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Abstract: People respond to different types of health messages in persuasive health communication
aimed at motivating behavior change. Hence, in human factors design, there is a need to tailor health
applications to different user groups rather than change the human characteristics and conditions.
However, in the domain of fitness app design, there is limited research on the relationship between
users’ perceived motivation of health messages and their social–cognitive beliefs about exercise, and
how this relationship is moderated by gender. Knowledge of the gender difference will help in tailoring
fitness apps to the two main gender types. Hence, I conducted an empirical study to investigate the
types of health messages that are most likely to motivate users and how these messages are related
to outcome expectation, self-efficacy, and self-regulation beliefs in the context of exercise modeling.
The results of the data analysis show that users are more motivated by illness- and death-related
messages compared with obesity-, social stigma-, and financial cost-related messages. Moreover, illness-
and death-related messages have a significant relationship with users’ social–cognitive beliefs about
bodyweight exercise. These findings indicate that, in the fitness domain, illness- and death-related
messages may be employed as a persuasive technique to motivate regular exercise.

Keywords: health message; persuasive communication; persuasive technology; social cognitive
belief; fitness app

1. Introduction

With the advent of the smartphone, public health communication has become popular.
It seeks to promote and protect the health of the general population through persuasive
health messages. The messages aim to influence social norms, advocate health-centered
public policy, increase individual knowledge and awareness, and promote behaviors
beneficial to the target audience [1]. In public health communication campaigns and
interventions, persuasive messages are sent to the public to elicit certain health outcomes,
including performance of healthy behaviors such as healthy eating, physical activity, and
smoking cessation. For such messages to be effective, certain guidelines are often followed
by experts, including determining the target audience, the expected responses, the specific
message to be sent, evidence to support the message, and the type of appeal (negative
or positive) to be used. Effective health messages are designed to reflect the interests,
preferences, and values of the target audience. They have the potential to quickly reach a
large audience and elicit the target behaviors [1].

However, there is limited research on the relationship between health messages and
the target users’ social–cognitive beliefs, which are determinants of health behaviors.
Moreover, there are no studies on the moderating effect of key demographic characteris-
tics, even though public health communication campaigns that “tailor health messages
to recipients’ sociodemographic characteristics are more effective than uniform ones”
(p. 11) [2]. To bridge this gap, I conducted a large-scale empirical study (n = 669) to
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investigate the relationships between users’ perceived motivation of health messages and
their social–cognitive-beliefs when observing behavior models performing bodyweight
exercise; and how gender moderates the relationships. On one hand, I focused on five
types of health messages: obesity-, social stigma-, financial cost-, illness-, and death-related.
On the other hand, I focused on three social–cognitive beliefs: self-efficacy, self-regulation,
and outcome expectation.

The data analysis shows that, regardless of gender, users are more likely to be moti-
vated by illness- and death-related messages compared with financial-cost-, obesity- and
social-stigma-related messages. I found a significant relationship between users’ perceived
motivation of illness- and death-related messages and their self-regulation beliefs. I also
found a significant relationship between users’ perceived motivation of illness-related
messages and their outcome expectations and self-efficacy beliefs. Particularly, I found
a significant relationship between females’ perceived motivation of social-stigma-related
messages and their outcome expectations and self-efficacy beliefs, but none for males. The
findings indicate that illness- and death-related messages are most likely to be effective in
motivating behaviors in the fitness domain.

2. Background

In this paper, I aim to achieve two objectives. The first objective is to investigate the
relationship between users’ perceived motivation of health messages and social–cognitive
beliefs about bodyweight exercise, and the moderating effect of gender. The second
objective is to examine users’ levels of perceived motivation with regard to different types
of health messages and the effect of gender. Hence, I provide an overview of persuasive
messages, behavior modeling, and social cognitive theory (SCT) in the context of persuasive
health communication.

2.1. Health Communication

Health communication links the fields of communication and health [3]. It is the study
and use of communication strategies to inform a group of individuals and enhance their
health [4]. Typical channels for health communication include flyers, brochures, newspaper,
radio, television, emails, mobile apps, social media, and websites [5,6]. Health communica-
tion has “relevance for virtually every aspect of health and well-being, including disease
prevention, health promotion and quality of life” [7]. Hence, it is “increasingly [being]
recognized as a necessary element of efforts to improve personal and public health” [3].
Particularly, health communication is used as a persuasive technique for motivating behav-
ior change. This entails wording, phrasing, framing and tailoring health messages in ways
that are more effective in eliciting the target behaviors.

