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a b s t r a c t

Objectives: This paper focuses on the underlying mechanisms of women’s perceptions of persuasive
visual health information.
Methods: In the image viewing process, a separation between the image producer and the image viewer
occurs, and the connection between the two is fractured. This mixed method research included modal
discourse analysis (coding based on visual grammar theory), an eye tracking experiment, a questionnaire
survey, and in-depth semi-structured interviews. The interactive meanings of journalistic images related
to the human papillomavirus (HPV) vaccine were identified through four sets of codes. In addition, the
perceptions of female viewers were analyzed.
Results: In the first set of stimuli, i.e., the infographic, the female participants focused most of their
attention on information about the nine-valent HPV vaccine. An analysis of the interactive meaning of
two sets of journalistic pictures, i.e., fictional pictures and nonfictional pictures, indicated that the image
producers did not implement useful viewer involvement strategies to persuade viewers. Furthermore,
female viewers focused their attention on the “similar other” during the viewing process, gazing at the
patient the longest as the primary area of interest (AOI).
Conclusions: The study indicates that the current persuasive visual information about the HPV vaccine
needs further improvement due to the high demand for information about HPV from the Chinese female
audience.
© 2020 The author(s). Published by Elsevier B.V. on behalf of the Chinese Nursing Association. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
What is known?

� Cervical cancer poses a considerable threat to women’s health
internationally. The human papillomavirus (HPV) vaccine thus
plays an increasingly important role in effective prevention, as it
can significantly reduce the likelihood of developing the disease.

� In the image viewing process, a separation between the image
producer and the image viewer occurs, and the connection be-
tween the two is fractured. This disconnection can cause chal-
lenges and introduce questions regarding the distribution of
health information.
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What is new?

� The HPV journalistic image producers did not implement useful
viewer involvement strategies to persuade viewers.

� The female viewers focused their attention on the “similar
other” during the viewing process, gazing at the patient the
longest. Therefore, the visual persuasion should adopt a patient
centered communicative strategy.
1. Introduction

In the digital era, the question of what types of mechanisms
influence audience perceptions of medical-related journalistic im-
ages remains unanswered. In the viewing process, a separation
between the image producer and image viewer occurs, and the
connection between the two is fractured. This disconnection can
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cause challenges and introduce questions regarding the distribu-
tion of health information.

This paper discusses women’s perceptions of health informa-
tion, focusing on cervical cancer data, as cervical cancer is the
second most contracted cancer by women worldwide. Cervical
cancer is difficult to cure. It poses a considerable threat to women’s
health internationally. The human papillomavirus (HPV) vaccine
thus plays an increasingly important role in effective prevention, as
it can significantly reduce the likelihood of developing the disease.
For these reasons, cervical cancer prevention was chosen as the
focus of this research.

To bridge the gap between the producers of preventive health
images and the viewers of these images, this paper analyzes the
new social relationships that are constructed as a result of jour-
nalism practices and female viewers’ cognitive perception. Visual
grammar theory asserts that through the process of image viewing,
the viewer and the image producer create a new, meaningful social
relationship, which makes the image viewing process part of a
social interaction. This study examines how visual information in
the media interacts with female undergraduate students’ recogni-
tion processes and analyzes the new social relationships that are
constructed during the viewing process.

2. Methods

2.1. Participants

Given the large scale of eye movement data, the number of
experiment participants in previous studies has mainly been 15 to
45. Through an official We Chat group for the School of Languages
and Communication Studies of Beijing Jiaotong University, 20
qualified subjects were recruited among female college students
enrolled in the school [1]. The average age of the participants was
20 years. There were no barriers to the participants’ information
recognition, and all participants had normal or corrected-to-
normal vision. The participants were all liberal arts majors. Previ-
ous studies have shown differences in students’ cognition of the
HPV vaccine by student major mainly between medical and
nonmedical majors [1,2]. In addition, a study by Huang et al.
showed no significant difference in cognition of and attitude to-
wards the HPV vaccination among liberal arts and science majors
[3]. The present study was conducted over three days, with 4 par-
ticipants on the first day, 7 participants on the second day and 9
participants on the third day.

