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Background. In the United States, human papillomavirus (HPV) vaccination among 27- to 45-y-olds (mid-adults) is
recommended based on shared clinical decision making with a health care provider. We developed a patient decision
aid tool to support the implementation of this mid-adult HPV vaccination guideline. The purpose of this study was
to evaluate the effect of a patient decision aid tool for HPV vaccination, HPV DECIDE, compared with an informa-
tion fact sheet among mid-adults who have not received the HPV vaccine. Method. Participants were recruited
between December 2023 and January 2024. We used a randomized Solomon, 4-group, pretest/posttest design with
mid-adults aged 27 to 45 y who were unvaccinated for HPV and balanced based on sex (n = 612). The primary out-
come was decisional conflict. Intermediate outcomes included knowledge, behavioral expectancies, self-efficacy, and
perceived risk. Variables were measured using validated scales. Pretest sensitization was not present; intervention
and control groups were compared. Fixed-effects inverse-variance weighting was used to pool effect estimates and
determine meta-analytic statistical significance across tests with and without pretest controls. Results. Participants in
the intervention group had significantly lower total decisional conflict scores (B = 23.58, P = 0.007) compared
with the control group. Compared with the control group, participants in the intervention group showed higher
knowledge (B = 0.48, P = 0.020), greater intention to receive (B = 0.196, P = 0.049) and discuss the HPV vaccine
(B = 0.324, P � 0.001), and greater self-efficacy about HPV vaccine decision making (B = 3.28, P = 0.043).
There were no statistically significant results for perceived risks of HPV infection. Conclusions. The HPV DECIDE
tool for mid-adult HPV vaccination shows promise for immediate reductions in decisional conflict and improvement
in knowledge, intentions, and self-efficacy about the HPV vaccine. Future studies are warranted to evaluate the effec-
tiveness of this patient decision aid tool in real-world settings.
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Highlights

� Shared clinical decision making is recommended for HPV vaccination with mid-adults.
� A patient decision aid for HPV vaccination reduced decisional conflict for mid-adults.
� The HPV vaccine patient decision aid was acceptable to mid-adults.
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Background

The human papillomavirus (HPV) is responsible for
causing 6 different types of anogenital and oropharyn-
geal cancers.1 Vaccination serves as an effective preven-
tive measure against these cancers. In 2006, the Advisory
Committee on Immunization Practices (ACIP) recom-
mended routine HPV vaccination for adolescent girls

aged 11 to 12 y, with catch-up vaccination available for
females up to age 26 y. Later, in 2011, the routine recom-
mendation was extended to include adolescent boys aged
11 to 12 y, with catch-up vaccination available for males
until age 21 y or up to age 26 y for high-risk groups, such
as men who have sex with men and immunocompro-
mised individuals.2 More recently, the catch-up age of 26
y was harmonized for males and females.3 Despite effec-
tive vaccines being readily available, there has been a
suboptimal adoption of the HPV vaccine among adoles-
cents, leaving a significant number of adults susceptible
to oncogenic HPV infections.4–6

In 2018, the US Food and Drug Administration
granted approval for the 9-valent HPV vaccine for adults
aged 27 to 45 y,7 subsequently leading to an updated rec-
ommendation from ACIP. In June 2019, ACIP made the
decision to recommend the HPV vaccine as a shared clin-
ical decision for individuals aged 27 to 45 y. This recom-
mendation considers not only safety and efficacy but
also considers factors such as vaccine effectiveness and
cost-effectiveness.3 The current guideline for expanded
HPV vaccination (i.e., adults aged 27–45 y) suggests that
‘‘shared clinical decision-making regarding HPV vaccina-
tion is recommended for some adults aged 27 through
45 y who are not adequately vaccinated.’’ Furthermore,
the recommendation advises clinicians to consider dis-
cussing HPV vaccination with individuals who are most
likely to benefit from it. However, there is a lack of clear
guidance on which patients providers should approach
for discussions regarding potential vaccination benefits.

Nonetheless, despite guidelines being available, there
remains a pressing need for shared decision-making sup-
port in clinical practice. The expanded age authorization
for the 9-valent HPV vaccine offers an opportunity to
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reach individuals who were previously considered too
old or had exceeded the initial licensure age but who can
still benefit from vaccination.8,9 While health care provi-
ders are aware of the mid-adult vaccination guidelines,
there is a substantial gap in their understanding (e.g.,
which patients to discuss with, key points of the guide-
lines) for how to effectively translate and implement
these recommendations.10,11 Hurley et al.11 recom-
mended the use of a decision aid to support the shared
clinical decision-making process and support physi-
cians in the key talking points from ACIP recommen-
dations. Moreover, the use of a decision aid that is
patient facing can help reduce potential downstream
inequities. The expanded age option is most likely to
benefit populations who are already well-informed
about HPV vaccination, aware of the changes to the 9-
valent vaccine licensure, and empowered to advocate
for their health care choices. Prior research has shown
that 27- to 45-y-old US adults with higher educational
attainment and engagement with health care settings
were more likely to be aware of HPV and HPV vaccina-
tion.12 Moreover, to assist with decision making, adults
in this age range described needing more information
about HPV vaccine safety, effectiveness, personal bene-
fit, provider recommendations, side effects, and risks.13