Four key health communication techniques that have been identified to support and
motivate behavior change include personalization, tailoring, narrative, and framing. Per-
sonalization is health communication designed for an individual based on information
gathered from the individual, especially while communication with a health application.
Tailoring (also known as targeting) is health communication designed for groups of people
based on demographic characteristics such as age, gender, sex, race, culture, language, or
psychographic characteristics such as attitude, motivation, interest, lifestyle, or personality
traits. Narrative is health communication delivered to the target audience in the form
of a story, testimonial, or entertainment-based education [3]. Finally, framing is the com-
munication of the same health message in alternate ways. Examples of message framing
include gain vs. loss, rational vs. emotional, etc. Specifically, rational messages appeal to
logic, while emotional messages appeal to emotion (e.g., by highlighting fear and severity).
Rational appeal works better with an audience that is interested in the target behavior,
while emotional appeal works better with an audience that is not already interested in the
target behavior [8]. Moreover, gain-based framing is the phrasing of a statement in terms
of its positive (gain) features and/or outcomes, while loss-based framing is the phrasing of
a statement in terms of its negative (loss) features and/or outcomes [9].
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One of the main fields of health communication where communication techniques
are utilized to motivate behavior change is mobile health (mHealth, for short). MHealth
is the “use of mobile and wireless technologies to support the achievement of health ob-
jectives” (p. 1) [10]. As stated by the World Health Organization [10], mHealth has the
potential to revolutionize healthcare service delivery across the globe. Particularly, mobile
phones (including feature and smart phones) have become a very popular and powerful
health communication medium and channel for healthcare service delivery. Through the
power of the mobile phone, more and more people are becoming only one click away
from accessing health information and/or services. By means of short message service
(SMS) and mobile health apps, tailored information and intervention materials are dissemi-
nated to specific target audiences with the intent of spreading knowledge, supporting, and
motivating behavior change [3]. A systematic review by Hall et al. [11] found that most
text-messaging interventions were effective in addressing health problems in domains such
as physical activity, smoking cessation, weight management, diabetes self-management,
and medication adherence for antiretroviral therapy. Particularly, in recent years, fitness
apps have gained traction as a persuasive technology for motivating physical activity.
Fitness apps are being used by different individuals to meet different health goals such as
setting exercise goals, developing exercise routines, increasing motivation/self-awareness,
and/or improving eating habits [12,13]. This has sparked intensive research into the
potential effectiveness of fitness apps in fostering behavior change [14–17]. However,
there is limited work on the relationship between the perceived motivation of health mes-
sages and social–cognitive beliefs in the context of exercise modeling. Investigating this
relationship will help designers of physical activity interventions know the types of mes-
sages that should be targeted at improving social–cognitive determinants of exercise. This
social–cognitive determinants (e.g., self-efficacy, self-regulation, and outcome expectation)
have the potential of motivating behavior change in the physical domain [18,19].

2.2. Behavior Modeling

Behavior modeling is a persuasive technique, in which an expert, coach or teacher
demonstrates to an observer the correct performance of a given behavior [20]. In the context of
social learning, the demonstration of the behavior helps the observer to perform it easily and
correctly. A typical example of health behaviors modeled by human–computer-interaction
technologies (such as virtual coaches [21] and humanoid robots [22]) is bodyweight exercise
aimed at improving the physical and mental health of the observer of the behavior. In
a systematic review by Conroy et al. [23], behavior modeling (based on instructions and
demonstrations) was found to be one of the most commonly employed persuasive strategies
in fitness apps on the market.

2.3. Social Cognitive Theory

The SCT is a behavior change theory that helps in explaining why people engage in
certain behaviors. It posits that human cognition, the environment, and behavior interact
reciprocally to define and/or shape behaviors [24]. The key cognitive factors found to
determine behaviors include self-efficacy, self-regulation, and outcome expectation [25,26].
These cognitive factors interact with environmental factors such as social and technological
systems to shape human behaviors. For example, a mobile app featuring exercise models
(e.g., a personal trainer or virtual coach) is a socio-technical system aimed at motivating
behavior change using mobile technology as an information communication medium. As
stated by Bandura [24], socio-technical systems, such as persuasive technologies, can influ-
ence human behaviors, with social–cognitive beliefs such as self-efficacy, self-regulation,
and outcome expectation acting as mediators and/or proximal determinants of the target
behavior [27–29]. The effectiveness of personalizing health messages to individuals “will
depend on whether weak or strong determinants are targeted” (p. 11) [2]. In this study, I
focused on the three common social–cognitive factors (self-efficacy, self-regulation, and
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outcome expectation), which, research has shown, are strong mediators and/or direct
determinants of behavior change [19,30,31].

Self-efficacy is the belief in one’s ability to perform a given behavior. Moreover, it is
the feeling of a sense of control over one’s behavior and the environment in which it is
carried out [32,33]. In the SCT model, it is found to be the strongest (proximal) determinant
of behavior [25].