2.2. Study design

This study involved an eye-tracking experiment. The re-
searchers chose 13 journalistic images from the largest Chinese
online open image database, Visual China (www.vcg.com), as the
materials for the eye-tracking experiment with female college
students.

Thirteen journalistic images were selected through intentional
sampling and then classified into three sets. The 13 images included
one infographic and two sets of a total of 12 journalistic pictures.
The researchers divided the journalistic images into two sub-
categories: nonfictional and fictional. Coding was conducted using
interactive meaning analysis according to visual grammar theory
introduced by Kress and Leeuwen (2006) [4]. The eye-tracking in-
dicators included the pupil diameter, total fixation duration, and
time to first fixation in each experimental session. The eye move-
ment sequences of the participants were described based on the
areas of interest (AOIs).

By conducting in-depth semi-structured interviews and surveys
with all participants immediately following their eye-tracking
sessions, the authors identified several characteristics of Chinese
female undergraduates’ perception of journalistic images related to
the HPV vaccine.

2.3. Variables

The determination of the visual AOIs was conducted by two
research assistants, whose independent analyses were then dis-
cussed with a third research assistant. The total fixation duration
and the time to first fixation on the AOI were counted, and the
fixation duration, time to first fixation and viewing sequence of
each AOI were analyzed. The eye movement parameters and their
definitions in this article are described below.

Pupil Diameter: The diameter of each participant’s pupils while
viewing the pictures reflects the participant’s emotional response
to information in the picture.

Total Fixation Duration: The total time participants spent
viewing each AOI reflects the degree of attention to the informa-
tional elements in each section of the image.

Time to First Fixation: The time required for each participant to
look at each AOI indicates the order of the participant’s attention to
each section of the picture. According to these parameters, the
participants’ eye movement sequences could be identified and
explained.

2.4. Ethical considerations

Participants were informed about the data security procedures
to ensure the confidentiality of participant information. The re-
searchers enhanced the viability and reliability of the study by
obtaining informed consent and ensuring confidentiality. Each
participant was informed that the interviewwould be recorded and
was given the opportunity to review the transcribed interview. All
participation in this study was strictly voluntary, which was
communicated in the informed consent letter.

2.5. Data analysis

This study employed the methods of multimodal discourse
analysis (i.e., visual grammar theory), eye tracking, semi-structured
interviews, and surveys.

All data were recorded with the Tobii Pro Spectrum Eye Tracker.
This device can perform data capture at 1200 Hz and is equipped
with a 23.8-inch display with a resolution of 1920 � 1080 pixels. To
minimize the impact of uneven light, the light source in the labo-
ratory was kept constant. During the experiment, the experimental
stimuli (images) were displayed on the screen, and the eye tracker
recorded the participants’ eyemovements. This studywas designed
to show each participant 13 stimulus images. The eye movement
tracking experiment lasted approximately 10e15 min for each
participant. After the eye movement tracking experiment, in-depth
interviews and questionnaires were conducted for further
investigation.

3. Results

3.1. Viewing analysis of the infographic

The infographic is about HPV vaccine introduction in Chinese
(Fig. 1) and its contents in English are shown in Table 1. After the
regions of interest were coded by AOI, the total fixation duration of
all participants was analyzed (Fig. 1). It was determined that the
five most-viewed areas on the images presented to the participants
were the prevention function, applicable age, vaccine issue time,
and price of the nine-valent HPV vaccine. Overall, the participants
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gave 39.42% of their attention to information concerning the nine-
valent HPV vaccine, 33.55% to the tetravalent HPV vaccine, and
19.11% of their attention to the bivalent HPV vaccine.

