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Abstract

Background: Supporting healthy lifestyle changes is a key aim of cardiovascular and pulmonary rehabilitation programs. SMS
text messaging programs have demonstrated effectiveness in cardiovascular disease risk reduction, weight loss, increasing physical
activity, and smoking cessation. The optimization of SMS text messaging programs may deliver greater population benefits as
mobile phone use becomes ubiquitous. Visual messaging (ie, image-based messages) has the potential to communicate health
messages via digital technology and result in enhanced engagement.

Objective: This study aims to determine and understand patient preferences for lifestyle-focused visual text messages that
support cardiovascular and pulmonary rehabilitation.

Methods: A discrete choice experiment was conducted in a 4-stage iterative process to elicit patient preferences for visual
message features. Attribute and level development yielded 3 attributes (purpose, image type, and web address), and 16 choice
sets were subsequently constructed according to a full factorial design. Patients participating in cardiovascular and pulmonary
rehabilitation were surveyed (on the web) for their preferences regarding the visual message choice sets. Respondents were asked
to choose among 16 pairs of visual messages regarding key lifestyle behaviors, namely, physical activity and nutrition. The data
were analyzed using a conditional logit model.

Results: There was a total of 1728 observations from 54 unique respondents. Two factors that were associated with patient
preference were gain-framed purpose compared with no purpose (odds ratio [OR] 1.93, 95% CI 1.40-2.65) and real images
compared with cartoon images (OR 1.26, 95% CI 1.04-1.54). A loss-framed purpose was less preferred than no purpose (OR
0.55, 95% CI 0.42-0.74). Overall, patients preferred positive images that were colorful and engaged with text that supported the
image and had a preference for images of real people rather than cartoons.

Conclusions: A discrete choice experiment is a scientific method for eliciting patient preferences for a visual messaging
intervention that is designed to support changes in lifestyle behaviors. SMS text messaging programs that use visual aids may
result in greater patient satisfaction by using a gain frame, using real images, and avoiding a loss frame. Further research is needed
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to explore the feasibility of implementation and the health and behavioral outcomes associated with such visual messaging
programs.

(J Med Internet Res 2021;23(9):e26224) doi: 10.2196/26224
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Introduction

Background
Noncommunicable diseases (NCDs) are the leading cause of
disease burden worldwide [1]. Two major
NCDs—cardiovascular disease (CVD) and chronic respiratory
disease—have negative impacts on quality of life [1], health
care costs [2], and worker productivity [3,4]. NCDs are generally
defined by their persistent effects on health, which require
long-term management [5]. NCD disease burden is largely
manageable by addressing the following four key modifiable
risk factors: tobacco use, alcohol misuse, physical inactivity,
and diet [5]. Chronic disease management programs, also known
as rehabilitation, offer group exercise and education sessions
with the aim of improving key modifiable risk factors [6,7].
The benefits of both cardiac and pulmonary rehabilitation are
well evidenced, which include reduced mortality, improved
quality of life, and reduced hospital admissions [7,8]. However,
uptake and attendance rates are poor, estimated to be between
10% and 30% globally [9,10] because of logistical barriers of
time and distance [11,12].

The rapid advancement of mobile technology presents an
opportunity to increase participation in existing rehabilitation
programs and support self-management. There are >4.7 billion
mobile phone users worldwide [13], and SMS text messaging
has become an inexpensive and simple way for people to
communicate. Strong evidence supports the effectiveness of
SMS text messaging interventions to promote smoking cessation
[14], weight loss [15], and increased physical activity [16]. A
randomized controlled trial is currently underway to evaluate
the effectiveness of a text message support program for patients
with CVD and chronic respiratory disease [17]. This is based
on a previous randomized controlled trial, the Text Me study,
which showed that a lifestyle-focused SMS text messaging
intervention was effective in improving cardiovascular risk
factors in patients with coronary heart disease [18]. Given that
visual aids have been found to enhance the engagement and
understanding of health messages [19], it is possible that a visual
messaging program could demonstrate similar, if not better,
outcomes to previous SMS text messaging interventions for
different populations; however, this is a relatively unexplored
area. Researchers have explored the application of visual aids
in technologies aimed at healthy behavior change, such as
websites [20,21] and mobile apps [22-24]. However, there is a
paucity of research investigating how visual aids may look like
in a mobile messaging format. To the best of our knowledge,
only one other study [25] has examined whether visual-based
mobile phone messages could be used to support healthy
lifestyle behavior change. However, this was tested in a cohort