Self-regulation is the management of one’s thoughts, feelings and actions towards
the achievement of a goal. It entails setting specific and measurable goals, making plans,
and monitoring their achievement. In the SCT model, self-regulation directly influences
behavior, with cognitive beliefs such as self-efficacy and outcome expectation acting as
mediators [31,34].

Finally, outcome expectation is the belief one holds about the outcomes of behavior.
It entails the costs and benefits derived from the (non-)performance of a behavior, which
could be social, physical, or mental, in the context of physical activity. In the SCT model,
outcome expectation has a direct influence on behavior and/or mediate the influence of
social–cognitive beliefs such as self-efficacy on the target behavior [25,35].

2.4. Gender-Based Tailoring

Research shows that gender can be leveraged as a mechanism for tailoring human–
computer interaction systems to make them more effective [36,37]. In persuasive technol-
ogy, there is a plethora of evidence that males and females differ significantly in terms
of the persuasive strategies to which they are more likely to respond. For example, in
the healthy eating domain, Orji et al. [38] found that females are more persuadable by
persuasive strategies such as cooperation, customization, and praise than males. Moreover,
Oyibo et al. [39] found that males are more persuadable by competition and reward than
females, especially in collectivist cultures. Similarly, in the education domain, Abdullahi
et al. [40] found that males are more persuadable by social learning and reward than fe-
males, while females are more persuadable by trustworthiness than males. Finally, in path
modeling research, Oyibo and Vassileva [41] found that the relationship between reward
and competition is stronger for males than females, while the relationship between reward
and social learning is stronger for females than males. These prior findings in persuasive
technology research are an indication that males and females may differ with regard to the
perceived motivation of health-related messages and in the relationship between perceived
motivation of health messages and social-cognitive beliefs.

3. Method

In this section, I focus on the research objectives, research design, measurement
instruments, and study participants.

3.1. Research Objectives

In this study, I aim to achieve two main objectives, each of which comprises two
components. The first objective is to investigate: (a) the relationship between users’ per-
ceived motivation of different types of health messages and their social–cognitive beliefs
about exercise; and (b) the moderating effect of gender. The second objective is to examine:
(a) users’ perceived motivation of different types of health messages; and (b) the effect of
gender on the perceived motivation profile. Perceived health message motivation, in the
context of this study, is the degree to which a user is motivated by a given health message
to begin or continue exercising. This is similar to perceived motivation in the education
domain. For example, Information Use, a subscale of Academic Motivation Scale, is defined
as “the motivation to learn new and different things, and to use them both inside and
outside school” (p. 25) [42].

The study is important because little attention has been paid to the relationship between
users’ perceived motivation of different types of health messages and their social–cognitive
beliefs in the context of exercise modeling, which is one of the most employed behavior
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change techniques in fitness apps on the market [23]. In particular, there is little to no research
in the fitness app domain on whether negatively framed health messages will positively or
negatively impact the social–cognitive beliefs of observers of exercise models. Most of the
research regarding threat-based messages have been in the domain of smoking cessation,
texting-while-driving, and risky sexual behavior [43–45]. In these domains, threat-based
messages (especially those related to death) are discouraged given that they may elicit active
coping defenses in the target subjects. For example, as stated by Martin and Kamins [43],
“when smokers are faced with thoughts of death through shocking images, they produce
active coping defenses as reflected in a boomerang effect” (p. 10). Hence, there is a need for
similar research, especially exploratory, in the fitness domain given that fitness apps have
become very popular due to the advancement of mobile technology in the last decade, which
has resulted in the creation and ubiquity of the smartphone.

To achieve the research objectives, I prototyped a fitness app in which a fitness expert
demonstrates to the user how to correctly perform a bodyweight exercise (Figure 1). I
considered gender (male and female), race (black and white) and exercise type (push-up
and squat) [46]. The current study does not investigate the effect of these variables.
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The study is based on a quantitative approach. In an online survey, I asked participants
questions on five different types of health messages related to obesity, social stigma, money,
illness, and death. The questions are drawn from the literature as shown in Table 1. The
framing of the messages focuses on negative outcomes of physical inactivity. Research
shows that negatively framed messages are more likely to be effective than positively
framed messages, especially when people evaluate them carefully [47]. I chose these
five types of health messages, which focus on obesity, financial loss, illness, death, and
social stigma, because they are among the common consequences associated with physical
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inactivity. Secondly, the messages attempted to satisfy McGuire’s [8] key criteria for
designing effective messages, which are:

1. Ensure the message is clear.
2. Ensure the message is credible, believable and realistic.
3. Provide good evidence for costs (threats) and benefits for not doing and doing the

target behavior, respectively.
4. Ensure the message uses an appeal that is appropriate for the target audience.
5. Ensure the messenger is seen as a credible source of the information.
6. Ensure the message will not be offensive or harm the target audience.
7. Ensure the behavior the target audience is asked to perform is reasonably easy.
8. Ensure the message gets and maintains the attention of the target audience.

