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Purpose: To systematically analyze the application of message framing theory in HPV vaccination among undergraduate students,
explore its effects and existing challenges, and provide a theoretical basis for future research as well as evidence-based support for
clinical healthcare professionals to develop relevant interventions.

Methods: A systematic search was conducted across PubMed, Web of Science, CINAHL, Embase, the Cochrane Library, Wanfang
Data, CNKI, and the China Biomedical Literature Database. The search timeframe spanned from the inception of each database to
April 1, 2025, and relevant literature was systematically synthesized using a scoping review methodology.

Results: The search identified 785 studies, of which eleven met the inclusion criteria. The main types of message framing applications
were gain-loss framing and temporal framing. Interventions included information materials, manuals, web page information, and posts.
The main outcome indicators included HPV vaccination attitudes or willingness, HPV-related/HPV vaccine-related risk perceptions,
credibility of the information, basic attitudes toward HPV vaccine and willingness to search for HPV vaccine information.
Conclusion: The application of message framing theory in HPV vaccination among undergraduate students is still in its infancy, with
its effectiveness preliminarily validated. In the future, greater emphasis should be placed on applying message framing theory when
disseminating HPV-related knowledge, with targeted reinforcement of gains and losses to meet the psychological needs of different
subgroups. Additionally, more high-quality studies and multi-dimensional dynamic evaluations are required to verify its application
effects and improve the reliability and accuracy of findings.
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Introduction

Human papilloma virus (HPV) infection is the most prevalent sexually transmitted disease (STD) in the world." It is
important to note that HPV infection is prevalent in the population, and it is estimated that the lifetime probability of
HPV infection is about 80% in women and up to 90% in men.>> HPV infection in men is frequently asymptomatic,”
which is easy to be overlooked. However, as the “carrier” of HPV, men can transmit HPV to their sexual partners through
sexual contact.

In 2022, the World Health Organisation (WHO) reported 620,000 cancer deaths in women and 70,000 in men
worldwide related to carcinogenic HPV strains, of which 350,000 were due to cervical cancer.”® When comparing
cervical cancer data across countries with different levels of economic development, we find that developing countries
face significantly higher challenges in terms of morbidity and mortality rates. The age-standardized morbidity rate in
developing countries is as high as 18.8 per 100,000 population, while that in developed countries stands at only 11.3 per
100,000. Meanwhile, the mortality rate in developing countries reaches 12.4 per 100,000, which is markedly higher than
the 5.2 per 100,000 recorded in developed countries.” Without any intervention measures in place, it is projected that

over 44 million women in low- and middle-income countries will be diagnosed with cervical cancer in the next 50 years.®
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It is important to note that HPV infection is not limited to cervical and vulvar cancers. Indeed, it has been closely linked
to the development of a wide range of diseases, including genital warts, penile cancer, anal cancer, and oropharyngeal
cancer.’

HPV vaccination is an effective means of blocking HPV infection and can prevent cervical cancer and other HPV-
associated diseases. Implementation of a well-established three-level prevention and control strategy, including vaccina-
tion, screening, early diagnosis and treatment, can effectively reduce the mortality rate of cervical cancer patients and
improve their prognosis. HPV vaccination is most effective when administered in early adolescence, prior to exposure to
HPV through sexual contact.'’

Despite being a cancer-preventive vaccine that has been on the market for over 15 years, the HPV vaccine still shows
suboptimal uptake in practical application, especially among undergraduate students, who fall within the eligible age
group.'! In 2023, the global coverage rate of the first dose of the HPV vaccine among girls was estimated at 27%, a figure
far below the World Health Organization’s (WHO) target of 90% by 2030.'> An analysis of national survey data from
2023 conducted by the US Centers for Disease Control and Prevention (CDC) revealed that 61.4% of adolescents in the
eligible age group had completed the full HPV vaccination schedule in 2023, which remains well below the 80%
coverage target for adolescents set by the US.'? Department of Health and Human Services. For developing countries
represented by China, the vaccination situation is even more worrying due to the relatively late market approval of the
HPV vaccine. A multicenter study on female undergraduate students in eastern, central and western China indicated that
only 11% of the participants had received the HPV vaccine.'*