of young, healthy university students with no chronic disease,
and the messages were stylistically simple. Therefore, we
explored the feasibility of an infographic-style visual message
containing both images and text. As an infographic-style visual
message is made up of many characteristics (eg, color, type of
image, and intention), we also investigated patient preferences
with regard to the differing characteristics of this specific format.
This project, which explored the use of visual aids in mobile
messaging, represents a novel expansion in the growing field
of persuasive health technology, which aims to use technology
to support positive behavior change [26].

Understanding patient preferences regarding various aspects of
SMS text messaging interventions is important for improving
them. Qualitative methods such as focus groups are commonly
used to gather patients’ perspectives, as used by the authors of
the Text Me trial to investigate why participants found the
intervention useful [27]. These methods are robust; however,
when trying to understand what patients like and dislike about
certain features of infographic-style visual messaging (ie,
whether they prefer this type of image over another), alternative
methods may be better suited. For example, one SMS text
messaging intervention used a quantitative method called a
discrete choice experiment (DCE) to elicit patient preferences
for various aspects, such as the frequency of messaging [28].
DCEs are a quantitative survey method and have been used to
measure patient preferences for health care services and products
[29]. DCEs define health care products and services by their
attributes (ie, characteristics), where each attribute has various
levels. For example, one attribute of a health care product could
be price, and its levels could be US $1, US $2, and US $5. DCEs
then present respondents with a choice set containing 2 or more
alternatives to choose from, where each alternative is described
by a different attribute-level combination. When a respondent
chooses an option, their preferences for certain attributes can
be estimated, and the relative weighting of attributes can be
calculated [30]. Although this is a robust preference elicitation
method, no DCEs to date have been used to explore the
preferences for visual messaging in a population of patients
with CVD and chronic respiratory disease.

Objectives
Therefore, the overall aim of this study is to understand the
preferences of patients with CVD and chronic respiratory disease
for lifestyle-focused visual-based messages.

The first objective is to determine which visual messaging
attribute levels were preferred by patients with CVD and chronic
respiratory disease using a DCE. The second objective is to
explore the reasons why patients preferred or not preferred
certain visual messages using a single open-ended question.
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Methods

Study Overview
This study was conducted as part of the process evaluation
component of an integrated text messaging (ITM) study [17].
Ethics approval was obtained from the Ethics Review
Committee of the Sydney Local Health District
(HREC/16/RPAH/362), Sydney, Australia. To address the first
objective of determining which visual messaging attribute levels
influenced participants’ choices, a DCE was conducted. This

DCE followed the ISPOR (International Society for
Pharmacoeconomics and Outcomes Research) guidelines on
conjoint analysis methods [31]. The following stages were
conducted and are described in the following sections: (1) the
development of attributes and levels, (2) survey design, (3)
survey delivery, and (4) data analysis (Figure 1). For addressing
the second objective of exploring the reasons why certain visual
messages were preferred or not preferred over others, a single
open-ended question was asked after each choice set. This is
described in the final section of the Methods section.

Figure 1. The four stages of the discrete choice experiment.