Table 1. Measurement instruments.

Construct Overall Question and Items

Health Message [Does not motivate me to start
or continue exercising (1) to Completely motivates

me to start or continue exercising (7)]

Please kindly rate the following messages below:

(1) Financial cost-related [48]: “Physical inactivity costs Canadian
tax payers $6.8 billion a year’ (Source: CBCNews).”

(2) Obesity-related [49]: “One in four Canadian adults has clinical
obesity (Source: Canadian Institute for Health Information).”

(3) Death-related [50]: “6% of the world’s death is caused by
physical inactivity’ (Source: World Health Organization).”

(4) Illness-related [51]: “Those who do not find time for exercise
will have to find time for illness’ (Source: Edward Stanley).”

(5) Social stigma-related [52]: “The stigma against people with
obesity is comparable to that of racial discrimination’ (Source:
Canadian Obesity Network).”

Self-Efficacy
[Not Confident (0) to Confident (100)] [33]

How confident are you that you can complete at home the proposed
weekly number of push-ups (entered previously) for the next 3 months.

(1) Even when you have worries and problems?
(2) Even if you feel depressed?
(3) Even when you feel tense?
(4) Even when you are tired?
(5) Even when you are busy?

Outcome
Expectation

[Strongly Disagree (1) to
Strongly Agree (5)] [35]

The [name of exercise] will . . .

(1) Improve my ability to perform daily activities.
(2) Improve my overall body functioning.
(3) Strengthen my bones.
(4) Increase my muscle strength.
(5) Improve the functioning of my cardiovascular system.
(6) Improve my social standing.
(7) Make me more at ease with people.
(8) Increase my acceptance by others.

Self-Regulation [Strongly Disagree (1) to
Strongly Agree (5)] [31]

To achieve my proposed weekly average number of push-ups . . .

(1) I will set a goal.
(2) I will develop a series of steps to reach my weekly goal.
(3) I will keep track of my progress in meeting my goal.
(4) I will endeavor to achieve the set goal for myself.
(5) I will make my goal public by telling others about it.

Particularly, regarding the third and fourth criteria, since the fitness app is aimed at
promoting exercise, I focused on threat-based rational/emotional messages that emphasize
the cost of physical inactivity, which could be financial, social, health-related, etc. Regarding
the fifth criterion, I focused on factual and credible messages by citing their source. For
example, the death-related message, “6% of the world’s death is caused by physical
inactivity,” is a threat-based message that is likely to be perceived as a credible message
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given that the cited source (World Health Organization) is an authority on health issues.
Regarding the seventh criterion, the target behavior (start or continue exercising) being
reasonably easy is captured in the response part of the question related to the health
message: “does not motivate me to start or continue exercising (1) or completely motivates
me to start or continue exercising (7).” Regarding the eighth criterion, I investigated
whether the five messages are able to motivate users to engage in exercise [8].

In addition, I asked participants questions about their social–cognitive beliefs about
the modeled bodyweight exercise. The questions are related to self-efficacy, self-regulation,
and outcome expectation as shown in Table 1.

3.2. Research Questions

The research questions I aim to answer in this study on health messages, exercise
modeling, and social–cognitive beliefs are as follows:

RQ1. Is there a relationship between users’ perceived motivation of health messages
and social–cognitive determinants of exercise?

RQ2. What is the users’ perceived motivation profile regarding financial-cost-, illness-,
obesity-, stigma- and death-related health messages?

RQ3. Are the relationships between users’ perceived health message motivation and
social–cognitive beliefs moderated by gender?

RQ4. Does users’ perceived motivation of health messages vary across gender?

3.3. Exploratory Model

Figure 2 shows the exploratory model on the relationship between perceived motiva-
tion of health messages and social–cognitive beliefs. The model is based on the rational
model of persuasion, which states that “people think and behave in ways based on reasons
and are relatively predictable.” The model postulates that, in the persuasive process, people
make use of following rational model [53]:

Belief + Values/Motives = Attitudes→ Behavior
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The model holds that beliefs, combined with values (and/or motives), produce at-
titudes, which in turn influence behavior. Based on this model, I hypothesize that if
users believe that a health message is true (i.e., it is a fact), and are motivated by it, both
their belief and motivation will influence their social–cognitive beliefs such as perceived
self-efficacy, perceived self-regulation, and outcome expectation (regarding bodyweight
exercise), which are determinants of physical activity [30].
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3.4. Participants

The study was approved by the Behavior Research Ethics Board of University of
Saskatchewan. I recruited participants on Amazon Mechanical Turk [54]. Each participant
was remunerated with US $0.6. Table 2 shows their demographic information and the
randomized distribution of the eight versions of exercise models among the participants. A
total of 669 participants took part in the study: 517 were white and 152 were black/brown.