Thus, both patients and providers could benefit from
decision support tools with this complicated guideline
from ACIP. There are limited examples of decision
tools for HPV vaccination.14 This is likely largely attri-
butable to clear ACIP guidelines for HPV vaccination
among adolescents and young adults rather than a
shared clinical decision recommendation. As such, any
creation of a decision-support tool for mid-adult HPV
vaccination should rely on existing standards and fra-
meworks related to decision-making science.

To support patients in shared clinical decision mak-
ing, we have developed a decision tool15–17 that incorpo-
rates best practices for shared decision making and
international standards for decision tools. The purpose
of this study was to determine the effect of the decision
aid tool on HPV vaccination decision support outcomes
among adults ages 27 to 45 y in the United States who
had not been vaccinated. The primary outcome was deci-
sional conflict, and secondary outcomes included inter-
mediate variables related to decision making. Our
primary hypothesis was that persons who received the
decision tool intervention would have lower decisional
conflict compared with those who received the control
condition. Exploratory research questions included:
What impact did the decision tool have on intermediate
outcomes such as knowledge, behavioral expectancies,
decisional self-efficacy, and perceived risk? We also

described preferences for the implementation of the deci-
sion tool from the perspective of end-users.

Methods

The development of the patient decision aid tool was
guided by the Ottawa Decision Support Framework,16

which assists in supporting decisions with multiple
options. Moreover, the decision aid was constructed in
collaboration with community and provider advisory
boards. The community advisory board (CAB) consisted
of individuals who were unvaccinated for HPV and
within the mid-adult age group (27–45 y) targeted for
this decision aid. Health care providers made up the
practice advisory board (PAB), representing family medi-
cine, internal medicine, and obstetrics/gynecology. The
CAB and PAB members were identified through commu-
nity partners and academic medical centers. The advisory
groups met with the research team for 5 rounds to review
study materials and provide feedback on the decision aid
tool’s content, appearance, and flow. Additional feed-
back was gained during usability (i.e., content, flow, and
visuals feedback; n = 10) and field testing (i.e., indepen-
dent use of the tool with input on future implementation;
n = 10) with members of the target population. The
final phase of tool development included qualitative
interviews with health care providers and stakeholders,
specifically focusing on the implementation of the tool
and its acceptability to medical providers (n = 24). Dur-
ing each stage of development, revisions were made
incorporating feedback and further refining the decision
aid before the study launch.17

This study was approved by the North Texas Regional
Institutional Review Board. Study participants were
recruited through a national survey panel vendor, Centi-
ment.18 The inclusion criteria were individuals within the
mid-adult age range (27–45 y), unvaccinated for HPV,
English speaking, and living in the United States. Indi-
viduals who were unsure of their HPV vaccination status
were excluded from the study. Participants viewed a con-
sent form prior to the screening survey and indicated
consent by proceeding with the survey.

A Solomon, 4-group, pretest/posttest research design
was used to test the main outcome. In this design, groups
1 and 3 received the intervention, while groups 2 and 4
did not. Groups 1 and 2 received a pretest, whereas
groups 3 and 4 did not. This design protects against pret-
est sensitization in which participants may be ‘‘primed’’
to respond differently on the posttest because of items in
the pretest. Screening questions were used to determine
eligibility for participation. Individuals determined to be
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eligible were randomized using urn randomization within
the Rivulent platform into 1 of 4 groups (Figure 1). Ran-
domization was also balanced based on sex. Individuals
determined to be ineligible during the screening ques-
tions were excluded from participation. The intervention
group received the Web-based decision tool, HPV
DECIDE, which was interactive and provided informa-
tion on the mid-adult HPV vaccination guideline, the
decision, pros and cons of the decisions, values clarifica-
tion, information dissemination based on values, and a
tailored action plan based on the decision. The control
group viewed the Centers for Disease Control and Pre-
vention’s Vaccine Information Sheet on HPV vaccina-
tion embedded within the survey.19

Sample

Participants were recruited between December 2023 and
January 2024. There were 1,394 participants assessed for
eligibility, and 787 individuals met inclusion criteria and
were randomized into 1 of the 4 groups (Figure 1). Quo-
tas were enabled within the survey to ensure equal distri-
bution of males and females within each group.

