster was kept,
and participants who missed a scheduled intervention
or data collection were rescheduled. The experimen-
tal group’s intervention is described in Figure 2, and
the video resources used in the intervention are pro-
vided in Figure 3.

Control Group Intervention

Control group participants were assigned to two vir-
tual one-hour education sessions on healthy nutrition,
occurring one week apart, via the Zoom videoconfer-
encing platform and using PowerPoint presentation
software. An education session schedule was emailed
to participants, with two Zoom presentation options
available twice a week (Mondays and Thursdays) at
11:30 am and at 5:30 pm for intervention and data
collection. A Saturday option was added at 5:30 pm,
resulting in a total of five sessions per week, to accom-
modate participants’ varied work schedules.

The Zoom meeting link was sent to participants
with a password to enter the meeting room. Each
session of the Zoom class accommodated 5-15 partic-
ipants, and reminder emails and text messages were
sent to participants two days and two hours before
the presentation and data collection.

The educational content for the healthy nutri-
tion sessions included five modules from the Gaples
Institute, for which permission had been obtained
from Stephen Devries, MD. Three modules that cov-
ered the power of healthy nutrition, dietary fat, and
carbohydrates were used during week 1. Two modules
that covered protein, calcium, sodium, and simple
strategies for healthy eating were used during week
2. The primary researcher opened and presented the
modules during Zoom sessions for the participants.
After viewing the modules, the participants were
allowed to ask questions and engage in discussion,
and the educational activity was interactive.

At the end of the study, participants interested
in HPV vaccination education were instructed to
sign up for an optional abbreviated HPV vaccination
education session via Zoom. Of the 10 interested
participants, only 4 women participated in the abbre-
viated HPV education session. Most mothers cited
limited time as a reason for not participating in the
abbreviated HPV education session. The primary
researcher developed and presented the abbreviated
HPV vaccination presentation content. The video
links from YouTube were opened by the researcher via
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FIGURE 3. HPV Education Intervention
Video Resources

American Cancer Society
HPV Survivor—Tamika Felder
= www.youtube.com/watch?v=lcoUUnOyEgU

Centers for Disease Control and Prevention
Pediatrician/Mom: HPV Vaccine Is Cancer Prevention
m www.youtube.com/watch?v=Y2SBOyr1fhY

Cervivor TV
Black Women Have More Trouble Clearing HPV
= www.youtube.com/watch?v=UXFoc4wKECs

MD Anderson Cancer Center

Cervical Cancer Patient Wishes the HPV Vaccine Had
Been Available to Her

= www.youtube.com/watch?v=0zACE58qTFw

HPV—human papillomavirus

the videoconferencing platform for the participants
to watch. The educational activity was interactive,
with questions and discussion.

Data Collection

Experimental and control group data were collected
immediately after and four weeks after the second
intervention using an online survey link through
PsychData. The demographic survey data for the
experimental and control groups were collected after
the first intervention via Zoom. The first data collec-
tion was conducted via Zoom immediately after the
second intervention, and participants signed up for
the second data collection. The participant identifica-
tion number was sent as a private chat message during
Zoom sessions. The second set of data was collected
via Zoom four weeks after the second intervention. A
data collection survey link and the participant iden-
tification number were sent via email to participants
who could not attend the second data collection
Zoom session. The surveys took about 15 minutes, and
the researcher was available during the Zoom sessions
to provide instructions and answer questions during
data collection. Reminder emails and text messages
were sent to participants two days and two hours
before the second data collection.

Measures

Study outcomes were measured using the VCS and
the CHIAS. These two measurement scales captured
general vaccination confidence and HPV vaccina-
tion attitudes and beliefs among non-Hispanic Black

JULY 2023, VOL. 50, NO. 4 ONCOLOGY NURSING FORUM 429



Downloaded on 06-01-2024. Single-user license only. Copyright 2024 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org. ONS reserves all rights.

mothers. The study measurement occurred in two
layers; the first layer examined overall parental vac-
cination confidence using VCS factors (benefit,
harm, and trust) (Gilkey et al., 2014). The second
layer explored HPV-specific parental confidence and
attitudes using the CHIAS factors (harm, barrier,
effectiveness, and uncertainty) (McRee et al., 2010).