Table 2. Participants’ demographics. BB = black/brown observers of Black models, WW = white
observers of white models, BW = black/brown observers of white models; WB = white observers of
black models.

Criterion Subgroup Number Percent

Gender
Female 327 48.9%
Male 342 51.1%

Age

18–24 126 18.8%
25–34 296 44.2%
35–44 155 23.2%
45–54 60 9.0%
54+ 32 4.8%

Education

Tech/Trade School 86 12.9%
High School 136 20.3%

BSc 316 47.2%
MSc 96 14.3%
PhD 15 2.2%

Others 20 3.0%
Canada 214 32.0%

Country of
Origin

United States 378 56.5%
Others 77 11.5%

Race
Black 52 7.8%

Brown 99 14.8%
White 518 77.4%

Observer–
Model Race

BB 74 11.1%
BW 78 11.7%
WW 255 38.1%
WB 262 39.2%

Years on the Internet

0–3 4 0.6%
4–6 31 4.6%
7–9 60 9.0%
>10 574 85.8%

4. Results

This section covers the path modeling of the relationship between perceived health
message motivation and social-cognitive beliefs, multigroup analysis, reliability analysis of
the measures, and the analysis of variance based on gender and message type.

4.1. Path Modeling

Before analyzing the structural models, I evaluated the measurement models to ensure
the preconditions for path modeling were met. For the multiple-item constructs, regarding
indicator reliability, over 80% of the indicators had an outer loading on their respective
constructs that was greater than 0.7, while less than 20% range from 0.45 to 0.70. Regarding
internal consistency reliability, the Dillon–Goldstein metric (DG.rho) for each construct
was greater than 0.7. Regarding convergent validity, the average variance extracted (AVE)
for each construct was greater than 0.5. Finally, regarding discriminant validity, the cross-
loading criterion was used, and no indicator loaded higher on any other construct than the
one it measured [55,56].
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Figure 3 shows the path models of the relationship between the message types and
each of the social–cognitive-belief constructs. Overall, the models have a goodness of fit
(GOF) ranging from 28 to 32%. For the self-efficacy, self-regulation and outcome expectation
models, the GOFs are 29%, 32%, and 28%, respectively. These values indicate that the overall
validation of each of the models is medium [57]. Secondly, the message types account for
11%, 17%, and 18% of the variance of perceived self-efficacy, self-regulation, and outcome
expectation, respectively. These coefficient of determination (R2) values are regarded as low
in path modeling [55], suggesting that there are variables, other than users’ perceived health
message motivation, that account for the variance of the social–cognitive-belief constructs. In
the three models, illness- and death-related messages have a significant relationship with each
of the three social-cognitive beliefs (β > 0.10, p < 0.05), except that the relationship between the
death-related message and self-efficacy belief (β = 0.12, p > 0.05) is non-significant. Overall,
the illness-related message, followed by the death-related message, is more consistent in
influencing and accounting for the variance of the target construct. It turns out that, in the
overall models, financial cost-, obesity-, and stigma-related messages have no significant
relationship with the three social-cognitive-belief constructs.

Table 3 shows the results of the multigroup analysis, in which some of the relationships
are moderated by gender. Regarding self-efficacy, the social stigma-based relationship is
significant in the female model (β = 0.17, p < 0.05), but non-significant in the male model
(β = 0.02, p > 0.05), with the numerical difference being statistically significant (p < 0.05).
Similarly, regarding outcome expectation, the social stigma-based relationship is significant
in the female model (β = 0.14, p < 0.01), but non-significant in the male model (β = 0.08,
p > 0.05), with the numerical difference being statistically significant (p < 0.05).

Table 3. Multigroup analysis for each social-cognitive-belief construct based on gender. M = Male, F = Female.
Sig = Significance, n.s = non-significant, * p < 0.05, *** p < 0.001.

Message
Type

Self-Efficacy Self-Regulation Outcome Expectation

M F Sig M F Sig M F Sig

Money 0.14 0.15 p < 0.05 0.08 0.00 n.s 0.10 0.06 n.s

Obesity 0.07 −0.04 n.s 0.06 0.05 n.s 0.06 0.21 n.s

Illness 0.16 * 0.11 n.s 0.20 * 0.16 * n.s 0.17 * 0.03 * n.s

Death 0.12 0.06 n.s 0.24 * 0.21 * n.s 0.19 * 0.13 0.06

Stigma 0.02 0.17 * p < 0.05 0.04 0.11 n.s 0.08 0.14 *** p < 0.05

R2 14% 13% 22% 18% 21% 18%

GOF 33% 31% 32% 36% 31% 28%
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4.2. Analysis of Variance

