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Abstract

Many adults in the U.S. do not receive recommended vaccines, and the research literature remains
inconclusive on the best communication strategies for increasing this behavior. This study
examined the association of message framing (gained-framed vs. loss-framed vs. control), and
healthcare provider (HCP) recommendation (offered vs. recommended) on uptake of adult
hepatitis B virus (HBV) vaccination in a high risk population using a 3x2 block design
randomized controlled trial. Fear of shots, fear of vaccines, and perceived message framing were
examined in secondary analyses. Of the 1,747 participants, 47.7% (n=833) received 0 doses of
HBV vaccine, 27.8% (n=485) received 1 dose, 10.4% received 2 doses, and 14.1% received all 3
recommended doses. There was not a significant interaction between message framing and HCP
recommendation (p =.59). Mean number of doses received by the gain-framed group (m=.96) was
not significantly different from the loss-framed group (m=.97, RR=.99, 95% CI=.88-1.12).
However, those receiving any framing message received significantly more doses (m=.96) than
those in the control condition (m=.81, RR=1.17, 95%CI=1.06-1.31). Participants who received a
HCP recommendation received significantly more vaccine doses (m=.95) than those in the
vaccine-offered condition (mean=.82, RR=1.16, 95%CI=1.05-1.28). These results suggest there is
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no difference in vaccine uptake between gain-frame and loss-frame messages, but both are better
than a control message. These results also support advising HCP to provide a strong
recommendation for vaccinations beyond merely offering it to patients. This study has
implications for vaccine uptake beyond HBV, and can inform future research on effective vaccine
communication research.
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framing

Introduction

Framing

Despite clear evidence of effectiveness and safety, many adults in the United States have not
received recommended vaccines and remain susceptible to vaccine-preventable diseases.!
The National Vaccine Advisory Committee? and others3# note the importance of provider
recommendation in adult vaccine receipt, yet there remains uncertainty regarding the
structure and content of effective vaccine recommendations. This study presents a clinical
intervention testing message framing and strength of provider recommendation on hepatitis
B virus (HBV) vaccination receipt among previously unvaccinated adult patients attending
sexually transmitted diseases (STD) clinics.

Rothman and Salovey® interpreted Prospect Theory® to suggest that messaging should be
targeted on the perceived risk associated with a health behavior. They argued disease-
prevention behaviors (e.g., vaccination) were low-risk, whereas disease-detection behaviors
(e.g., mammography screening) were high-risk because of the potential for hearing bad
news. The authors hypothesized disease-prevention behaviors could best be encouraged by
gain-framed messages (i.e., emphasizing the advantages of a behavior), whereas disease-
detection behaviors could be encouraged by loss-framed messages (i.e., emphasizing the
disadvantages of forgoing disease detection). However, several research reports and meta-
analytic reviews have presented persuasive theoretical and empirical refutations of this
interpretation of Prospect Theory.”~16 Despite these critiques, both research and public
health programs continue to use gain-framed messages for preventive behaviors and loss-
framed messages for detection behaviors.17-20

While vaccination is considered a disease-prevention (low-risk) behavior in terms of
Prospect Theory, many individuals also perceive vaccination as a high-risk behavior (e.g.
injection pain, vaccine side effects).2! Alternatively, strong arguments have been made that
perceived risk/safety may be irrelevant with respect to message framing, particularly in light
of the fact that “risk” in Prospect Theory refers to uncertainty, not to perceptions of harm.
913,14 Gijven the public health importance of vaccination,?? it is essential to provide further
evidence regarding the most effective message-framing approach for encouraging
vaccination.
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Provider Recommendation

In addition to message framing, consensus has grown that the strength of a healthcare
provider’s (HCP; e.g. physician, nurse practitioner) recommendation can substantially
influence vaccination rates. While it is not known whether vaccine recommendation varies
across types of HCP, it is clear a strong HCP recommendation is one of the best predictors of
vaccination behavior in both parents (deciding for their children) and adults (deciding for
themselves).23-25 However, how HCPs recommend vaccination may make a difference.
Research suggests when HCPs use a presumptive approach to recommending vaccination
(i.e., present vaccination as a default expectation) children and adolescents are more likely to
get vaccinated.25-30 However, the evidence supporting presumptive recommendations is
based on observational studies?6-28, cross-sectional self-report surveys or interviews,3! and
interventions designed in a way that made it difficult to rigorously control the specific
wording of the recommendation message delivered.32:33