The research of Tversky and others'® provides us with important insights into this phenomenon. They identified that
different methods of presenting information can result in cognitive biases in individuals, which in turn influence their
decision-making preferences,'® a phenomenon known as the framing effect. This phenomenon can be regulated and
presented in a manner that is conducive to the desired outcome. In order to more effectively increase the HPV
vaccination rate among undergraduate students, it may be necessary to pay greater attention to the ways in which
message framing is regulated and presented. Message framing theory has been extensively researched and applied in
numerous areas, including health behaviour and chronic disease management.'” "’

Against the specific backdrop of HPV vaccination, message framing theory offers a novel approach to effectively
boosting individual HPV vaccination rates. Some scholars have begun to apply the theory of message framing in practice
with the aim of enhancing subjects’ willingness to be vaccinated and promoting vaccination behavior. This review aims
to map the existing evidence on message framing interventions to promote HPV vaccination among undergraduate
students, thereby providing a basis for future research and the implementation of relevant interventions by clinical
healthcare professionals.

Methods

Research Question
(1) What are the types of applications of message framing theory in HPV vaccination for undergraduate students?

(2) Based on message framing theory, what are the types of intervention programs for HPV vaccination for under-
graduate students and how effective are they in application?

Literature Sources and Search Strategies

This scoping review used the PRISMA-ScR?® and the Joanna Briggs Institute (JBI) methodology for scoping reviews?'
ensuring reproducibility and validity. A literature search was conducted in PubMed, Web of Science, CINAHL, Embase,
Cochrane Library, Wanfang, CNKI and China Biomedical Literature Database from the date of the database’s creation to
1 April 2025. The most recent search was performed on March 1, 2025. The search terms were: (Message Framing OR
Framing Effect OR Gain- framed Message OR Loss-framed Message OR Loss-versus-gain Framing OR Temporal
Framing OR Narrative Framing) AND(Human Papillomavirus OR Human Papillomavirus Vaccine OR Papillomavirus
Vaccines OR HPV OR HPV Vaccination).
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Inclusion and Exclusion Criteria
Inclusion criteria: (1) the literature type was original studies: qualitative studies, quantitative studies, mixed studies, etc;
(2) the article was written in Chinese or English; (3) study population: undergraduate students; and (4) the main focus of
the study was to implement an intervention based on message framing theory for the HPV vaccination of the study
participants.

Exclusion criteria: (1) studies about message framing theory and HPV vaccination but do not focus on undergraduate
students; (2) conferences, dissertations; (3) non-original studies (reviews, commentaries, systematic reviews, scoping
reviews, meta-analyses, etc).; (4) articles with full text unavailable, inaccessible, or unlocatable.

Evidence Selection and Information Extraction

The retrieved literature was imported into NoteExpress for organizing and checking to remove duplicates. Two professionally
trained nursing postgraduate students independently screened the literature initially by reading the titles, abstracts and based
on the inclusion and exclusion criteria. After the initial screening, the literature was screened again by reading the full text, and
in case of disagreement, it was discussed with a third experienced researcher to finalize the inclusion. Data extraction was
performed by 2 graduate students at the same time, and information extracted included author, year, nation, gender of study
population, sample size, type of message framing, intervention, and outcome indicators, as shown in Table 1.

Results

Literature Search Results
Eight databases were searched to obtain a total of 1136 articles, 804 articles remained after duplication, 732 articles were
screened by reading the title and abstract, 2 articles were removed without access to the full text, and the full text was

Table | Basic Characteristics of the Included Literature

Author Year | Nation | Gender of Study | Sample Size Type of Message Intervention | Outcome
Population Framing Indicators
Xu, Xiaotin et al?? 2020 China Male/Female 324 Loss-versus-gain Framing a O®
Ran, Hua et al*® 2021 China Female 201 Loss-versus-gain Framing; a O®
Temporal Framing
Gerend et al** 2007 uUs Female 121 Loss-versus-gain Framing b @
Gerend et al*® 2008 us Female 237 Loss-versus-gain Framing b @
Park et al*® 2012 us Male/Female 108 Loss-versus-gain Framing a ®©
Nan et al?’ 2012 us Male/Female 229 Loss-versus-gain Framing b 00
Kim et al*® 2014 us Male/Female 767 Temporal Framing d @
Lee et al®® 2017 Us Male/Female 142 Loss-versus-gain Framing c ©0)
Liu, Sixiao et al*® 2018 uUsS Male/Female 241; 214 Loss-versus-gain Framing e @®
Xu, Xiaoting et al*' 2021 China Male/Female 300 Loss-versus-gain Framing c ®
Luo, Chen et al*? 2023 China Female 195 Loss-versus-gain Framing c @