Figure 4 shows the perceived motivation profile for the five message types. Due
to the non-normality of the dataset, to ensure that the social–cognitive-belief constructs
were reliably measured, I performed a non-parametric McDonald’s omega reliability
test [58,59]. The results for each of the social–cognitive-belief constructs satisfied the
reliability requirement: omega (ω) being greater than 0.70. Thereafter, I carried out a
two-way analysis of variance to uncover the effect of gender and message type on users’
perceived motivation of health messages. The result of the two-way analysis of variance
showed that there is a main effect of gender [F (1, 3335) = 12.30, p < 0.001] and message
type [F (4, 3335) = 12.30, p < 0.001], but no interaction [F (4, 3335) = 1.16, p > 0.05] between
both factors. Overall, males (M = 4.19) are significantly more receptive (p < 0.01) to the
health messages than females (M = 3.93). Moreover, users are significantly more motivated
by the illness-related message (M = 4.84, SD = 1.80) and death-related message (M = 4.69,
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SD = 1.91) than the financial-cost-related message (M = 3.70, SD = 1.94), obesity-related
message (M = 3.50, SD = 1.99), and stigma-related message (M = 3.48, SD = 1.95).
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5. Discussion

Persuasive messages in health interventions are more likely to be effective if they are
tailored to the psychosocial attributes of users [2]. Hence, the need to investigate what
types of persuasive messages are likely to be effective and their relationships with the
psychological determinants of behaviors. The results of the data analysis show that there is
a significant relationship between users’ perceived motivation of illness- and death-related
messages and their social–cognitive beliefs about exercise. Overall, the path model of the
relationship between both constructs (Figure 3) has a medium goodness of fit ranging from
28 to 36%, indicating that the overall validation of the model by the data is moderate [57].
Secondly, users’ perceived motivation of the health messages accounts for between 11 and
22% of the variance of the social–cognitive-belief constructs, with illness-, followed by
death-, and stigma-related messages, being the most consistent determinants (Table 3). The
R2 values is less than 30% are regarded as low in path modeling [55]. These low values
indicate that there are other important variables (e.g., perceived persuasiveness of exercise
model [46]) not captured in the current model that may account for the variance of the
target social–cognitive-belief constructs.

5.1. Relationship between Perceived Motivation of Health Messages and Social–Cognitive Beliefs

Regarding the first research question, there is at least a significant relationship be-
tween the illness- and/or death-related messages and one of the social-cognitive-belief
constructs (see Figure 3). For example, the relationships between the illness-related message
(β = 0.11, p < 0.01) and death-related message (β = 0.11, p < 0.01), on one hand, and outcome
expectation, on the other hand, are significant. However, this is not the case with regard
to the financial cost-, obesity-, and social stigma-related messages. The implication of this
finding is that the more users are motivated by illness-related messages, e.g., “Those who
do not find time for exercise will have to find time for illness,” the higher their outcome
expectations about exercise become. Examples of their outcome expectations include be-
lieving that exercise will improve their ability to perform daily activities and overall body
functioning. Similarly, the relationships between the illness-related message (β = 0.15,
p < 0.01) and death-related message (β = 0.24, p < 0.001), on one hand, and self-regulation
belief, on the other hand, are significant. However, with regard to financial cost-, obesity-,
and social stigma-related messages, there is no significant relationship. An example im-
plication of this finding is that the more users are motivated by death-related messages,
e.g., “6% of the world’s death is caused by physical inactivity,” the more likely they are to
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regulate their exercise by acting. Examples of the self-regulated activities users are likely to
do when motivated by death-related messages include setting goals and making plans to
achieve them. Finally, there is a significant relationship between the illness-related message
and self-efficacy belief (β = 0.12, p < 0.05). The implication of this significant relationship is
that the more users are motivated by illness-related messages, the more likely they are to
have high self-efficacy beliefs. Examples of their self-efficacy beliefs include believing that
they can perform exercise even though they are tired, busy, worried, or depressed.

5.2. Perceived Motivation of Health Messages

Regarding the second research question, the results show that, regardless of gender,
users were more likely to be motivated by illness- and death-related messages than by
financial cost-, obesity-, and social stigma-related messages. As shown in Figure 4, both
males and females were motivated by illness- and death-related messages (M > 4: the
neutral value in the Likert scale). However, both genders were not motivated by financial
cost-, obesity-, or social stigma-related messages (M < 4). The implication of these findings,
coupled with the significant relationship between illness- and death-related messages and
the three social–cognitive beliefs, is that persuasive messages related to illness and death
are likely to be effective in public health communication. However, as Figure 4 shows,
financial cost-, obesity-, and social stigma-related messages are not likely to be effective.