Stage 1: Development of Attributes and Levels
The development of attributes and attribute levels was carried
out in two steps. First, a list of potential attributes was generated
by examining the literature and discussing with experts from
SMS text messaging interventions (AT, JR, and RR) [32,33].
Eight attributes were identified on the basis that patients might
find them preferable: education (simple steps on how to perform
a behavior) [28], framing (explaining the positive or negative
outcomes of performing a behavior) [34-36], call to action (a
command to perform a behavior) [37], testimonial (stories of
similar people performing certain behaviors), color, mood (the
overall emotional feeling), URL (a link to a web address), and
a credibility indicator (acknowledgment of information as
coming from a credible source) [28]. After the attributes were
identified, they were reviewed independently by the research
team (AT, JR, and RR), and their suggestions were then
incorporated into the revised list of attributes and levels.

Following DCE guidelines [29], which recommend no more
than 6 attributes to minimize survey burden, we combined
similar defined attributes. For example, the URL and credibility
attributes were combined into a new attribute, URL to a credible
source, because the internet site used was of high quality. Where
attributes could not be combined together, they were redefined
as attribute levels. For example, the attributes color, mood, and
framing were redefined as levels gain-frame and loss-frame
underneath a new attribute called purpose. A visual message
with the gain-frame attribute level was specified by bright,
saturated colors to create a positive mood and contained text
explaining the benefits of performing the health behavior. On
the other hand, a visual message with the loss-frame attribute
level was specified by dark, unsaturated colors to create a
negative mood and contained text explaining the losses of not
performing the health behavior. The final list of attributes and
levels derived from this iterative process is outlined (Textbox
1).
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Textbox 1. Included attributes and levels of this discrete choice experiment.

Message purpose

• None (no additional information)

• Educational (simple instructions for performing health behaviors)

• Gain-frame (benefits of health action are explained)

• Loss-frame (losses of not performing health action are explained)

Image type

• Not real-life images (eg, cartoons, icons, and stick figures)

• Real-life images (eg, real-life people, objects, and places)

URL link

• Without (no web address provided)

• With (web address provided)

Stage 2: Survey Design
Given the small number of attributes and levels (3 attributes at
4, 2, and 2 levels), we decided to use a full factorial design
consisting of 16 choice sets. However, no orthogonal array was
available to fit this design, and so, the idefix package (Rstudio
Inc v3.6.0) [38] was used to generate an appropriate survey
design that randomized and balanced the various attribute-level
profiles. The result was a DCE design with a DB-error (Bayesian
D-error) efficiency of 0.4%. Once the survey design was
specified, visual messages were crafted according to the required
attribute-level combinations of each choice set. The content of
the visual messages was sourced from the original SMS text
messages developed for the ITM study (developed based on the
published process) [17,39] along with stakeholder websites.
The ITM SMS text messages themselves were developed based
on the behavior change taxonomy of Michie et al [40].
Therefore, our visual messages were directly adapted from these

original ITM SMS text messages. The first 8 choice sets centered
around the message go walking, and the latter 8 centered around
eat healthy. Visual messages were constructed according to the
level specified for each attribute. For example, for the attribute
levels educational, nonreal, and with URL, the actions required
to follow the proposed health behavior would be explained, a
cartoon image would be inserted, and a URL link would be
attached (Figures 2 and 3). Similarly, for the attribute levels
gain-frame, real image, and without URL, a real-life photograph
would be inserted, and bright saturated colors would be used
to emphasize the benefits of taking that certain health action
(Figures 2 and 3). Different variations in font, sizing, and layout
were considered for each visual message. After an iterative
design process for refinement, 32 visual messages were selected.
Each choice set was preceded by the question stem “If you were
going to improve your diet or your level of physical activity,
which visual message would you prefer to receive?”
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Figure 2. Example of a choice set from the discrete choice experiment survey.