Notes: a. designed stimulus materials with message framing (gain vs loss), subjects were randomly assigned to read different message materials. b. developed manuals with
message framing (gain vs loss), subjects were randomly assigned to read different manuals. c. posted message framing (gain vs loss) messages or posts in the media, WeChat,
or on web pages, subjects were randomly assigned to read different messages or post. d. posted message framing (short-term vs long-term) messages on web pages, subjects
were randomly assigned to read different messages. e. designed a video with message framing (gain vs loss), subjects were randomly assigned to watch different videos. ®
HPV vaccination attitudes or willingness. @ HPV-related/HPV vaccine-related risk perceptions. ® Credibility of the information. @ Basic attitudes toward HPV vaccine and
willingness to search for HPV vaccine information.
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Figure | The literature search process.

read for re-screening, and 11 studies were finally included (9 in English and 2 in Chinese). The steps of the literature
search are shown in Figure 1.

Types of Message Framing Theory Applications

Loss-versus-Gain Framing

Tversky’s'® study argues that framing effects demonstrate that messages expressed in the form of gains or losses have
different effects on behavioral decisions.'® Gain framing emphasizes the benefits or good consequences of accepting
a behavior, and loss framing emphasize the losses or bad consequences of rejecting a behavior. The “gain-loss frame” is
the most widely used type of message framing, and 10 studies® >"*** have examined the effects of the gain-loss
framing on HPV vaccination among undergraduate students.

Temporal Framing
Temporal framing refers to the introduction of time as a reference in information processing, including short-term
framing (information about short-term outcomes of behaviors) and long-term framing (information about long-term

outcomes of behaviors). The role of temporal framing has been explored in 2 studies.?-*®

Interventions
Since the central idea of message theoretical framing is that different expressions of a message can have a different effect
on causing an individual to perceive it differently, the included literature all treats the expression of messages such as the
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relationship between HPV and HPV vaccines, cervical cancer, and knowledge of HPV vaccines differently according to
the type of framing selected.
Three studies”**® designed stimulus materials with message framing (gain vs loss); three studies***>?” developed

manuals with message framing (gain vs loss); four studies®®2%3!-32

posted message framing (gain vs loss)/(short-term vs
long-term) messages or posts in the media, WeChat, or on web pages; a study>® designed a video with message framing
(gain vs loss), and subjects were randomly assigned to read different message materials, manuals, posts, or watch

different videos.

Outcome Indicators and Intervention Effects

HPV Vaccination Attitudes or Willingness

Eleven studies?? 2

22-25,29,31

addressed the evaluation of HPV vaccination attitudes or willingness, of which seven

studies reported that the loss framing would have a better effect on undergraduate students’ willingness

30,32

to receive HPV vaccination than the gain framing; two studies concluded that the message framing did not

have a significant direct effect on willingness to receive HPV vaccination; three studies®®

analyzed the effect of
message framing in different types of individuals, Park?® found that the effect of message framing differed in
people with different levels of risk perception, and loss framing had a positive effect on the vaccination intention
of individuals with a high level of risk perception, and the same individuals with a low level of risk perception
would reap the effect of a positive effect in the face of gain framing. Nan?’ pointed out that among the different
types of motivational orientations, the message framing has different effects, for approach-oriented individuals,
the gain-loss framing has the same effect and both increase their vaccination intentions; however, for avoidance-
oriented individuals, the loss framing has a significantly better effect than the gain framing. Kim?® investigated
the effect of Consideration of Future Consequence (CFC) and time framing on HPV vaccination, and the results
showed that individuals with high CFC were more likely to be influenced by messages framed in a short-term
time frame, whereas individuals with low CFC responded similarly to different time frames.