Participants who did not complete the survey or had
quality issues in their responses were removed, leaving
between 140 and 170 participants in each group used for
analysis. The target sample size was estimated to detect a
change in the decisional conflict scale.20 Anticipated
effect size based on the Cochrane Database Systematic
Review of decision aids on decisional conflict subscales
ranged from 4.04 to 9.28.21 We calculated the variance
of these effect sizes to be approximately 270 based on the
average sample size (N ; 300) across the studies
reviewed. Based on these calculations, a sample size of
350 would enable us to detect effect sizes (i.e., mean dif-
ferences in the decisional conflict subscales) as small as
3.5. Our analytic sample was 632.

Measures

Pre- and postsurveys were administered to participants
in group 1 (subset of intervention recipients) and group 3
(subset of control recipients). Posttests were administered
to all participants. Baseline measures were collected in
the pretest survey. The primary outcome was decisional
conflict. Secondary outcomes included vaccine decision,
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Figure 1 Consort diagram.
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intentions, knowledge, expectations, decisional self-effi-
cacy, and perceived risks.

Decisional conflict was measured using the 16-item
Decisional Conflict Scale, with response options ranging
from strongly agree (0) to strongly disagree (4); the scores
ranged from 0 (no conflict) to 100 (extreme decisional
conflict). The scale assesses an individual’s uncertainty in
making decisions related to their health.20 Perceived
uncertainty can be motivated by insufficient information
about available options, lack of clarity on how choices
align with personal values, and absence of support to
inform decisions.20 We evaluated participants’ ability to
make decisions about HPV vaccination based on per-
sonal values, social influence or pressure, availability of
resources, and understanding of risks and benefits. The
scale had excellent internal reliability, with the set of all
Decisional Conflict posttest items having a Cronbach’s
alpha of 0.96 and all subscales resulting in an alpha of
0.89 or 0.90.

Participants were expected to indicate their decision
on getting the HPV vaccine. Response options included,
‘‘I have decided to get the HPV vaccine,’’ ‘‘I am unsure
about getting the HPV vaccine,’’ and ‘‘I have decided not
to get the HPV vaccine.’’ Intentions were assessed using
a 4-item measure, with response options ranging from
very unlikely to very likely. This covered participants’
intention within the next 6 mo to find out more informa-
tion about the HPV vaccine, discuss the HPV vaccine
with their health provider, and receive a dose of the HPV
vaccine.22

Knowledge about HPV was measured using the 13-
item Mid-adult Human Papillomavirus Knowledge
Scale.23 Three additional questions were asked to assess
their knowledge on FDA’s approval of the vaccine for
mid-adults, scientific evidence on HPV vaccination, and
protection provided by HPV vaccination. Participants
were expected to indicate either ‘‘true,’’ ‘‘false,’’ or ‘‘don’t
know’’ for each statement. Knowledge was then com-
puted as 1-point per correct response to a statement and
0 points for an incorrect or ‘‘don’t know’’ response. The
Knowledge scale had good internal consistency (Cron-
bach’s alpha = 0.78).

Perceived expectation was assessed by asking the par-
ticipant’s agreement on a 5-point Likert scale with the
following statement: ‘‘The effectiveness of the HPV vac-
cine will vary from person to person.’’ This secondary
outcome was selected due to the varied individual bene-
fits of the HPV vaccination in the mid-adult age range.

An 11-item measure was adapted from the Decision
Self-efficacy Scale24 to assess decisional self-efficacy
among participants. The Decision Self-Efficacy Scale
evaluates an individual’s self-confidence to make

decisions on their own or with support from other
sources. We measured participants’ level of confidence in
getting information, asking questions, and making deci-
sions about the HPV vaccine. Participants responded
using a scale (0: not all confident to 4: very confident).
Decisional Self-Efficacy items had excellent internal con-
sistency (Cronbach’s alpha = 0.96).

Perceived risks of HPV infection were also assessed,
including participants’ perceptions of getting an HPV-
associated infection, genital/anal warts, or cancer in their
lifetime. Response options ranged from very unlikely to
very likely.

For the intervention groups, measures assessed
decision-making outcomes based on their perceptions of
the decision aid tool.25 These measures included rating
of information (1 = poor to 4 = excellent), length of
information (3 = too long to 1 = just right), amount of
information (3 = too much information to 1 = just
right), information balance (3 = slanted towards HPV
vaccination to 1 = balanced), and trustworthiness
(0 = not at all to 1 = completely). Furthermore, we
assessed participants’ preferences for implementation of
the decision tool. This included point of access, ideal
time, ideal mode, acceptable provider to discuss the deci-
sion aid tool, and likelihoods of providing their contact
information in the tool, printing a summary of the con-
tent, and taking a screenshot of the content.