The VCS, developed by Gilkey et al. (2014), has
three factors: benefit, which has four response items;
harm, which has two items; and trust, which has two
items, with a total possible score of eight points.
Each item on the eight-item survey about vaccination
confidence and belief has a response scale ranging
from o (strongly disagree) to 10 (strongly agree).
A response of 7 or greater indicates that a parent is
more likely to agree with an item, and a response of 6
or less indicates that the parent is more likely to dis-
agree. Negatively worded items were reverse coded.
Previous research has supported the link between
the VCS one-factor scale, known as general confi-
dence, and positive parental attitudes to vaccination
(a0 = 0.77) (Gilkey et al., 2014). The one-factor scale’s
construct validity for a confirmatory factor analysis
showed high overall confidence (X = 8.15, standard
error = 0.02). Other studies have supported the
validity of the VCS. In a study by Torun and Ertugrul
(2022), the VCS score (total score, benefit score,
harm score, and trust score) of parents who stated
that the vaccine was necessary significantly higher
than the score of parents who thought the vaccine
was unnecessary (p < 0.0001, p < 0.001, p = 0.002,
and p < 0.001, respectively).

The CHIAS tool, developed by McRee et al. (2010),
examines the extent to which attitudes and beliefs
are associated with parents’ intention to vaccinate
their adolescent child against HPV. It was believed
to be the first scale measuring parental attitudes and
beliefs regarding HPV vaccination. The 16 items in
the HPV vaccine attitudes survey were formed using
the four factors of the CHIAS. The measurement
tool has a four-point response scale that ranges from

1 (strongly disagree) to 4 (strongly agree), with a
response of “do not know” recorded as the variable’s
mean. For each item, higher scores indicate stronger
agreement with the statement. Items with barrier
questions are rescaled so that the higher values
indicate a more significant barrier. Items with neg-
ative correlations were reverse coded. In a previous
research study, the internal consistency of all four
factors was acceptable, with Cronbach’s alphas as fol-
lows: perceived vaccination harms, o = 0.69; perceived
barrier, & = 0.69; perceived vaccination effective-
ness, oo = 0.61; and uncertainty about the vaccine,
o = 0.66. Other research studies show that a decrease
in parents’ uncertainties was a significant predictor
of vaccine receipt (VanWormer et al., 2017). Each
one-point reduction in the uncertainty score is
associated with a 4.9-fold increase in likelihood of
receiving the next vaccine dose (VanWormer et al.,
2017). The CHIAS is a valid instrument for identify-
ing the factors associated with HPV vaccine uptake
and parental vaccination intention (Gowda et al.,
2012).

The internal consistency and reliability of the
study variables were o = 0.87 for the VCS and o = 0.86
for the CHIAS (see Table 1). These constructs from
the VCS and the CHIAS formed the intervention’s
education content to increase the non-Hispanic Black
mothers’ confidence and attitudes in securing their
children’s HPV vaccination.

Data Analysis

Study data were analyzed using IBM SPSS Statistics,
version 25.0. A descriptive statistic was conducted to
communicate the sample’s demographic character-
istics. Descriptive statistics for categorical variables
were performed using frequencies to identify the
number of people who gave each response (e.g., the
number of males and females, sex, marital status).
The level of the two measurements for the depen-
dent variables VCS and CHIAS was the ordinal scale
because the responses were measured on scales of

TABLE 1. Internal Consistency and Reliability of Measures

Variable Number of Items Reliability Scale

Carolina Human Papil- 16
lomavirus Immunization
Attitudes and Beliefs Scale

Vaccination Confidence 8
Scale

0.86 Scale of 1-4, with 1 meaning “strongly dis-
agree” and 4 meaning “strongly agree”

0.87 Scale of 0-10, with 0 meaning “strongly
disagree” and 10 meaning “strongly agree”
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TABLE 2. Demographic Characteristics
of Participants (N = 70)

TABLE 2. Demographic Characteristics
of Participants (Continued)

Child’s Characteristic

Child’s age (years)

9-12

13-17

Child’s gender

Female

Male

Child’s vaccination history up to date
Yes

No

Vaccines for Children eligibility
Yes

No

Mother’s Characteristic

Awareness of HPV vaccine

Yes
No

Education level

Less than high school
High school diploma
College degree

Other

Health insurance status

Insured
Uninsured

Household income ($)

Less than 30,000
30,000-39,000
40,000-59,000
60,000-80,000
More than 80,000
Not reported

Marital status

Married or living with a partner
Single or divorced

Race/ethnicity

African American

African woman residing in the United
States

Caribbean
Haitian
Other

Continued in the next column

WWW.ONS.ORG/ONF

45
25

56
14

58
12

54
16

65

13
47

54
16

15

12
11
26

59
11

47
22

1

Mother’s Characteristic n

Religious or spiritual

Yes 66
No 4
U.S. state of residence

California 6
Georgia 7
lllinois 1
Indiana 1
Minnesota 1
Mississippi 1
New York 7
Texas 38
Virginia 8

HPV—human papillomavirus

o-10 and 1—4, respectively. A two-way between-groups
ANOVA was used to compare the VCS and CHIAS
scores for the control and experimental groups using
repeated measures.