Current Study

Methods

The purpose of the present study was to evaluate the effects of message framing and HCP
recommendation strength on HBV vaccination. HBV vaccine has been available for over 30
years.34 It is a 3-dose series all children currently get starting at birth.3> In 2017, 91.9% of
adolescents aged 13-17 years had received all 3 HBV vaccine doses.38 In contrast, only
48.6% of adolescents were up-to-date on human papillomavirus (HPV) vaccination.38 Even
though rates of childhood HBV vaccination are quite high, coverage among adults is
variable, and vaccination is still recommended for high-risk adults (e.g., multiple sexual
partners, injectiondrug users).3” Though the data reported in this manuscript were collected
12-15 years ago, message communication around vaccine uptake in general and especially
among at-risk populations remains a critical public health concern, as exemplified by
outbreaks of vaccine-preventable diseases in the U.S.38 This present study examines the
effect of message framing and HCP recommendation on HBV vaccine uptake in a
randomized controlled trial of previously unvaccinated adults. The study also explores
potential moderators of vaccination behavior, including fear of shots, fear of vaccines, and
perception of message framing.

Procedures and participants

Research staff recruited participants from three STD clinics, one in Indianapolis, IN and two
in Chicago, IL from 2003 to 2007. Patients 18 years of age or older who were able to
understand spoken English, were HBV and HIV negative (by self-report), and had never
received HBV vaccine (by self-report) were eligible to participate. Patients who enrolled
completed an audio, computer-assisted self-interview (ACASI) in a private setting. After
completing the ACASI, participants were seen by a nurse practitioner for STD-related care
and vaccine administration. The study was approved by the institutional review boards of
Indiana University-Purdue University Indianapolis and the Chicago Department of Public
Health. All participants provided written informed consent and were compensated $20 for
the time and effort involved in completing the ACASI.
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Measures and Interventions

The ACASI assessed socio-demographic variables (age, sex, education, race, employment
status, relationship status, and family income). In addition, potential moderators of framing
effects included two scales adapted from a previous study on predictors of HBV vaccination:
39 Fear of Shots and Fear of Vaccine, was measured using a 5-point response format ranging
from Strongly Disagree to Strongly Agree. Fear of Shots had four items (e.g., “Getting shots
can be scary”) and had good internal reliability (coefficient alpha =.79). Fear of vaccine had
six items (e.g., “Hepatitis vaccine shots are dangerous”) and also had good internal
reliability (coefficient alpha = .78).

There were three message framing conditions related to receiving HBV vaccine (Gain-
Framed; Loss-Framed; Control) and two HCP recommendation conditions (Vaccine Offered,
Vaccine Recommended), resulting in a 3 x 2 experimental design. A block randomization
approach programed into the ACASI ensured that for every block of 30 participants, 5 were
assigned to each of the 6 experimental conditions. Participants and researchers were blinded
to the framing intervention and participants, but not research staff, were blinded to the
recommendation intervention.

Message Framing.—The message framing interventions were delivered via the ACASI.
The gain-framed message emphasized the advantages of HBV vaccination, whereas the loss-
framed message emphasized the disadvantages of not getting vaccinated. Both gain- and
loss-framed messages involved non-narrative and narrative information (See Table 1 for
examples). Narrative messages were targeted to the respondent’s sex (e.g., using a female
name for female respondents, and a male name for male respondents). The control condition
simply reiterated three basic facts about HBV vaccination that was provided to all
participants: 1. HBV can be transmitted by unprotected sex and sharing needles; 2. A
vaccine for HBV exists; and 3. The vaccine requires 3 shots over 6 months to be most
effective at preventing infection. The messages appeared on the screen as text and
participants had the option of having the ACASI read the text out loud to them through
headphones.

As a manipulation check, we asked participants whether the message they received
emphasized the benefits of receiving the HBV vaccine (i.e., gain-framed) or if it emphasized
the risks associated with not receiving the vaccine (i.e., loss-framed).

HCP Recommendation.—The HCP interventions were delivered by the nurse
practitioner at the end of the medical exam. Medical encounters were periodically audio-
recorded to assess fidelity of intervention delivery. No problems with message delivery were
identified through this process. The vaccine-offered message was, “We have free hepatitis B
virus vaccine available. Would you like to get vaccinated?” The vaccine-recommended
message was, “We have free hepatitis B virus vaccine available. | strongly recommend that
you get vaccinated.”

Outcome.—The outcome of interest was number of HBV vaccine doses received (i.e., 0, 1,
2, or 3 doses received). For those who agreed to receive vaccination, the first dose was
provided by the nurse practitioner after the recommendation was delivered. Participants were
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sent reminders for second and third doses. Within the study protocol, participants were
allowed up to eight months to complete the three-dose series.