Data Analysis

Descriptive statistics were calculated for demographic
characteristics in the overall sample and stratified by
experimental group. Pretest scores were computed for the
groups that received the pretest. Total cell size and over-
all proportion were computed for categorical variables,
and means and standard deviations were calculated for
quantitative variables. Chi-square tests of independence
and analysis of variance were conducted to determine
any significant differences in demographic characteristics
across experimental groups.

Data analysis was carried out in 2 steps for each out-
come. The first step involved testing for pretest sensitiza-
tion due to the Solomon experimental design. Individuals
were assigned to 2 factors, with factor A being Treatment
v. Control and factor B being Pretest v. No Pretest. Pret-
est sensitization is indicated if there is a significant inter-
action between factors A and B on the posttest
measures.26,27 For continuous outcomes, these interac-
tion terms were assessed via linear regression and, for
categorical outcomes, proportional odds logistic regres-
sion for ordered categorical variables (Decision, Per-
ceived Risks).

196 Medical Decision Making 45(2)



The second step gathered evidence of treatment effect
across the 4 experimental groups in the case of no pretest
sensitization. Braver and Braver26 described a meta-analytic
procedure to achieve the largest statistical power in the
Solomon design in which groups 1 and 2 are tested for
treatment effects controlling for pretest scores while groups
3 and 4 are tested for treatment effects in a posttest-only
analysis. These tests were carried out by linear models for
continuous outcomes, multinomial regression for the Deci-
sion outcome, or proportional odds logistic regression for
the Perceived Risk outcomes. The estimates were then
meta-analyzed, ensuring that pretest information is con-
trolled for when available and that all participants are
included in the final inference. In our analyses, fixed-effects
inverse-variance weighting was used to pool the linear or
logistic coefficient estimates, calculate pooled confidence
intervals (CIs) with the appropriate standard errors, and
determine the statistical significance of a pooled test statis-
tic.28 Logistic coefficients and CIs were exponentiated to
reflect odds ratios (ORs). These effects are interpreted in
the same manner as unstandardized regression coefficients
or ORs from a single regression model.

Results

Group Descriptive Statistics

All descriptive statistics are presented in Table 1. There
were no significant differences between the groups on
any of the demographic characteristics, consistent with
successful random assignment of the groups. Across all
pretest measures, there were only 2 domains with signifi-
cant differences between groups 1 and 2. The groups dif-
fered on the Expectation item, in which the control
group scored 0.29 points higher on average regarding
agreement that HPV vaccine effectiveness varies from
person to person (t = 22.69, P = 0.008). In addition,
the control group with pretest reported higher Perceived
Risk than the intervention group with pretest across the
3 perceived risk items (HPV-related cancer item:
P = 0.015; HPV infection item: P = 0.001; genital or
anal warts item: P = 0.003). However, given that the
family of pretest comparisons consists of 28 total vari-
ables tested, it is not surprising that some differences
were detected by chance at the 0.05 level for each test,
even if randomization was successful.

Pretest Sensitization

Table 2 presents all results for tests of pretest sensitiza-
tion. Across all outcomes, only 1 variable showed evi-
dence of pretest sensitization. The third question around
perceived risk, which asked, ‘‘How likely are you to get

anal or genital warts in your lifetime?’’ showed pretest
sensitization. For all other outcomes, there was no evi-
dence of pretest sensitization, as no interaction between
factor A and factor B was significant. For quantitative
outcome variables, we report the regression coefficient
for the interaction term, the 95% CI, and its P value. For
categorical outcomes, we report the interaction effect of
OR, the 95% CI, and its P value. This result indicates
that any effect of being in the treatment or control group
on the posttest outcome is not modified by the adminis-
tration of the pretest, except for risk perception of genital
or anal warts.

Intervention Effectiveness

Evidence of an intervention effect was found for 10 of
the 17 outcomes tested, and all meta-analyses of interven-
tion effects are presented in Table 3. Of the primary out-
comes, there was a significant intervention effect on the
decisional conflict total score as well as all decisional con-
flict subscales except for uncertainty. The intervention
group had lower decisional conflict scores by about 3.6
points, on average. The subscales with the largest reduc-
tion in decisional conflict due to intervention were the
Support (5.6 points lower) and Values Clarity (4.9 points
lower) subscales.

Regarding secondary outcomes, those receiving the
intervention showed a significant increase in knowledge,
greater intention to receive the vaccine and discuss the
vaccine with their provider, and greater self-efficacy in
their decision making about the HPV vaccine (see Table
3). The intervention was associated with higher odds of
deciding to receive the vaccine compared with deciding
not to receive the vaccine (OR = 1.62, 95% CI = 1.02,
2.56). The intervention was not associated with higher or
lower odds of making a definitive decision on the vaccine
compared with being unsure (decide not to get v. unsure:
OR = 0.75, 95% CI = 0.50, 1.13; decide to get v.
unsure: OR = 1.20, 95% CI = 0.80, 1.81). The inter-
vention did not significantly alter the perceived risks of
HPV infection, indicating that exposure to the decision
tool did not inadvertently heighten fears around HPV
infection and its consequences. Overall, the intervention
was perceived more favorably than the control condition
in terms of information shared, amount of information,
and trustworthiness (Table 4).