HPV-Related/HPV Vaccine-Related Risk Perceptions
Two studies®”*’

that loss framing messages enhanced individuals’ perceived severity of HPV-related messages, and the increase in

addressed the evaluation of the perceived severity of HPV-related risk. The results of the studies showed

perceived severity also promoted subjects’ attention to HPV-related messages.

Credibility of the Information

1 study®? reported on ratings of message credibility for the HPV vaccine, which found that Undergraduate students were
more credible about message for loss framing than for gain framing, and that they had difficulty believing that HPV
vaccination would have an immediate effect, but that they believed that if they did not receive the HPV vaccine, they
could experience serious consequences from contracting the HPV virus.

Basic Attitudes Toward HPV Vaccine and Willingness to Search for HPV Vaccine Information
1 study?* showed that long-term framing promotes individuals’ perceptions of vaccine effectiveness and willingness to
search for information more than short-term framing.

Discussion
Advantages of Applying Message Framing Theory in HPV Vaccination Among
Undergraduate Students

In conjunction with the advent of the Big Data Age, the tide of social informatisation is set to engender a profound and
pervasive influence across all facets of our lives. In the current era, with the diversification and convenience of
information acquisition channels, the influence of foreign information on individuals has become more and more
significant. This information not only enriches our knowledge base, but also shapes our cognition and understanding
of related things. When confronted with a significant decision, individuals frequently consult a multitude of sources to
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assess the advantages and disadvantages, thereby enabling them to make more informed choices. External information
can prompt individuals to alter their conduct. As their understanding of matters grows and their decisions evolve,
individuals tend to modify their behavioral patterns to adapt to new circumstances and challenges.

In practical application, researchers leverage the message framing theory to optimize the presentation of HPV-related
health information. The dual-frame design, incorporating both the gain frame and loss frame, enables targeted commu-
nication tailored to distinct population groups.

The gain frame highlights the positive health benefits of HPV vaccination (eg, effective prevention of cervical cancer
and other associated diseases), making it suitable for audiences who are more sensitive to potential gains and inclined to
pursue positive outcomes. In contrast, the loss frame emphasizes the health risks and losses arising from failure to be
vaccinated (eg, an elevated risk of HPV infection and increased susceptibility to related cancers). This frame is more
effective at arousing a sense of crisis among individuals who are sensitive to potential losses, thereby prompting them to
take preventive actions.

Research findings indicate that the application of message framing theory yields positive effects on HPV vaccination
among undergraduate students. In particular, enhanced use of the loss frame can significantly strengthen individuals’

2729 and their trust in health information,® this helps guide undergraduate

perceived severity of HPV-related risks
students to understand HPV, thus keeping them sufficiently vigilant and mindful of the disease, and enabling them to
gain a clearer insight into the potential harms of remaining unvaccinated. The heightened risk perception facilitates the
development of sound health attitudes among undergraduate students, which in turn encourages them to engage in
preventive and protective behaviors in daily life. This psychological motivation directly translates into a stronger
willingness to receive HPV vaccination.”* %!

Compared with the traditional one-way information dissemination model, the message framing theory optimizes the
presentation format of HPV-related information. By structuring the information from the perspective of gains or losses, it
transforms abstract health knowledge into a more intuitive and understandable form, prompting undergraduate students to
actively seek out and learn about HPV-related information—including the precautions for vaccination, the vaccination
process, and the potential benefits it may bring.

Therefore, efforts should be stepped up to enhance data integration among universities, hospitals, and disease control
departments, so as to systematically track undergraduate students’ awareness, consultation, and vaccination rates
regarding the HPV vaccine. It is also essential to analyze how different health communication approaches impact
vaccination rates, thereby identifying weak links in information dissemination. Subsequent clinical health education or
knowledge dissemination targeting university students should strengthen the application of information theory frame-
works. Tailored to diverse student needs, personalized communication should convey the benefits of vaccination or the
severe consequences of non-vaccination, establishing a dual-dimensional “gain-loss” message framework. This approach
intensifies cognitive impact, heightens awareness of the severity of HPV infection among university students, encourages
proactive seeking and understanding of HPV-related health information, guides self-directed health management,
ultimately increases HPV vaccination rates among this demographic, and effectively reduces HPV infection rates

while preventing HPV-related diseases.