To analyze variations in visual fixation on the same picture
among the participants, the researchers designed analysis units for
the visual stimulus material. By defining the boundary of the visual
AOIs in the stimuli, the researchers divided different targeted re-
gions into different elements. According to the experimental data,
the AOIs that the participants spent the most time to the least time
focused on were as follows: 1) nine-valent vaccine prevention, 2)
recommended age for the 9-valent vaccine, 3) bivalent vaccine
prevention, 4) nine-valent vaccine issue time, 5) nine-valent vac-
cine price, 6) quadrivalent vaccination injection procedures, 7)
bivalent vaccine issue time, 8) quadrivalent vaccine and prevention
of disease, 9) prevention, 10) bivalent vaccine price, and 11) price.
3.2. Attention analysis of the new social relationships formed
through image production

When people “read” visual images, they do not distinguish in-
dividual elements from other parts of the same picture as they do
when they are reading paragraphs of text. Individuals consider a
single visual element as a whole. Through the measurement of eye
movement, the sequence of a subject’s reading of different visual
elements can be captured to analyze the attention distribution.

Overall, the social distance of the journalistic picture samples
shows a medium level of involvement of the viewer by image
producers. The representative characteristics of the interaction
between participants and the selected stimulus materials were
Fig. 1. Heat map of H
analyzed carefully through content analysis coding. According to
visual grammar theory introduced by Kress and Leeuwen, four sets
of codes were used for the two categories of journalistic pictures
that served as stimuli [4]. The first and second sets of codes were
“eye contact (human)” and “eye contact (represented as human)”,
each of which included “with eye contact” and “without eye con-
tact” subcodes. The third set of codes was “social distance”, which
included the following subcodes: 1) “intimate distance”, 2) “close
interpersonal distance”, 3) “far interpersonal distance”, 4) “close
social distance”, 5) “far social distance” and 6) “impersonal dis-
tance”. The last set of codes was “attitude”, which contained five
subcodes: 1) “horizontal angle”, 2) “high angle”, 3) “low angle”, 4)
“frontal angle” and 5) “oblique angle”.

For example, for the first set of codes, because only 1/6 of the
photos featured imagery that simulated eye contact with the
viewer, so the viewer’s involvement level, as measured by “eye
contact” with the image, was quite low across participants. Only 2
pictures (of the 12 pictures) involved eye contact with the viewer.
Most of the journalistic pictures in the sample were not intended to
evoke the attention of the viewer. The interactive meaning of this
form of journalistic image production is therefore that the world
represented in the picture is not important to the viewer or has no
relationship with the viewer; thus, neither of the two types of
journalistic pictures (nonfictional and fictional) strongly influenced
the viewer.

The social distance of the images fell mainly in the categories of
“far interpersonal distance” (3 of the 6 fictional journalistic pictures
and 2 of the 6 nonfictional journalistic pictures) and “far social
distance” (1 of the 6 fictional journalistic pictures and 3 of the 6
PV vaccine types.



Table 1
HPV vaccine introduction.

Vaccine types Bivalent HPV vaccine Tetravalent HPV vaccine Nine-valent HPV vaccine

HPV subtype 16, 18 6, 11, 16, 18 6, 11, 16, 18,31, 33, 45, 52, 58
Recommended age for females (only
recommended for females)

Recommended
age for females

Recommended age for males Recommended
age for females

Recommended age for males

American Obstetrics and
Gynecology Association

11e26 years old 11e26 years old 11e26 years old 11e26 years old 11e26 years old

WHO 9e14 years old 9e14 years old Recommendation
determined based on local
conditions

9e14 years old Recommendation
determined based on local
conditions

CFDA 9e25 years old (changed to 9e45
years old in May 2018)

20e45 years old e 16e26 years old e

Time to market 2006 2007 2014
Time to market in Mainland

China
July 2016 June 2017 April 28, 2018

Reference price (3 doses) 1740 CNY 2394 CNY Hainan Province won the bid price of 3894 CNY
(5800 CNY for Boao United Family Healthcare)

Recommended vaccination
procedures in Mainland China

3 doses (one each for 0, 1 and 6) 3 doses (one each for 0, 2 and 6) 3 doses (one each for 0, 2 and 6)

Primary function Prevents 70% of cervical cancers Prevents 70% of cervical cancers and 90% of
genital warts

Prevents 92.1% of cervical cancers and 90% of
genital warts

Preventable diseases HPV 16- and 18-related cervical
cancer
CIN 1
CIN 2/3
Adenocarcinoma in situ