Implementation Preferences

The intervention group received additional questions
about their preferences for using this decision tool (Table
5). Most preferred to receive the decision tool from a
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Table 1 Description of a Sample of US Adults Aged 27 to 45 y by Study Condition Group (N = 632)a

Intervention Control

Total Group 1 Group 3 Group 2 Group 4

Age, y 38.0 (5.0) 37.7 (4.9) 38.3 (4.7) 38.2 (5.0) 37.7 (5.4)
Sex
Female 312 [0.49] 70 [0.50] 84 [0.49] 74 [0.48] 84 [0.50]
Male 320 [0.51] 70 [0.50] 86 [0.51] 79 [0.52] 85 [0.50]

Gender identity
Female 310 [0.49] 68 [0.49] 84 [0.49] 74 [0.48] 84 [0.50]
Male 316 [0.50] 69 [0.49] 86 [0.51] 77 [0.50] 84 [0.50]
Other 6 [0.01] 3 [0.02] 0 [0] 2 [0.01] 1 [\ 0.01]

Education
High school or less 246 [0.39] 55 [0.39] 62 [0.37] 63 [0.41] 66 [0.39]
Some college 215 [0.34] 48 [0.34] 56 [0.33] 55 [0.36] 56 [0.33]
College graduate 164 [0.26] 37 [0.26] 50 [0.29] 33 [0.22] 44 [0.26]

Other/missing 7 [0.01] 0 [0] 2 [0.01] 2 [0.01] 3 [0.02]
Health insurance
Insured 551 [0.87] 124 [0.89] 155 [0.91] 135 [0.88] 137 [0.81]
Uninsured 66 [0.10] 15 [0.11] 10 [0.06] 16 [0.11] 25 [0.15]

Missing/prefer not to answer 15 [0.02] 1 [\0.01] 5 [0.03] 2 [0.01] 7 [0.04]
Race
Asian 18 [0.03] 5 [0.04] 4 [0.02] 4 [0.02] 5 [0.03]
Black 103 [0.16] 20 [0.14] 31 [0.18] 23 [0.15] 29 [0.17]
White 472 [0.75] 108 [0.77] 128 [0.75] 112 [0.73] 125 [0.74]
Other 38 [0.06] 7 [0.05] 7 [0.04] 14 [0.09] 10 [0.06]

Ethnicity
Hispanic 95 [0.15] 16 [0.11] 25 [0.15] 24 [0.16] 30 [0.18]
Not Hispanic 534 [0.85] 123 [0.88] 144 [0.85] 128 [0.84] 139 [0.82]

Prefer not to answer 3 [\0.01] 1 [\0.01] 1 [\0.01] 1 [\0.01] 0 [0]
Sexual orientation
Straight 546 [0.86] 123 [0.88] 156 [0.92] 124 [0.81] 143 [0.85]
LGBQ+ 79 [0.13] 16 [0.11] 14 [0.08] 25 [0.16] 24 [0.14]
NA/prefer not to answer 7 [0.01] 1 [\0.01] 0 [0] 4 [0.03] 2 [0.01]

Employment
Employed 395 [0.53] 88 [0.63] 114 [0.67] 91 [0.60] 102 [0.60]
Not employed 98 [0.16] 25 [0.18] 21 [0.12] 27 [0.18] 25 [0.15]
Other 139 [0.22] 27 [0.19] 35 [0.21] 35 [0.22] 42 [0.25]

Income
Comfortable 165 [0.26] 41 [0.29] 46 [0.27] 38 [0.25] 40 [0.24]
Getting by 207 [0.33] 36 [0.26] 56 [0.33] 50 [0.33] 65 [0.39]
Difficult 136 [0.22] 27 [0.19] 42 [0.25] 38 [0.25] 29 [0.17]
Very difficult 101 [0.16] 31 [0.22] 21 [0.12] 21 [0.14] 28 [0.17]
Prefer not to answer 23 [0.04] 5 [0.04] 5 [0.03] 6 [0.04] 7 [0.04]

Baseline measures
Decision

Decided to get vaccine — 21 [0.15] — 20 [0.13] —
Decided not to get vaccine — 45 [0.32] — 64 [0.42] —
Unsure — 74 [0.53] 69 [0.45] —

Intentions: how likely to:
Research HPV vaccine — 2.90 (1.27) — 2.88 (1.44) —
Talk to provider — 2.89 (1.40) — 2.97 (1.45) —
Get first dose — 2.64 (1.24) — 2.52 (1.28) —
Get first dose if advised — 3.16 (1.38) — 2.91 (1.40)