Direct and Personal Messages. Figure 4 shows that participants, regardless of gender,
are not motivated by the message related to the financial cost of physical inactivity. One
plausible explanation for this is that the financial cost of physical inactivity (portrayed in
the money-related health message) is not direct and/or personal. Regarding the message,
“Physical inactivity costs Canadian taxpayers $6.8 billion a year” [48], the individual
participants do not have to pay directly from their pocket. Rather, the cost is indirect,
social, or collective, given that it is “taxpayers’ money”. Nevertheless, further research
needs to be done to investigate the effect of direct-cost-related messages compared with
indirect-cost-related messages, and personal-cost-related messages compared with public-
cost-related messages. Secondly, a plausible explanation for why participants are not
motivated by the obesity-related message, “One in four Canadian adults has clinical
obesity”, is that it is not personal, making them unable to connect directly with it. Another
plausible explanation is that the participants were either fit or have become desensitized
to obesity-related information, as the obesity problem has become prevalent, with some
experts describing it as a global crisis [60]. However, further research ought to be done to
investigate these plausible explanations. Finally, a plausible explanation why participants
were not motivated by the social-stigma-related message is that the participants might not
have actually believed that “The stigma against people with obesity is comparable to that
of racial discrimination”. Moreover, the message might not have been applicable to most
of the participants as they might be physically fit, and/or not obese, and hence were not
motivated by the message.

Authority as a Persuasive Strategy. Research shows that people are more likely to
respond to persuasive messages if they are coming from authority figures. Authority is
one of Cialdini’s [61] six principles of persuasion. Prior research [62] shows that people are
motivated by the authority principle. Although the illness- and death-related messages
are not direct or personal, they resonate with the participants, as shown in Figures 3 and 4.
One plausible explanation is that illness is something that the participants experience
in their daily life, personally and/or vicariously. The same explanation also applies to
death. Although the message, “6% of the world’s death is caused by physical inactivity”,
is not direct or personal, it tends to resonate with the participants as illness does. A
plausible explanation is that death is something that everyone can relate to [63]. Nearly
everyone would have known a friend or family member who has passed away due to
non-communicable diseases caused by physical inactivity, e.g., hypertension, diabetes, or
stroke. Another plausible explanation for the effectiveness of the illness- and death-related
messages is the reputation of the source. The illness-related message, “Those who do not
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find time for exercise will have to find time for illness”, is attributed to Edward Stanley,
Earl of Derby (1826-93), who was a British statesman [51]. Similarly, the death-related
message, “6% of the world’s death is caused by physical inactivity,” is attributed to World
Health Organization, which is perceived as a global authority on public health issues [50].
Edward Stanley and the World Health Organization can be regarded as a figure and body
of authority, respectively, which could have had an impact on the participants’ perceived
motivation of the respective messages. Although one can argue that a good number of
the participants might not have known who Edward Stanley was (given that he was not
identified as a British statesman in the survey), this may not be the case for the World
Health Organization, which is familiar to so many people around the world. Nevertheless,
further work needs to be done to investigate the impact of authority figures and bodies on
the effectiveness of health messages, and the relationship the messages have with users’
social–cognitive beliefs about healthy behaviors.

5.3. Gender Differences in the Relationship between Perceived Motivation of Health Messages and
Users’ Social–Cognitive Beliefs about Bodyweight Exercise

To answer the third research question, I carried out a multigroup analysis (Table 3).
The results of the multigroup analysis showed that gender moderates the relationship
between the social stigma-related message and self-efficacy belief/outcome expectation
(p < 0.05). In the gender-based models for self-efficacy belief, the social stigma-related
message was significant in the female model (β = 0.17, p < 0.05), but non-significant in
the male model (β = 0.02, p > 0.05). Similarly, in the gender-based models for outcome
expectation, the social stigma-related message was significant in the female model (β = 0.14,
p < 0.01), but non-significant in the male model (β = 0.08, p > 0.05). These findings suggest
that messages highlighting the social stigma placed on obesity in society are only likely to
be effective in influencing the social–cognitive beliefs about exercise among females. One
plausible explanation why the social-stigma-related message has a significant relationship
with the social–cognitive beliefs of females is that they are more likely than males to
be discriminated against due to obesity, especially in the workplace [64–66]. In a Yale
study [67], conducted in the United States, it was found that “women are twice as likely as
men to report weight discrimination”. The study also found that weight bias is as common
and prevalent as racial discrimination [67].

5.4. Differences in Levels of Perceived Motivation of Health Messages of Different Types

Regarding the fourth research question, Figure 4 shows that there is no gender dif-
ference between males and females in terms of the perceived motivation of each of the
five health messages. However, users’ perceived motivation of health messages varies
across type. Specifically, users are more likely to be motivated by illness- and death-related
messages (M > 4) than by financial cost-, obesity-, and social stigma-related messages
(M < 4).