Figure 3. Example of a "go walking" choice set from the discrete choice experiment survey.
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Stage 3: Survey Delivery
Before the delivery of the web-based survey to participants, it
was pilot tested among the research team. The aim was to
explore the acceptability of the DCE survey, the time taken to
complete it, and the ease of understanding. Once refinements
were made, a link to the web-based survey was sent to 141
participants via their nominated email address. These
participants had already been recruited as part of the ITM study
[17]. Eligible respondents consisted of adults with a medical
history of CVD (including coronary heart disease,
cardiomyopathy, peripheral arterial disease, and stroke) or
chronic respiratory disease (chronic obstructive pulmonary
disease, chronic bronchitis, emphysema, chronic asthma, and
bronchiectasis). These participants were recruited from 6
rehabilitation clinics across Sydney, Australia. Eligible
respondents were identified by clinical rehabilitation staff and
invited to participate in the ITM study. Participants provided
informed consent to participate in message feedback and
improvement. Of the 141 participants, 54 (38.3%) people
responded to the survey. Out of the 54 respondents, 6 (11%)
respondents did not fully complete all questions.

Stage 4: Data Analysis

Overview
Data analysis was informed by the ISPOR guidelines on
appropriate statistical methods for DCEs [41]. Analyses were
performed using SAS v9.4 (SAS Institute). Patient
characteristics were summarized as mean and SD for continuous
variables and number and percentage for categorical variables.
To analyze the DCE, a conditional logit model, also known as
McFadden’s choice model [42], was used, and odds ratios (ORs)
and 95% CIs were estimated. The conditional logit model is
based on the random utility theory, which states that choices
are made because they bring utility to the individual [43]. It was
assumed that the patients would choose the visual message (1

or 0) that maximizes their utility depending on the attributes.
This was formulated as follows:

U (1, 0) = β1 educational + β2 gain-frame + β3

loss-frame + β4 real image + β5 URL +    (1)

Single Open-ended Question
For addressing the second objective, participants were asked
an open-ended question to explore the reasons why certain visual
messages were chosen or not chosen over others. After each
choice set, participants were asked, “What did you like or dislike
about the visual message you have chosen?” Participants typed
their responses in a free text box (Figures 2 and 3). An inductive
thematic analysis was conducted to analyze these responses
[44]. First, the research team familiarized themselves with the
data by reading through the responses. Second, a set of initial
codes was generated, and each response was tagged with one
or more of these codes. As this was an iterative method, new
codes were added as new elements came up in the data. Next,
the codes were grouped under themes, which were defined as
patterns that describe something significant or interesting about
the data. These themes were then reviewed, and definitions were
developed. Overlapping themes were separated, and subthemes
were developed. The interactions between themes were also
examined.

Results

Overview
We received 54 surveys that resulted in a total of 1728
observations.

Respondent Characteristics
Most of the study sample (mean age 69.7 years, SD 8.7) was
male (34/54, 62%), was of White ethnicity (43/54, 84%), and
was diagnosed with CVD (32/54, 59%; Table 1). The median
level of education in the cohort was diploma certification.
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Table 1. Baseline demographic and clinical characteristics (N=54).

ValuesDemographic

69.7 (8.7)Age (years), mean (SD)

Gender, n (%)

34 (62)Men

20 (37)Women

Ethnicitya,b, n (%)

43 (84)White

6 (12)Aboriginal or Torres Strait Islander, Chinese, Japanese, Malay, South Asianc, Arab or Persian, Black African, Sub-
Saharan African, or Native American Indian

2 (4)Other

5.0 (4.0-7.0)Educationa,d, median (IQR)

Clinical disease type, n (%)

32 (59)Diagnosed with CVDe

22 (41)Diagnosed with chronic respiratory disease

aAs baseline data were collected from previous medical records, we collected all available data at the time of extraction.
bEthnicity data were only available for 51 participants.
cBangladesh, India, Nepal, Pakistan, or Sri Lanka.
dEducation data were only available for 51 participants.
eCVD: cardiovascular disease.

Visual Messaging Attribute Levels That Influenced
Preferences
As per the first objective, a DCE was used to determine which
visual messaging attribute levels influenced preferences.
According to the conditional logit model, the following three
attribute levels significantly influenced participant preferences:
a gain frame, a loss frame, and real images. Visual messages

with a gain-framed purpose were approximately 93% more
likely to be chosen over messages with no specific purpose (OR
1.93, 95% CI 1.40-2.65; Figure 4). Conversely, visual messages
with a loss-framed purpose were approximately 45% less likely
to be chosen than messages compared with no purpose (OR
0.55, 95% CI 0.42-0.74). Visual messages with a real image
were 26% more likely to be chosen than messages with a nonreal
image (OR 1.26, 95% CI 1.04-1.54).