Four genotype-related cervical cancers
Vulvar and vaginal cancer
CIN 1
CIN 2/3
Adenocarcinoma in situ
VIN 2/3
Females: Vaginal intraepithelial neoplasia 2/3
Males: Penile intraepithelial neoplasia 1/2/3,
penile cancer
Genital warts
Anal intraepithelial neoplasia
Anal cancer

Nine genotype-related cervical cancers
Vulvar and vaginal cancer
CIN 1
CIN 2/3
Adenocarcinoma in situ
VIN 2/3
Female: Vaginal intraepithelial neoplasia 2/3
Male: Penile intraepithelial neoplasia 1/2/3,
penile cancer
Genital warts
Anal intraepithelial neoplasia
Anal cancer

Preventive effect HPV 16- and 18-related diseases
Prevention rate is 98.1%

HPV 6-, 11-, 16-, and 18-related disease
prevention rate of nearly 100%
Male genital disease prevention rate of 90.4%

HPV 6-, 11-, 16-, and 18-related disease
prevention rate exceeding 99%
HPV 31, 33, 45, 52, and 58-related disease
prevention rate of 96.7%
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nonfictional journalistic pictures). None of the pictures was char-
acterized by “intimate distance”, which involves the viewer the
most. In the two categories of journalistic pictures, one picture in
each category featured “impersonal distance”, which involves the
viewer the least.

The fourth set of codes was used to analyze the power rela-
tionship that the image producer was trying to construct. An
explanation is provided in section 3.3.
3.3. Production of perceived power relationships in HPV-related
images

Utilizing Kress and Leeuwen’s visual grammar theory, the re-
searchers analyzed participants’ perceived power relations be-
tween the represented participants in the picture during the
viewing process, as well as the intended viewpoint of the producer
of the picture [4]. In Fig. 2, the power relationships between the
viewer and the represented participants in the images are as fol-
lows (from left to right): viewer > represented participant;
viewer ¼ represented participant; and viewer < represented
participant. A comparison of the pictures showed that in the low-
angle pictures, the represented participant attracted most of the
viewing participants’ attention. Instead of constructing a set of
relationships, the participants focused the vast majority of their
attention on the powerful vaccine sellers.

In terms of the acquisition of HPV-related information, regard-
less of how the power relationship between the represented
participant and the viewer changed, the participants focused
mainly on doctor-patient interactions in the nonfictional picture
group. However, in the fictional picture category, the participants’
attention to the imaginary doctor-patient relationship changed
significantly from a projection of themselves onto the relationship
to more symbolic representations of the scarcity of the HPV vac-
cine. In the high-, horizontal- and low-angle fictional pictures, the
participants’ fixated their gaze the longest on direct HPV health-
related information.

The experimental results show that participants showed the
most concern for diseases that can be prevented by the HPV vac-
cine, the prevention rate, and information concerning the nine-
valent HPV vaccine, while they paid little attention to the price of
the vaccine. In addition, they showed little concern for the price of
the HPV vaccine across all categories and types of vaccines. Par-
ticipants were more emotionally connected to images containing
close-up images of the vaccination process (e.g., injections), images
of people waiting in line for vaccinations, and images depicting the
high price of the vaccine, and they were less emotionally connected
to images portraying interactions between doctors and patients.
4. Discussion

4.1. The viewer: attention to the “similar other”

Some studies on persuasive visual health information have
shown that the “similar other” can effectively strengthen the link
between the represented participants in the picture and the viewer
[5]. The analysis of the interview data showed that in the process of
viewing images of staff-patient interactions, the participants pro-
jected their own imagination of themselves as participants in the
picture, consistent with the “similar other” theory.

Based on the analysis of the fixation sequences, in the second



Fig. 2. Power relationships between the viewer and the represented participants in the images (From left to right: “high angle”, viewer > represented participant; “horizontal
angle”, viewer ¼ represented participant; and “low angle”, viewer < represented participant).
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picture in the nonfictional picture set, the participants fixated the
longest on the doctor’s computer and the patients but paid only half
as much attention to the doctor. They also paid little attention to
medical equipment and other items in the office, such as the
medical records held by the doctor and the pictures hanging on the
wall. Subjects fixated first on the patient, followed by the doctor’s
computer, the doctor, the pictures hanging on the wall, medical
records and medical equipment. In this case, the participants
focused mainly on the patient in the picture.