Results

Of the 73 mothers who started the intervention and
data collection, 7 withdrew because of a lack of time.
A total of 66 mothers completed the study. The attri-
tion analysis was conducted only for loss during the
intervention and data collection (n = 7). Demographic
data collection was completed for 70 participants.
The demographic characteristics showed that of the
70 participants, 45 had children aged 9-12 years and
25 had children aged 13-17 years. Overall, 56 of the
children were female and 14 were male. Most partici-
pants identified themselves as African American (n =
47) and African women residing in the United States
(n = 22). The remaining individual identified herself
as “other” but did not specify. No participants in the
study self-identified as Caribbean or Haitian. More
than half of the mothers resided in Texas (n = 38),
followed by Virginia (n = 8), Georgia (n =7), and New
York (n = 7). More than half of the participants had
a college degree (n = 47), and 13 had a high school
diploma. The annual income of participants was
as follows: more than $80,000 (n = 26), $60,000-
$80,000 (n = 11), and $40,000-$59,000 (n = 12).
Most participants were married or living with a part-
ner (n = 59), 54 were insured, 58 were up to date with
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their children’s vaccination history, 65 were aware of
the HPV vaccine, and 66 were religious or spiritual.
The demographic characteristics of participants are
described in Table 2.

Repeated Measures ANOVA

An analysis compared the HPV vaccination con-
fidence, attitude, and belief scores from the
experimental and control groups immediately after
the intervention and four weeks postintervention.
The effect of HPV vaccination education on Black
mothers’ confidence, attitudes, and beliefs was exam-
ined over time and between groups using the CHIAS
and VCS scores. Results indicated that non-Hispanic
Black women who received HPV vaccination educa-
tion reported higher attitudes and beliefs scores in
HPV vaccination than the control group. There was
a statistically significant interaction between the
experimental and control groups (p = 0.002). The
post hoc analysis revealed a statistically significant
difference in the attitudes and beliefs scores between
the experimental and control groups immediately
postintervention (p = 0.001) and four weeks postin-
tervention (p = 0.024). Post hoc analysis showed that
the experimental group’s attitudes and beliefs score
was 0.438 greater than the control group’s score
immediately postintervention and 0.345 greater than
the control group’s score at four weeks postinterven-
tion. Participants’ mean attitudes and beliefs scores
immediately postintervention were higher for the
experimental group (X = 3.4, SD = 0.44) than for the
control group (X = 2.96, SD = 0.57). The mean score
at four weeks postintervention was higher for the

experimental group (X = 3.35, SD = 0.49) than for the
control group (X = 3.01, SD = 0.68) (see Table 3).

The experimental group reported a higher atti-
tudes and beliefs score regarding HPV vaccination
than the control group immediately postinterven-
tion and four weeks postintervention. Participants
in the experimental group had higher vaccination
confidence than participants in the control group.
There was a statistically significant difference in vac-
cination confidence scores between the experimental
group and control group (p = 0.049). The post hoc
analysis indicated a statistically significant differ-
ence in the experimental and control groups at four
weeks postintervention (p = 0.041) but not immedi-
ately postintervention (p = 0.14). The experimental
group reported a higher VCS score than the control
group, and the difference was greater at four weeks
postintervention than immediately postintervention.
The mean VCS score for the experimental group (X =
9.427) was 0.837 greater than for the control group
(X = 8.59) at four weeks postintervention, indicat-
ing that participants in the experimental group had
greater HPV vaccination confidence four weeks
postintervention.

Discussion

The current study determined the effectiveness of an
HPV vaccination education intervention in increas-
ing vaccination confidence, attitudes, and beliefs
of non-Hispanic Black mothers with children aged
9-17 years who had not received HPV vaccination.
The authors found higher vaccination confidence,
more positive attitudes, and greater belief in HPV

TABLE 3. Means and SDs of CHIAS and VCS Scores

Experimental Control Total
(N=37) (N=25) (N=63)

Scale X SD X SD X SD p
CHIAS
Immediately post-second intervention 3.4 0.44 2.96 0.57 3.22 0.54  0.001
4 weeks post-second intervention 3.35 0.49 3.01 0.68 3.21 0.6 0.024
VCS
Immediately post-second intervention 9.51 1.41 8.93 1.65 9.27 1.53 0.14
4 weeks post-second intervention 9.43 1.42 9.59 1.76 9.08 1.61 0.041