Additional information on the study protocol is available at Clinicaltrials.gov () or by
contacting the senior author (GDZ).

The sample size requirement was modeled based on a 6-group ANOVA design (3X2). In
order to detect a small effect size (f=0.1),%0 setting power at 80% and the significance level
at 0.05, a sample size of 200 per group would be required.*! The actual sample sizes across
the six groups ranged from 284 to 299, indicating sufficient power to detect a small effect
size in number of HBV vaccine doses, even with the use of poisson regression rather than
ANOVA. The trial was stopped at the end of the funding period, after adequate power was
achieved.

The primary outcome of interest was number of HBV vaccine doses received, which ranged
from 0 to 3. We began by assessing whether there was an interaction between message
framing and HCP recommendation. We then ran a series of Poisson regression analyses to
assess the effect of message interventions on vaccine doses. The first set of analyses focused
on direct evaluations of: 1. gain-framed vs. loss-framed messages; 2. framed vs. non-framed
(i.e., control) messages; and 3. HCP recommended vaccine vs. HCP offered vaccine. The
second set of analyses examined fear of shots and fear of vaccines as potential moderating
factors influencing the association of message framing with vaccination. According to
Prospect Theory, those who score high on fear of shots or fear of vaccine should be more
responsive to a loss-framed message, whereas those who score low on fear of shots or fear of
vaccine should be more responsive to a gain-framed message. The third set of analyses
examined the effect of perceived message frame (perceived gain-framed vs. perceived loss-
framed) on doses of vaccine.

Sample Description

A total of 3336 patients were screened for participation, with 716 refusing to participate, 866
ineligible, and 3 who withdrew prior to randomization, leaving 1751 participants. The main
reasons for refusal were lack of time or not interested. Primary reasons for ineligibility were
report of prior HBV vaccination, HBV or HIV positive, and under 18 years of age. There
were four computer failures, resulting in a final sample of 1747 participants. Of the final
sample 7.2% (n=126) were collected in 2003, 29.4% (n=514) were collected in 2004, 28.4%
(n=497) were collected in 2005, 25.5% (n=445) were collected in 2006, and 9.4% (n=165)
were collected in 2007. Within the ACASI, 33.2% (n=580) were randomized to the gain-
framed message, 33.4% (n=584) to the loss-framed message, and 33.4% (n=583) to the
control group. After the ACASI, participants were re-randomized to either the provider-
offered condition (n= 50.5%) or the provider-recommended condition (n = 49.5%). See
Figure 1. The final sample was 60% male, 81.6% Black, and 18-80 years of age (Median =
29). For a full sample description by message framing and recommendation, see Table 2.
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Of the 1747 participants, 47.7% (n = 833) refused vaccination. Of the 52.3% (n = 914) who
received the first dose of vaccine, 46.9% (n = 429) returned for the second dose and 27.0%
(n = 247) returned for the third dose. The main outcome variable, number of doses, breaks
down as follows: 0 doses (n = 833; 47.7%); 1 dose (n = 485; 27.8%); 2 doses (n = 182;
10.4%); 3 doses (n = 247; 14.1%).

Intervention Group Comparisons at Baseline

To confirm the randomization procedure resulted in similar groups we carried out one-way
analyses of variance for continuous variables and chi-square tests for categorical variables
using data from the pre-intervention survey. The six groups (framing by provider
recommendation type) were not significantly different (i.e., p>0.05) with respect to age,
gender distribution, education, race, employment status, relationship status, family income,
or study site. In addition, there were no statistical differences on the two attitudinal
measures, Fear of Shots and Fear of Vaccine (Table 2).

Message Framing and HCP Recommendation

We first tested the interaction of framing group with HCP recommendation group. The
interaction was not significant (Wald Chi-Square = .30, p=.59, relative risk [RR] = .97
95%C1=.86-1.09), so all subsequent analyses examined only the main effects of the
interventions. Those receiving a gain-framed message received a similar number of doses of
vaccine (Mean=.96) as those receiving a loss-framed message (Mean=.97; Wald Chi-
Square=.02, p=.88, RR=.99, 95%CI1=.88-1.12). However, those receiving any framing
message (either loss-framed or gain-framed) received significantly more doses (Mean=.96)
than those in the control condition (Mean=.81; Wald Chi-Square=8.54, p<.01, RR=1.17,
95%CI1=1.06-1.31). Similarly, participants in the vaccine-recommended condition received
significantly more vaccine doses (Mean=.95) than those in the vaccine-offered condition
(Mean=.82; Wald Chi-Square=8.47, p<.01, RR=1.16, 95%CI=1.05-1.28). Figures 2a and 2b
illustrate the percent of the sample receiving each dose of HBV vaccine by message group
and HCP recommendation, respectively.