Figure 4. Attribute levels of visual messages, which influenced participant choice.
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Reasons for Choosing Certain Visual Messages
As per the second objective, an open-ended question was asked
after each choice set to explore the reasons why certain visual
messages were preferred over others. The inductive thematic
analysis resulted in the following six themes and subthemes:
positive emotions (positivity, healthy, and cheerfulness), visual
appeal (colorful, engaging image, high brightness, and high

contrast), ease of understanding (clarity, large font, relationship
between image and message, and concise), usefulness (benefits
explained, informative, encouraging, and URL link), image
reality (natural beauty, real people, and real food), and disliked
features (forced to make a choice, irrelevant, condescending,
negative emotions, and ignoring mental health). Illustrative
quotations are provided in Table 2, and the conceptual patterns
and relationships among the themes are shown in Figure 5.

Table 2. Illustrative quotations of what participants liked and disliked about the visual messages.

Participant characteristics (gender,
age, and disease type)

QuotationsTheme

Positive emotions

Male, 56 years, COPDa“Stands out with a more positive vibe.”Positivity

Female, 66 years, CVDb“Much cheerier–colour probably.”Cheerful

Visual appeal

Male, 53 years, CVD“Bright colours encourage people to look, read and absorb idea.”Colorful

Female, 57 years, COPD“Photo of good-looking food makes me want to eat better.”Engaging image

Ease of understanding

Male, 29 years, CVD“Clear. Easy to read.”Simplicity

Male, 48 years, CVD“Photos supported text clearly and effectively. Good clear mes-
sage.”

Relationship between image and mes-
sage

Usefulness

Male, 43 years, COPD“It explains what the things [benefits] that you can get from
walking.”

Benefits explained

Male, 36 years, CVD“Links to Heart Foundation [website].”URL link

Image reality

Female, 42 years, COPD“The real outdoor picture instantly draws you to a feeling of health,
fresh air and sunshine.”

Nature images

Female, 66 years, CVD“I’d rather see photos of people than cartoonish drawings. The
other option is very unattractive!”

Real people

Features disliked

Male, 56 years, CVD“Neither is that good. Need to give reason rather than lecture or
order exercise.”

Forced to make a choice

Female, 57 years, CVD“Both are terrible assuming people are idiots.”Condescending or offensive tone

Male, 40 years, CVD“Yet again try to stay away from negative images.”Negative emotions

aCOPD: chronic obstructive pulmonary disease.
bCVD: cardiovascular disease.

J Med Internet Res 2021 | vol. 23 | iss. 9 | e26224 | p. 8https://www.jmir.org/2021/9/e26224
(page number not for citation purposes)

Choi et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 5. Illustrative quotations of what participants liked and disliked about the visual messages.

Discussion

Principal Findings
To our knowledge, this is the first study to examine the
preferences of patients with CVD and chronic respiratory disease
for varying characteristics of lifestyle-focused visual-based
messages to be sent digitally. As per the first objective, this
study used a DCE to determine whether 3 visual messaging
attribute levels significantly influenced participant preferences:
gain frame, loss frame, and real images. As per the second
objective, this study analyzed the responses to a single
open-ended question and discovered the reasons for choosing
or not choosing certain visual messages. The reasons for
choosing a visual message included positive emotion, visual
appeal, image reality, ease of understanding, and usefulness.
The reasons for not choosing a visual message included
irrelevant information, condescending tone, and negative
emotions. These findings have important design implications
for infographic-style health messages, suggesting that
gain-framed messages with lifelike photos are likely to be well
received by patients with CVD and chronic respiratory disease.