Decisional Conflict — 35.5 (22.9) — 30.6 (23.1) —
Knowledge — 4.8 (2.88) — 4.99 (3.09) —
Expectation — 3.57 (0.91) — 3.86 (0.95) —
Decisional Self-Efficacy — 70.6 (23.4) — 70.8 (25.5) —
Perceived Risk – HPV-related cancer — 2.79 (1.08) — 3.09 (1.01) —
Perceived Risk – HPV infection — 2.76 (1.12) — 3.18 (1.13) —
Perceived Risk – genital or anal warts — 2.46 (1.07) — 2.84 (1.13) —

HPV, human papillomavirus; LGBQ+, lesbian, gay, bisexual, queer, and questioning.
aQuantitative variables are presented as mean (standard deviation); categorical variables are presented as count [proportion].
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health care provider (55.4%) or look it up online
(29.5%). The most acceptable provider to receive this
decision tool was a doctor (86.6%), followed by a nurse
(48.0%). Among those preferring the health care provi-
der, most wanted it prior to a scheduled visit (42.4%) or
any time (30.9%). The ideal delivery mode from a health
care provider was by e-mail (35.8%) or patient portal
(30.9%). The final page of the tool included a summary
of the decision, including inputs made by the user (e.g.,
values related to HPV vaccination). Participants were
questioned about possible ways to share this personalized
information with them. Almost half (48%) were likely to
provide their contact information in the tool so results
could be sent directly to them. Similarly, almost half
(47%) would likely take a screenshot of the results screen.
Fewer were likely to print the decision summary (35%).

Discussion

The HPV DECIDE tool was developed to assist with the
decision-making process for HPV vaccination among

mid-adults. After an iterative development process with
mid-adult and health care provider input, the decision
tool was tested in a randomized control trial. The goal
was not to increase HPV vaccine intentions but rather to
reduce decisional conflict and improve decisional out-
comes. Overall, the HPV DECIDE tool was efficacious
in reducing decisional conflict using the overall scale and
subscales as well as improving knowledge and decision
self-efficacy. Moreover, the decision tool was acceptable
to the participants who also provided feedback on modes
of delivery in a real-world setting.

As hypothesized, participants who received the deci-
sion tool compared with other control conditions had
lower decisional conflict as reflected in the total scale
score, in addition to the Information, Values, Support,
and Effective Decisions subscores. These findings
demonstrate that the decision tool helped to make the
decision to get vaccinated explicit, provided useful infor-
mation about the options, and helped to clarify personal
values. The effect size (e.g., an average reduction of 3.58
on the total decimal conflict score) was consistent with

Table 2 Tests of Pretest Sensitization among a Sample of US Adults Aged 27 to 45 y (N = 632)

Intervention
(Treatment v. Control)

by Pretest
(Pre + Post v.
Posttest Only) 95% CI P Value

Primary outcome
Decisional Conflict (DC) – Total B = 1.98 (23.82, 7.77) 0.50
DC – Uncertainty B = 1.66 (25.31, 8.63) 0.64
DC – Informed B = 2.43 (24.05, 8.91) 0.46
DC – Values Clarity B = 2.54 (23.92, 9.01) 0.44
DC – Support B = 2.32 (27.81, 12.27) 0.66
DC – Effective Decision B = 2.09 (24.23, 8.40) 0.52

Secondary outcomes
Decision: decide not to get v. unsure OR = 0.97 (0.46, 2.05) 0.94
Decision: decide to get v. unsure OR = 0.88 (0.40, 1.91) 0.74
Decision: decide to get v. decide not to get OR = 0.90 (0.39, 2.07) 0.81
Intentions – Search online to find more about
HPV vaccination for yourself

B = 20.12 (20.54, 0.31) 0.59

Intentions – talk to a health care provider about
HPV vaccination

B = 20.39 (20.81, 0.03) 0.072

Intentions – get the first dose of the HPV vaccine B = 20.27 (20.70, 0.17) 0.23
Intentions – get the first dose of the HPV vaccine if a
doctor recommends it to you

B = 20.13 (20.57, 0.32) 0.58

Knowledge B = 20.66 (21.62, 0.31) 0.192
Expectations B = 20.18 (20.47, 0.11) 0.23
Decisional Self-Efficacy B = 4.95 (22.49, 12.38) 0.192
Perceived Risk – HPV-related cancer OR = 0.57 (0.32, 1.01) 0.051
Perceived Risk – HPV infection OR = 0.63 (0.36, 1.11) 0.107