Moderation Analyses for Message Framing

Results of the analysis showed no significant main effect for gain- vs. loss-framed message
(Wald Chi-Square=1.68, p=.20, RR=1.44, 95%CI=.83-2.48) and no significant interactions
of fear of shots (Wald Chi-Square=3.17, p=.08, RR=1.12, 95%CI=.83-1.24) or fear of
vaccine (Wald Chi-Square=.03, p=.86, RR=1.02, 95%CI1=.83-1.24) with message framing.
Furthermore, the trend towards significance for fear of shots was in the opposite direction of
that predicted by the theory. Among those receiving the loss-framed message, higher fear of
shots was associated with fewer doses of vaccine (r= -.13, p<.01). Among those receiving
the gain-framed message, there was no significant association of fear of shots with doses (r =
-.04, p=.30). Overall, fear of shots was associated with fewer doses of vaccine received
(Wald Chi-Square=6.48, p<.05, RR=.78, 95%CI|=.65-.94). Fear of vaccines was not
associated with vaccine receipt (Wald Chi-Square=3.06, p=.08, RR=.75, 95%CI=.55-1.04).
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Perceived Message-Framing Analyses

Overall, message delivered was significantly associated with message perceived (Chi-
Square=87.35, p< .01), but the Kappa statistic (.26) indicated only modest agreement
between the two (see Figure 3). Of those who received the gain-framed message, 80.6%
accurately reported the message emphasized the advantages of HBV vaccination (19.4%
reported the message emphasized the disadvantages of not getting vaccinated). However, of
those who received the loss-framed message, only 45.3% accurately reported the message
emphasized the disadvantages of not getting HBV vaccination (54.7% reported the message
emphasized the advantages of vaccination). Therefore, we examined whether perceived
message frame, rather than intended message frame, might be associated with number of
vaccine doses received. However we found no significant effect for perceived frame on
vaccination (Wald Chi-Square=.57, p=.45, RR=.95, 95%CI|=.84-1.08) and no significant
interaction of fear of shots (Wald Chi-Square=.26, p=.61, RR=.97, 95%CI1=.85-1.10) or fear
of vaccine (Wald Chi-Square=.93, p=.34, RR=.90, 95%CI=.73-1.12) with perceived frame.

Discussion

The purpose of this study was to examine the effect of message framing and provider
recommendation type on receipt of HBV vaccine. We found no support for the idea that a
gain-framed message would be more effective than a loss-framed message for HBV
vaccination. The lack of difference between gain- and loss-framed messaging remained
consistent even when considering the potential moderating factors of fear of vaccine and fear
of shots. Moreover, the results held even when the analysis focused on perceived framing
condition. Our findings, therefore, are contrary to the interpretation of Prospect Theory
proposed by Rothman and Salovey® and consistent with the literature that finds no distinct
pattern of results related to gain/loss message framing and health behavior with respect to
vaccination. Few prior studies of message framing have included a control condition,
relevant moderating factors, perceived frame, and a behavioral outcome. This study,
therefore, represents a particularly thorough and rigorous evaluation of message framing.

We found that either framing condition was more effective than the information-only control
condition. That is, framed messages depicting the health consequences of HBV vaccination
behavior increased vaccine acceptance, regardless of whether those messages were gain-
framed or loss-framed. However, it is not possible to tease out whether this effect is due to
the persuasive nature of the frame, to the narrative contexts provided within each frame, or
to both combined. The persuasive effects of narrative are well-documented, suggesting a
narrative with fictional characters, but containing scientific facts, may lead participants to
identify with the characters, and therefore feel more vulnerable to the disease.#243 Indeed,
another study found narrative evidence to be more effective in increasing perception of
personal risk and intention to attain HBV vaccination when compared to statistics alone.*4

Prospect Theory was originally developed to assess behavioral economics.#® The notion of
“risk” in Prospect Theory has to do with uncertainty in the probability of an outcome, not
the risk of a negative health outcome.*® Therefore, it is problematic to attempt to apply this
theory to a health outcome such as HBV vaccine, or to vaccination more broadly, because a
health outcome “risk™ is contextually different from economic risk. Furthermore, prevention
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and early detection are not mutually exclusive behaviors. For example, many behaviors
entail both prevention and early detection (e.g., colonoscopy). Also the domain of preventive
behaviors is hardly homogeneous, entailing discrete, largely individually-determined
behaviors (e.g., vaccination), repetitive, periodic behaviors (e.g., sunscreen use), daily,
habitual behaviors (e.g., flossing or brushing teeth), and repetitive, socially-embedded
behaviors (e.g., condom use). Therefore, it is difficult to broadly define a single health
communication strategy that would work for prevention or early detection of disease.