CHIAS—Carolina Human Papillomavirus Immunization Attitudes and Beliefs Scale; VCS—Vaccination Confidence

Scale

Note. Each item on the CHIAS is scored from 1 (strongly disagree) to 4 (strongly agree). Each item on the VCS is scored

from O (strongly disagree) to 10 (strongly agree).
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vaccination among participants who had been ran-
domized to the group that received education about
the importance of HPV vaccination. Attitudes and
beliefs scores remained high immediately postin-
tervention and at four weeks postintervention, and
high vaccination confidence was noted at four weeks
postintervention. Results indicate that participants
in the experimental group gained HPV vaccination
confidence over time after receiving HPV vaccination
education. The participants needed time to process
the information presented during the intervention
before developing a positive belief regarding HPV
vaccination.

The findings from the study indicate the effective-
ness of the HPV vaccination education intervention.
The HPV vaccination education content focused on
how well the vaccine works, the safety of the vaccine,
and the benefits of the vaccine. The results of the
current study are consistent with the results of other
studies that indicated a positive relationship between
parental attitudes and knowledge of HPV. Cipriano et
al. (2018) found that parental attitude modules and an
HPV knowledge pretest showed a moderate positive
correlation (rs = 0.552, p < 0.001), and the post-test
knowledge score was greater than the pretest knowl-
edge score (t = -10.585, p < 0.001). Findings of higher
vaccination confidence and more positive attitudes
and beliefs regarding HPV vaccination in the current
study support findings in a study by Bryer (2014) that
examined determinants of Black mothers’ accep-
tance of HPV vaccination for their daughters. Bryer
(2014) found that Black mothers’ attitudes toward
HPV vaccination were significantly related to vaccine
intention and that vaccine intention correlated with
vaccine uptake (r = 0.865, p < 0.001).

Although the current study did not last long
enough to measure vaccine uptake, other studies
support that participants who received an education
intervention are three times more likely to receive
a dose of the HPV vaccine (p = 0.003) (Dixon et al.,
2019). Mothers with a better understanding of the
HPV vaccine are more likely to complete the three
doses of the HPV vaccine than those with moderate
to low knowledge (Nagpal et al., 2016). An HPV vac-
cination education intervention that results in higher
vaccination confidence and more positive attitudes
and beliefs may increase HPV vaccine uptake.

The results of the current study were based on
the effectiveness of the education intervention that
focused on the benefits of HPV vaccination as cancer
prevention, the barriers to HPV vaccination (such
as side effects), and the cost of vaccination. The
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KNOWLEDGE TRANSLATION

m Non-Hispanic Black women are more likely to accept a human
papillomavirus (HPV) vaccination education intervention if the
focus is on cancer prevention.

m HPV vaccination education among non-Hispanic Black mothers
can improve vaccination confidence, attitudes, and beliefs.

m Nurses should embrace randomized controlled trial studies to
increase HPV vaccination confidence among the non-Hispanic
Black population.

education intervention emphasized the benefits of
the HPV vaccine for cancer prevention. Other studies,
such as that by Galbraith-Gyan et al. (2019b), showed
a positive attitude toward HPV vaccination among
Black mothers with regard to the vaccine’s benefit in
preventing cancer and infectious diseases.

The intervention and findings of the current study
align with the HBM conceptual framework, with its
six constructs of perceived susceptibility, perceived
severity, perceived benefits, perceived barriers, cues
to action, and self-efficacy. If mothers believe that
their adolescent children are susceptible to HPV
infection, with the possible severe consequences of
cancer, the mothers will conclude that the benefits
of HPV vaccination in preventing cancer outweighs
the barriers, such as side effects associated with HPV
vaccination. Mothers’ opinions about susceptibility to
HPV infection have been found to significantly pre-
dict maternal HPV vaccination intention (p = 0.044)
(Cunningham-Erves et al., 2018).