This characteristics of the participants’ fixation sequences can
also be seen in the power relationship analysis. In Fig. 2, regarding
the different power relationships represented in the journalistic
pictures, the heat map of the female graduate students’ attention
shows that the students’ gazes were focused on the patients rep-
resented in the stimuli during the data collection procedure.
4.2. Persuasive visual health information: contradictory
representation strategies

The analysis of the interactive meaning of the stimulus pictures
revealed contradictory production strategies. On the one hand, the
strategy of involving the viewer in positive interactions, such as
through the use of the frontal angle (9 of the 12 pictures), was used;
on the other hand, some other useful strategies for involving the
viewer in interactions, for example, the use of eye contact with the
represented participants and the creation of a close social distance,
were neglected. This indicates that in mainland China, the health
communication of the Chinese news media has remained in the
very early stages. For medical departments, the dissemination of
epidemic prevention knowledge has not prioritized. Therefore, HPV
vaccine-related information and news reports are difficult to find
on the official websites and social media accounts of the Chinese
Women’s Federation, China’s relevant medical authorities and the
mainstream Chinese media. The active communicating agents for
HPV vaccine campaigns are private hospitals and commercial in-
termediaries in China. According to a media report, the vaccine is
still in short supply in China. Due to these circumstances, many
Chinese women go to overseas to be vaccinated.
5. Conclusion

This study attempted to explain the mechanisms of individuals’
perception of persuasive visual health information. Twenty female
undergraduate students were chosen to examine how a female
audience viewed journalistic pictures related to the HPV vaccine
from the largest Chinese online open image database, Visual China
(www.vcg.com). To examine the link between the separate pro-
cesses of image production and image viewing, the interactive
meaning of the stimuli was coded following visual grammar theory.
Other mixed methods, such as an eye tracking experiment, a
questionnaire survey, and in-depth semi-structured interviews,
were used to further investigate how females perceived the HPV
vaccine pictures. To support the development of more practical
strategies to administer persuasive visual health information, the
stimuli were classified into three sets: an infographic, fictional
journalistic pictures and nonfictional journalistic pictures.

The research data show that for the first set of stimuli, i.e., the
infographic, the female participants focused most of their attention
on information about the nine-valent HPV vaccine. The analysis of
the interactive meaning of the two sets of journalistic pictures, i.e.,
the fictional and nonfictional pictures, showed that the image
producers did not implement useful viewer involvement strategies
to persuade the viewer.

Second, the researchers found that when female undergraduate
students looked at journalistic pictures related to HPV, they first
looked for the “similar other” in the pictures and then substituted
themselves into an imaginary set of social relationships. In the
sample of nonfictional pictures, the participants paid the most
attention to the doctor-patient interaction. The study demonstrated
that participants frequently focused on the doctor-patient inter-
action as the starting point when viewing the images.

Third, depictions of the scarcity of the HPV vaccine and the risk
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of contracting the disease strongly captured the attention of par-
ticipants. In the infographic and fictional pictures, female college
students paid the most attention to information that was directly
related to HPV and gazed at this information the longest.

Future research should focus on the interaction between health
knowledge and social consciousness instead of relying on experts
to disseminate medical information to the public. Regarding Chi-
nese media image production, interactive meaning strategies that
lead to higher viewer involvement, such as using more eye contact,
creating a closer social distance, and providing more key informa-
tion directly to the social groups that need the information the
most, should be adopted. In terms of how females perceive visual
health information, the questionnaire survey and in-depth semi-
structured interviews indicate that further research is needed
Current visual persuasive information on the HPV vaccine needs
further improvement due to the high demand for information
about HPV from the Chinese female audience.

The development of a knowledgeable and healthy populace will
be more likely if diverse agents of society can participate in the
process of communicating important ideas effectively.
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