Perceived Risk – genital or anal warts OR = 0.41 (0.23, 0.72) 0.002

CI, confidence interval; HPV, human papillomavirus; OR, odds ratios of the interaction effect in logistic regression for categorical outcomes.
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Table 3 Effect of Intervention on HPV Vaccine Decision-Making Outcomes among a Sample of US Adults Aged 27 to 45 y
(N = 632)

Pooled Estimate 95% CI Meta-Analytic P Value

Primary outcome
Decisional Conflict (DC) – Total B = 23.58 (26.20, 20.97) 0.007
DC – Uncertainty B = 22.63 (25.76, 0.51) 0.100
DC – Informed B = 23.28 (26.33, 20.23) 0.035
DC – Values Clarity B = 24.90 (27.93, 21.87) 0.002
DC – Support B = 25.61 (210.14, 21.07) 0.015
DC – Effective Decision B = 23.12 (25.97, 20.27) 0.032

Secondary outcomes
Decision: decide not to get v. unsure OR = 0.75 (0.50, 1.13) 0.167
Decision: decide to get v. unsure OR = 1.20 (0.80, 1.81) 0.38
Decision: decide to get v. decide to not get OR = 1.62 (1.02, 2.58) 0.041
Intentions – search online to find more about
HPV vaccination for yourself

B = 0.18 (20.01, 0.37) 0.069

Intentions – talk to a health care provider about
HPV vaccination

B = 0.32 (0.14, 0.51) \0.001

Intentions – get the first dose of the HPV vaccine B = 0.20 (0.001, 0.39) 0.049
Intentions – get the first dose of the HPV vaccine
if a doctor recommends it to you

B = 0.19 (20.01, 0.39) 0.067

Knowledge B = 0.48 (0.07, 0.89) 0.020
Expectation B = 20.10 (20.23, 0.34) 0.144
Decisional Self-Efficacy B = 3.28 (0.10, 6.47) 0.043
Perceived Risk – HPV-related cancer OR = 0.99 (0.74, 1.32) 0.93
Perceived Risk – HPV infection OR = 1.05 (0.79, 1.40) 0.73
Perceived Risk – genital or anal warts OR = 1.22 (0.91, 1.62) 0.183

CI, confidence interval; HPV, human papillomavirus; OR, odds ratio.

Table 4 Perspectives about Intervention and Control Conditions among a Sample of US Adults Aged 27 to 45 y (N = 632)

Intervention Control P Value

Rating of information,a�x (s)
Information provided about HPV 3.30 (0.74) 3.01 (0.81) \0.001
Information provided about HPV vaccination 3.29 (0.76) 3.07 (0.81) \0.001
Information provided about your options 3.25 (0.76) 3.00 (0.86) \0.001
Action steps 3.22 (0.80) 2.98 (0.84) \0.001

Time to read, n (%)
Too long 63 (20%) 61 (19%) 0.44
Too short 28 (9%) 39 (12%)
Just right 219 (71%) 222 (69%)

Amount of information, n (%)
Too much 44 (14%) 37 (12%) 0.002
Too little 35 (11%) 70 (22%)
Just right 231 (75%) 215 (67%)

Balance, n (%)
Slanted toward HPV vaccination 120 (39%) 100 (31%) 0.055
Slanted against HPV vaccination 17 (6%) 29 (9%)
Balanced 173 (56%) 193 (60%)

Trust,b �x (s) 2.69 (0.98) 2.36 (1.08) \0.001

HPV, human papillomavirus.
aScale 1 to 4 with 1 = poor, 4 = excellent.
bScale 0 to 4 with 0 = not at all, 4 = completely trust.
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similar tools informed by the Ottawa Decision Support
Framework.29 Findings from secondary outcomes also
reflect the utility of the tool in promoting shared clinical
decision making with regard to mid-adult HPV vaccina-
tion. The use of the tool resulted in increased decisional
self-efficacy and higher knowledge. Thus, participants
were informed, engaged, and empowered to make a deci-
sion. The treatment group had a small increase in inten-
tions to talk to a health care provider about HPV
vaccination and, to a lesser degree, to initiate the HPV
vaccine series. This is as expected as the tool was not
designed to promote HPV vaccination. Similarly, the
tool did not increase risk perceptions related to HPV
infection. Overall, the outcomes support the concept of
shared clinical decision making for HPV vaccination
rather than promoting vaccine uptake and thus are
appropriately aligned with the ACIP guideline.

Participants who received the HPV DECIDE tool
reported that the time to read and length were largely
acceptable (; 70% just right). The Web-based delivery
of the tool allowed for the user to expand on additional
information if desired (e.g., background on HPV) and
present information aligned with value priorities. As
such, this type of Web-based interface gives the user con-
trol of how much information to see and may also con-
tribute to the acceptability, whereas a paper-based
version would not have these features. The creation of a
Web-based tool can also permit integration with elec-
tronic medical record systems and patient portals for
ease of use. Moreover, participants had more favorable
reactions to the information provided about HPV, HPV
vaccination, options, and action steps compared with the
vaccine information sheet control condition. Assessing
user experiences is essential for determining the accept-
ability of a vaccination decision tool for future prac-
tice,30 and this decision tool likely benefited from several
rounds of end-user input into the design of the tool.
Future studies should examine the acceptability of the
decision tool in a real-world setting when there are con-
flicting priorities and less dedicated time for use.