The demographic data support other studies that
found that education level and household income
were associated with adequate knowledge of the
HPV vaccine (Strohl et al., 2015). Most participants
in the current study had a college degree, an annual
income of more than $80,000, and health insurance.
The intended participants with lower socioeconomic
status were not reached because of the online setting
as a result of the COVID-19 pandemic. Although 66
of the 70 participants who provided demographic
data reported being spiritual or religious, the exper-
imental group showed higher confidence and more
positive attitudes and beliefs regarding HPV vacci-
nation. This was supported by a study conducted
by Thompson et al. (2012) to describe the attitudes
and social and environmental factors affecting Black
parents’ intent to vaccinate their daughters against
HPV. In a study by Thompson et al. (2012), partici-
pants stated that religious belief would not interfere
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with HPV vaccination. An extensive literature review
on Black mothers’ perception of HPV vaccination of
their daughters identified only four randomized con-
trolled trials (DiClemente et al., 2015; Dixon et al.,
2019; Joseph et al., 2016; Underwood et al., 2016). The
current study has contributed to closing the gap in the
limited literature on randomized controlled trials in
this population.

The current study was performed during the
COVID-19 pandemic, which involved social isolation
and lockdowns, resulting in a virtual intervention
and data collection. The online intervention offered
a better opportunity for more educated participants
with higher financial status who could afford com-
puters to participate in the study. The new COVID-19
vaccine discussion was a hot topic in the news, with
mixed reactions of some people in favor of the vac-
cine and others against it. Therefore, it was unclear
whether the COVID-19 pandemic, with discussion
of the new vaccine, enhanced or decreased non-
Hispanic Black mothers’ participation and findings in
the current study.

Limitations
The current study was limited to non-Hispanic
Black mothers. Additional studies with diverse pop-
ulations are needed to identify the effect of HPV
vaccination education on vaccination confidence
and belief for men and women from other racial and
ethnic groups. The intervention was focused on the
importance of HPV vaccination alone, and the result
may not be the same as vaccination in general. The
study intervention and data collection were per-
formed through a videoconferencing platform using
laptops, computers, and smartphones. Most partic-
ipants had college degrees and high school degrees,
limiting the participation of those with lower socio-
economic and education levels without computers.
Additional studies should target non-Hispanic Black
mothers from lower socioeconomic groups.
Restrictions resulting from the COVID-19
pandemic limited on-site participation in the pre-
dominantly non-Hispanic Black churches and
organizations with active face-to-face involvement
and socialization among this high-risk population.
The study was not long enough to measure the effect
of HPV vaccination education on the actual rate of
HPV vaccination. Additional studies should focus on
the vaccination rate among participants who received
HPV vaccination education, including the effect of
HPV education on non-Hispanic Black mothers with
lower socioeconomic status.
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Implications for Nursing

Oncology nurses play a significant role in adminis-
tering cancer treatment, managing the side effects
of treatment, and providing patient and caregiver
education in the hospital setting. Nurses can par-
ticipate in more HPV vaccination education studies
in the community to enhance parental vaccination
confidence, attitudes, and beliefs and improve HPV
vaccination intention and uptake among non-
Hispanic Black mothers. HPV vaccination education
that focuses on the benefits of HPV vaccination as a
cancer prevention vaccine was beneficial in improv-
ing Black mothers’ attitudes and beliefs regarding
HPV vaccination. The findings from the current study
indicate that nurses could play a significant role in
providing quantitative and randomized controlled
trials that focus on HPV vaccine education interven-
tions to enhance vaccination confidence, attitudes,
and beliefs among non-Hispanic Black mothers.

The implications for future research will focus
on conducting the study on-site, particularly in non-
Hispanic Black churches, to see whether the findings
differ from those of the current study, which was
conducted online via the Zoom videoconferencing
platform. An additional research study is needed to
explore HPV vaccination uptake among participants
in the experimental group. More study participants
will be required for future research studies focusing
on non-Hispanic Black women with low income and
education levels.

Conclusion

The HPV vaccine can effectively prevent precancers
and cancers of the oropharynx, anus, penis, cervix,
vulva, and vagina. Prevention of HPV infection is
of paramount importance among the non-Hispanic
Black population because they have the highest
cancer mortality rate. A literature review identified
limited knowledge, distrust of healthcare providers,
benefits of HPV vaccination, and barriers to HPV
vaccination as significant factors affecting HPV vac-
cination uptake among this high-risk population. The
current study described the efficacy of an interven-
tion to improve vaccination confidence, attitudes,
and beliefs toward HPV vaccination among non-
Hispanic Black mothers. Nurses can play a significant
role in providing more HPV vaccination education
intervention studies to reduce racial and ethnic dis-
parities in cervical cancer. Future studies should
focus on the effect of HPV vaccination education
interventions on HPV vaccine uptake among this
high-risk population.
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1. What s the level of human papillomavirus vaccination in adolescents in the United States?

2. What are issues related to parental consent to vaccination?

3. What are cultural beliefs that may facilitate or decrease vaccine uptake?

4. How is the intervention described in this article tailored to cultural beliefs?
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