Limitations of the Application of Message Framing Theory in HPV Vaccination Among
Undergraduate Students

At present, there are still some shortcomings and limitations in the application of message framing theory: (DSome
studies lacked a blank control in their experimental design. For instance, only the gain-loss frame control was set up, and
the control of message framing and no message framing was not set up. This, to a certain extent, led to a decrease in the
credibility and rigor of the results of the study. @) Most of the current research focuses on the gain-loss frame, and the
interaction between the two types of frames, time frame and narrative frame, as well as multiple frame types, needs
further investigation. ®The HPV vaccination rate is affected by safety, efficacy, supply, price, awareness of HPV and
HPV vaccine, individual personality traits, personal risk perception, parental attitudes and other factors, and the current
research has rarely considered the interaction of multiple factors.@Most of the retrieved studies are based on the contexts
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of China or the United States, with a lack of research findings conducted in other cultural settings.®Most of researches
have adopted the cross-sectional research method, this research method mainly focuses on the immediate attitude or
intention change as the final landing point of the impact of message framing, but this research perspective ignores the
complex and continuous process between generating the intention to vaccinate against HPV and actually adopting the
behavior of HPV vaccination. In fact, numerous psychological changes, behavioral decisions, and actual actions are
involved from the time an individual generates the idea of HPV vaccination to the time he or she finally decides and
implements the vaccination behavior. It is a continuous process that involves multiple stages and influencing factors,
rather than a simple immediate response. Unfortunately, there is little longitudinal tracking of actual changes in
vaccination in current research. This lack of longitudinal tracking prevents us from accurately assessing the true
relationship between Message framing-based interventions and actual vaccination rates. Without such in-depth research
and data support, it is difficult to make an accurate assessment of the effectiveness of message framing in behavioral

interventions for HPV vaccination.

Future Research Directions of the Application of Message Framing Theory in HPV

Vaccination Among Undergraduate Students

In view of the limitations in existing studies, targeted improvements should be made in future research. First, in
experimental design, beyond expanding research on the application of temporal and narrative frameworks, the inclusion
of a blank control group is essential. This will enhance the comprehensive understanding of the message framing theory
and strengthen the rigor and reliability of research findings. In terms of participant selection, future studies should
conduct more extensive research on populations from diverse cultural backgrounds. Meanwhile, greater attention needs
to be paid to the heterogeneity among groups with distinct characteristics, which should be organically integrated with
a variety of external factors. In addition, the scope of outcome indicators should be expanded to exclude the confounding
effects of external factors on primary results, thereby enabling a more accurate evaluation of the application effects of
message framing theory in practical issues such as HPV vaccination. Furthermore, to gain precise insights into how
message framing theory influences vaccination behavior, researchers should not be confined to single cross-sectional
outcomes. Instead, in-depth investigations into the dynamic process are required, along with the adoption of more
comprehensive and meticulous research methods (including longitudinal follow-up). This approach will yield more
accurate and holistic data, thereby providing a more scientific basis for the formulation and optimization of relevant

intervention strategies.

Conclusions

This study summarises and analyses relevant studies on the application of message framing theory in HPV vaccination
among undergraduate students based on the framework of a scoping review. It also identifies the types of message
framing theory applications, interventions, outcome indicators, and intervention effects. The application of message
framing theory in HPV vaccination among undergraduate students is still in its infancy, and preliminary evidence
suggests that it can significantly improve vaccination intention and the perceived level of HPV-related risks among
undergraduate students. In the future, emphasis should be placed on monitoring the weak links in HPV-related knowledge
promotion. Meanwhile, the application of message framing theory should be strengthened in clinical health education,
and the emphasis on gains and losses should be adjusted to meet the psychological needs of different types of student
groups. Nevertheless, the number of extant studies is limited, the interventions are constrained, and there is a lack of
long-term dynamic outcome indicators. Future research should adopt longitudinal designs and culturally sensitive

framing strategies to improve HPV vaccination uptake.

Abbreviations
HPV, Human Papilloma Virus; STD, sexually transmitted disease; CFC, Consideration of Future Consequence.
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