Comparison With Prior Work
This study found that framing had a strong influence on
participants’ preferences; gain-framed messages were liked,
and loss-framed messages were disliked. This proclivity toward
gain framing and aversion to loss framing is a well-known
phenomenon reported in the health communication literature.
It is unclear why framing effects occur. Therefore, understanding
how framing can effect preferences may inform future

implementation of visual messaging programs. It has been
suggested that the framing effect depends on the type of
behavior being communicated. For example, Rothman and
Salovey [45] discovered that gain-framed messages are more
effective than loss-framed messages in promoting
disease-preventing behaviors. In support of this idea, a
meta-analytic review of 94 studies demonstrated that
gain-framed messages were slightly more effective than
loss-framed messages in promoting disease-preventing behaviors
[46]. Rothman and Salovey [45] also discovered that loss-framed
messages were more effective than gain-framed messages in
promoting disease-detecting behaviors. They proposed that this
occurs because of prospect theory [47], which states that people
will be risk averse when considering actions with guaranteed
benefits and risk seeking when considering actions with potential
losses. In this study, two disease-preventing behaviors (walking
and healthy eating) were communicated to participants, and it
was found that gain-framed messages were preferred. In line
with the work of Rothman and Salovey [45], we suggest that
the observed framing effect is because of the fact that the
behaviors being promoted are disease preventing and that if
they were disease-detecting behaviors, then loss-framed
messages would be preferred over gain-framed messages.
Therefore, when incorporating framing appeals into health
messages, it is important to consider what type of behavior is
being advocated so that the message is well received by
participants.

Another line of research has proposed that framing effects may
depend on the individual’s disposition. For example, Covey
[48] suggested that framed messages that are congruent with
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an individual’s motivation are likely to be preferred, that is,
gain-framed messages are more persuasive when the recipient
is reward oriented, and loss-framed messages are more
persuasive when the recipient is threat aversive. It is unknown
what the motivational status of this population is, although some
evidence suggests that the patients undergoing cardiac
rehabilitation are likely to be threat aversive as they have
undergone a major coronary event and would want to avoid it
again in the future [19]. In that case, the findings of this study
contradict the findings of Covey [48]; however, this is difficult
to tease out, as we do not know whether this population is threat
aversive or reward oriented. Therefore, it is unknown whether
the framing effects in this study are mediated by the disposition
of the participants. Future research is needed to test whether the
motivational status of people with chronic diseases might
mediate framing effects.

In discussing framing effects, one study found little impact
because of message framing. Niu et al [25] examined the impact
of framed SMS text messages on encouraging healthy eating
practices. They discovered that participants’cognitive responses
did not differ between gain-framed and loss-framed messages,
that is, there was no observable difference because of framing.
However, there are at least 3 factors that may explain the
discrepancy in findings between this study and the study by Niu
et al [25]. First, the studies had different aims; this study sought
to understand one’s choices, and the other examined one’s
cognitive processes. Second, different methodologies were used;
this study used a DCE, and the other study used a questionnaire.
Finally, the samples were different demographically and
clinically; this study examined an older cohort with chronic
disease, and the other study examined a group of young, healthy
undergraduates. These three factors may explain why this paper
discovered a strong response to framing and why Niu et al [25]
saw virtually no response to framing.

Although framing was an influential design attribute, there were
other factors that may have accounted for the large difference
in preferences for gain-framed and loss-framed messages. For
example, certain colors may have attracted some respondents
to that particular visual message. In this DCE, bright saturated
colors were used when designing gain-framed messages. In
contrast, dark colors were used when designing loss-framed
messages. The purpose of the color was to accentuate the
respective gains and losses that the supposed action would bring.
Color, hue, and saturation preferences have been demonstrated
[19,49], which may have influenced the participants’ choices.
The findings of the thematic analysis support the idea that
messages with positive colors are preferred. Therefore, the
strong preference for gain-framed messages was likely
influenced by the use of positive colors.