When analyzing the preferences of US adults for
implementing the HPV decision support tool, as detailed
in Table 5, participants predominantly (55.4%) preferred
receiving the decision tool from a health care provider,
with the most acceptable provider to talk about the deci-
sion tool being a doctor (86.6%), which emphasizes the
trusted role of medical professionals and providers in
facilitating health-related decisions.31 In addition, a sig-
nificant proportion (29.5%) of respondents favored
accessing the tool online, which aligns with the currently
growing reliance on digital health solutions.32,33 As such,
there may be two potential routes of dissemination of

this decision tool to reach different audiences for mid-
adults. First, disseminating the decision tool through dif-
ferent health systems and clinics will be appropriate for
those mid-adults engaged in health care, particularly
gynecological clinics, to reach women. Second, this tool
can be disseminated through Web-based platforms in
partnership with community and/or government public
health organizations to reach persons who are not cur-
rently engaged in health care services. It cannot be a
one-size-fits-all approach to dissemination.

Table 5 Decision Tool Implementation Preferences among US
Adults Aged 27 to 45 y in the Intervention Group (n = 298)

n %

Preferred mode to access decision tool
From my health care provider 165 55.4
From my insurance provider 40 13.4
Look it up online 88 29.5
Another option 5 1.7

Health care setting – ideal time (n = 165)
Sent any time 51 30.9
Prior to a scheduled visit 70 42.4
In the waiting room 10 6.1
In the exam room 34 20.6

Health care setting – ideal mode (n = 165)
Sent by text message 29 17.6
Sent by e-mail 59 35.8
Sent by patient portal 51 30.9
On a tablet in the office 19 11.5
On a QR code in the office 7 4.2

Likelihood to provide contact
information on decision tool
Very likely 80 26.8
Likely 63 21.1
50-50 chance 93 31.2
Unlikely 32 10.7
Very unlikely 30 10.1

Likelihood to print the decision tool
Very likely 60 20.1
Likely 45 15.1
50-50 chance 91 30.5
Unlikely 50 16.8
Very unlikely 52 17.4

Likelihood to screenshot the decision tool
Very likely 70 23.5
Likely 72 24.2
50-50 chance 85 28.5
Unlikely 34 11.4
Very unlikely 37 12.4

Acceptable provider to talk about
the decision tool
Doctor 258 86.6
Nurse 143 48.0
Medical assistant 89 29.9
Pharmacist 65 21.8
Dentists 16 5.4
Community health worker 50 16.8
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Comparatively, this tool aligns well with other deci-
sion aid tools that underscore the importance of timely
and relevant information delivery. Recent studies have
shown that decision support tools are effectively inte-
grated into clinical settings when their implementation
occurs at critical points of care, such as prior to or during
preventive health visits or consultations.34 Many partici-
pants reported that the ideal time to access the tool is
prior to their scheduled visit (42.4%). Incorporating the
decision tool prior to patient appointments is particularly
effective as it allows patients ample time to review and
digest the information, fostering a more informed health
care experience. This strategy not only prepares patients
to engage more actively in their care discussions but also
enhances their understanding and satisfaction with the
health care services provided.35 By strategically timing
the introduction of decision tools to match these key
interaction points within the health care system, institu-
tions can maximize the benefits of these tools, supporting
both clinical efficiency and patient outcomes.

Limitations

There were several limitations to this study that should
be considered. First, we used a nonprobability sample,
so the findings are not necessarily generalizable to the
entire target population (i.e., unvaccinated adults aged
27 to 45 y in the United States). The use of an online
panel likely introduces sampling biases, particularly
around the comfort and acceptability of using Web-
based tools for research purposes. Second, while we
sought to strengthen internal validity through a rando-
mized Solomon design, all outcomes were assessed with
an immediate posttest; thus, we cannot determine how
these effects were sustained over time. Future research
should explore longer-term effects in a clinical and com-
munity environment.

Conclusions

The HPV DECIDE tool demonstrated efficacy in reduc-
ing decisional conflict and improving intermediate out-
comes important in making informed decisions about
mid-adult HPV vaccination. Therefore, this tool may be
used to implement the ACIP shared clinical decision-
making recommendation for mid-adult HPV vaccina-
tion. The tool is acceptable and rated highly by the prior-
ity population. Our findings suggest that the tool can be
implemented to promote shared clinical decision making.
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