We contend that defining all protective behaviors as “low-risk” and all detection behaviors
as “high-risk™ is an inaccurate overgeneralization and represents a top-down approach. As
shown in this study, a substantial percentage of respondents perceived HBV vaccination as
“high-risk” due to fear of the vaccine itself or fear of shots in general, indicating that, while
Rothman and Salovey would define vaccination as “low-risk,” many participants did not
interpret vaccination this way. It is also possible the messages that are delivered may not
correspond to the patients’ perceptions of messages. In this study the majority of participants
who received a loss-framed message interpreted the message as gain-framed, suggesting
many of the participants cognitively recoded the message to be viewed in a positive light.
This discrepancy points to the importance of manipulation checks to ensure the messages
researchers construct are accurately interpreted by the recipients.

Patients in the vaccine-recommended group received more HBV vaccine doses than those in
the vaccine-offered condition. The effect of HCP recommendation is not surprising and is
consistent with prior research, including research on HPV vaccination, which identifies
provider recommendation as a significant predictor of vaccination uptake.*6-50 Future
research should focus on continuing to identify the most relevant content to include in a
strong provider recommendation, which may vary depending on the type of vaccination and
population (e.g. HPV vaccination for adolescents, HBV vaccination for adults, etc.).
Additionally, future research could explore any associations between the type of provider
giving the recommendation (i.e. physician vs. nurse practitioner) on vaccine uptake.

This study has notable strengths and is a valuable addition to the literature. In particular,
most of the research on provider recommendation and vaccine uptake relies on self-report
data, or on broad clinical trials that could not precisely control for HCP recommendation
delivery.26-28.31-33 |nstead, this study involved controlled experimental manipulation of the
recommendation conditions and examined actual vaccine uptake. While this study is a
valuable addition to the scientific literature, there are limitations that may limit
generalizability. First, participants for this study were recruited from public STD clinics,
which tend to have a higher proportion of young, low income, male, racial/ethnic minority,
and be at higher risk of STD infection compared to the general population. Second, the HCP
in this study was a nurse practitioner and it is possible the results may differ if the
recommendation was made by a physician. However, many research studies use the term
“healthcare provider” and do not specify whether this is a physician or advanced practice
professional (nurse practitioner, physician assistant). Similar to our study, these studies also
show HCP recommendation is one of the strongest predictors of vaccine uptake,31:52
indicating these results are similar regardless of provider type. Third, due to intervening
projects with the study team, there was a delay in analyzing and publishing these data.
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Therefore, the data are older than is typical. While this may have implications for the
specific STD services offered at the study clinics, and there may be fewer opportunities to
provide HBV vaccination, the theory and implications of the results for framing
interventions should not be diminished by the passage of time. Lastly, it is possible
individuals’ health beliefs may have had a moderating effect on the message framing. For
example, previous research has shown message framing may have unintended negative
effects for participants with certain preexisting health beliefs.3 Future research should
include health beliefs as possible moderators to a health communication intervention.
Despite these limitations, this study adds to the growing body of literature suggesting there
is no particular advantage of gain-framed messaging over loss-framed messaging (or vice-
versa) for the preventive behavior of getting vaccinated against HBV.

Conclusion

Funding

This study demonstrated a framed message about the benefits of HBV vaccination (or risks
of non-vaccination) may enhance vaccination rates in at-risk adults as compared to an
unframed message, particularly in the context of a narrative. Further, as research on HPV
vaccination has shown, the recommendation of a HCP is an important factor in motivating
patients to accept vaccination.#6-50 This study highlights the importance of the accurate
operationalization of theoretical constructs (e.g., “risk”). Additionally, it calls attention to
the importance of rigorous study design which should include having a control group and
manipulation checks. The findings have implications for vaccine uptake beyond HBV
vaccination and have research and clinical implications for vaccinations more broadly.
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Highlights
Message framing (gain vs. loss) makes no difference in vaccine uptake.

A strong provider recommendation, as opposed to an offer, leads to better
uptake.

Fear of shots and fear of vaccines do not moderate vaccination behaviors.
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