Our results highlight that adapting messages into a digital visual
format requires the consideration of several design features. For
example, the use of images is a key design feature. As the digital
age advances, capturing and communicating photographs will
become easier and can be used in mobile health (mHealth)
interventions. Although it is understood that visual media can
impact the processes leading to behavior change [19,25], no
studies to date have examined whether the type of image might
have a different impact. This study found preferences for real

images over nonreal ones in a population of cardiac and
pulmonary rehabilitation patients. It is known that photos of
people are powerful, persuasive tools as viewers can establish
a relationship with the subject [50,51]. They elicit immediate
emotional reactions that can affect their behavior. The effects
of visual images on behavior change have also been reported
when there are demographic similarities between the subject in
the photograph and the viewer [52]. It is unknown whether this
effect also applies to patients with chronic diseases. Future
studies can examine whether visual image tailoring may
influence the reception of visual messages.

Text is another important element of visual messages. In this
study, we paired brief textual information with images. In
general, participants preferred these messages to messages with
no text as the text explained the visual message of the photo in
a manner that was simple and easy to understand. This finding
adds to the current understanding of effective infographic-style
health messages. In fact, simplicity as a design principle has
been identified as an important factor influencing user
acceptability of mHealth technologies in patients with CVD
[53]. However, messages that were too simplistic and contained
no textual information were generally disliked. Instead, what
patients seemed to prefer was a textual message that gave
meaning to the visual aid in a clear and concise way. Factors
such as font sizing, colors, layout, and positioning all contribute
to how the text in a visual message is perceived and should be
carefully considered to maximize clarity.

An interesting feature (further research to evaluate) used in this
study’s visual messages was a URL link. The purpose of this
was to act as a means for people to pursue more information.
The presence of the URL link also serves as a credibility
indicator. The addition of a URL link is a benefit of SMS text
messaging as a communication modality. Not only can
respondents see the website address, but those with internet
capabilities are also able to follow the link immediately and
view the website’s information. The findings from this study
were aligned with those of past studies examining the role of
visual aids in supporting chronic disease education. Visual aids
have been used across a variety of formats, including print
materials, websites, and mobile apps, to support the education
of patients with CVD and chronic respiratory disease
[20,22,24,54-57]. However, it is unknown whether visual-based
messages can be used. The findings from this study suggest that
there is great potential for visual messages that combine real
images with a simple lifestyle-focused message to be well
received by patients undergoing chronic disease rehabilitation.

The strength of this study lies in its DCE methodology. DCEs
have many advantages over traditional surveys in eliciting
preferences. First, DCE is an accepted survey method. The
benefit is that best practice guidelines were able to be followed
both in experimental design and also in statistical analysis
[31,41]. Although the DCE originated in economics [30] and
has been widely used to determine preferences for health
services and products [29], this is the first instance of a DCE
being used to explore the preferences for visual messaging. This
only highlights the versatility of a DCE and its future potential
to be used more widely in examining patient preferences in the
field of mHealth interventions.
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Another key advantage of DCE is its quantitative analysis.
Rather than using a traditional questionnaire that yields
qualitative results, DCE can measure preferences [29]. Of
course, learning about patient preferences is enhanced by both
qualitative and quantitative methods. In fact, qualitative methods
such as focus groups are highly recommended when developing
an initial idea of attributes, which the target population may
care about [33]. The full power of the DCE is realized when the
attributes are numeric. This allows for powerful analyses, where
choice can be graphed as a dependent variable of attribute
variables. However, in this study, the attributes were categorical
variables (message purpose, image type, and URL link); thus,
this type of analysis was not possible. Nevertheless, quantitative
results were obtained in the form of an OR, allowing the relative
size of the attributes to be ascertained.

DCE is also a robust method, as it indirectly measures
preferences. Participants were asked to choose the message they
preferred but not directly told of the different attributes that
comprised each message. This reduced participants’ bias, as
they have to consider which message they actually prefer by
comparing the two. Alternative preference elicitation methods
could have also been used. For example, multiprofile best-worst
scaling is a method in which the participant is asked to rank
several choices from best to worst [58]. A variant of this method
is single-profile best-worst scaling, in which a participant is
presented with a single option and asked to state the best and
worst aspects. Therefore, the DCE is a robust quantitative
method that holds great potential for future studies on patient
preferences for mHealth interventions.

Limitations
One of the limitations of this study was the lack of a no-choice
alternative. Participants were offered to choose between two
visual messages with no choice to opt out. This is an important
limitation as thematic analysis of the free text responses revealed
that some participants did not like either visual message,
suggesting that they would have likely chosen the opt out if it
was offered. In choice sets where there was no clear preference
for the participant, an opt out would improve the validity of the
results and better reflect their preferences. Therefore, future
DCEs exploring patient preferences for visual messaging should
use a no-choice alternative.

Another limitation of this study was that some attributes might
have been missed in the DCE. Attribute selection is an important
step in running a DCE [31]. However, as DCEs work best when
focusing on only a few attributes, other attributes may have
been excluded from the survey. Therefore, there may have been
attributes that influenced patient preferences but were not tested
in the DCE. To ensure that all attributes are captured in the
survey, it is useful to use qualitative methods, such as focus
groups and interviews [33]. Owing to COVID-19, these
face-to-face qualitative methods were not possible, limiting the
scope of possible attributes that this DCE could have examined.
In the future, given the uncertainties of the current health
situation, we would like to conduct qualitative interviews over
the phone or via videoconferencing to obtain valuable participant
input in the development of visual messages.

In relation to the design of the visual messages, although they
were developed using a systematic and iterative process, we did
not pilot test them before seeking consumer feedback. Therefore,
we have identified this as a limitation and, in the future, would
like to test different variations of font, sizing, and layout to
determine optimal combinations. In relation to the 87
participants who were sent the survey link but did not open it,
there is no way of knowing their preferences, so we cannot
assume that they disliked the messages from the fact that they
did not open the survey.

The fourth limitation was the number of choice sets. The DCE
guidelines state that the ideal number of choice tasks is 8-16
[29]. This survey was constructed with 16 choice tasks, which
were thought to be an acceptable length for respondents.
However, there were a number of partially completed surveys,
suggesting that there were too many choice tasks. Therefore, a
shorter survey may have resulted in more completions. Instead
of using a full fractional design, future DCEs should use a
fractional factorial design, which will allow the number of
choice tasks to be reduced so that the survey is less burdensome
to participants.

The strength of the investigation was limited by the small sample
size. Therefore, the results are not generalizable to a wider
population of people undergoing both cardiac and pulmonary
rehabilitation. The small sample size also meant that data
analysis was limited. In this study, a conditional logit model
was used to examine the associations between the choice
outcome and the visual message attributes [42]. With a larger
sample size, a different model could have been used, namely,
a multinomial logit model, which examines associations between
the choice outcome and demographic characteristics as well as
the visual message attributes. Other DCEs have used a
multinomial model to examine whether preferences are
influenced by age, sex, ethnicity, income, and education [28].
Future DCEs with sufficiently large sample sizes should
investigate the effect of demographics on preferences. Finally,
a limitation arises from the fact that this research was an
additional substudy with recruitment from the ITM trial, which
was not specifically designed to test visual messages [17].

Conclusions
This study explored the preferences for lifestyle-focused visual
messages in patients with CVD and chronic respiratory disease
and found that message framing and image type were important
characteristics. Framing was the most important factor that
influenced preferences. A strong preference for gain-framed
messages with real images was shown. As such, when designing
visual messaging interventions for patients with chronic
conditions, these attributes may influence the acceptability of
messages. Owing to COVID-19 restrictions, the DCE was
delivered on the web. Further research is needed to deliver visual
media content using digital technology and determine whether
the identified preferences actually hold. Future studies can
examine the implementation of these visual messages and their
effects on chronic disease rehabilitation health and behavioral
outcomes.
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