5.5. Summary and Implications of Main Findings in the Design of Persuasive Health Messages

The main findings of the study of the perceived motivation of health messages, and
the relationship between them and social–cognitive beliefs about exercise are summarized
as follows:

1. Users are motivated by illness- and death-related health messages, but not by financial
cost-, obesity-, and social stigma-related messages.

2. There is a significant relationship between the perceived motivation of illness- and
death-related messages and users’ social–cognitive beliefs about exercise.

3. The more users are motivated by illness- and/or death-related messages, the more
likely they are to have high outcome expectations, believe in their ability to perform a
health behavior, and regulate themselves towards achieving the health goals.

4. Due to the above findings, Illness- and death-related messages may be used as a per-
suasive technique to motivate behavior change in persuasive health communication.
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5. Social stigma-based messages related to obesity are likely to be effective in influencing
the social–cognitive beliefs of females, but not those of males.

It is noteworthy that, while some prior studies, especially on smoking cessation and
risky sexual behavior, have found that self-threatening messages related to mortality can
be a barrier to acknowledging health risk [43–45], in the current study in the physical
activity domain, this was not the case. The relatively high perceived motivation levels of
the illness- and death-related messages and their significant relationship with at least two
of the social–cognitive beliefs, are an indication that negative health messages, which reflect
loss of health and/or life, may be effective in bringing about behavior change in the exercise
domain. This finding is in line with prior findings of studies focused on death-related
health messages. For example, in the smoking cessation domain, Martin and Kamins [43]
found that that “highlighting family members’ inability to cope when one dies can result
in health messages that facilitate the acknowledgment of the health risk and reduce risky
health behaviors” (p. 1). However, in the physical activity domain, due to the limitations
of the current study, further, more systematic studies ought to be carried out to confirm
and/or validate the current findings.

Moreover, although there is a significant relationship between the social stigma-
related message and outcome expectation/self-efficacy beliefs among females. However,
Figure 4 shows that females, just as males, may not be motivated by stigma-related mes-
sages (M < 4). Hence, messages related to social stigma may be discouraged in persuasive
health communication as they are not likely to be effective in motivating users. The same
applies to financial cost- and obesity-related messages, as I found no empirical evidence
on their relationship with users’ social–cognitive beliefs about exercise. Rather, interven-
tion designers should focus more on messages related to illness and its correlates, e.g.,
non-communicable diseases caused by physical inactivity, and statistics and figures about
physical inactivity and mortality. These types of messages are more likely to be effective
as Figures 3 and 4 show. Moreover, apart from sending these types of messages to users,
they should also be supported in other ways, e.g., suggested or recommended exercises
to perform, provided with tips, and motivated by the beneficial outcomes of physical
activity [68].

5.6. Contributions

The study makes a number of contributions to the body of knowledge. It adds new
findings to the growing literature of fear appeals [43]. Unlike prior research findings that
discourage the use of threat-based health messages in the smoking, texting-while-driving,
and risky sexual behavior domains [43–45], the current study demonstrates otherwise. It
shows that threat-based health messages related to illness and death hold potential in the
fitness app domain in terms of increasing the perceived self-efficacy, self-regulation, and
outcome expectations of observers of exercise models. This study is the first to model the
relationship between users’ perceived motivation of health messages and social–cognitive
beliefs in the context of behavior modeling. Second, it is the first to show the gender
difference in the relationship between users’ perceived motivation of health messages
and social–cognitive beliefs, which, research has shown, are significant determinants of
behavior change. Finally, it is the first to show that there is no significant difference between
males’ and females’ social–cognitive belief profiles with regard to the perceived motivation
of the different types of health messages investigated in the study. Particularly, it shows
that, regardless of gender, people are more likely to be motivate by illness-related messages,
followed by death-related messages, but are not likely to be motivated by financial cost-,
obesity-, and social stigma-related messages.

5.7. Limitations and Future Work

The study is not devoid of limitations. The first limitation is that the study is based on
perception and not an actual fitness app; hence, the findings may not generalize to real-life
settings where participants used the app prior to completing the questionnaire. The second
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limitation is that the investigated population samples are residents and/or citizens of
Canada and the United States, which are mainly composed of Caucasians (whites). This
may threaten the generalizability of the findings to other demographics, countries, and
cultures. Hence, there is a need for further studies to investigate the generalizability of the
current findings to different user groups. The third limitation of the study is the ecological
validity of the questionnaire. Hence, the current findings should be taken with some
caution, as they may not generalize to real-life settings or certain populations. For example,
although all the SCT-related questions have been validated in prior studies, some may not
be relevant to some of the participants in a real-life setting, for example, “I will make my
goal public by telling others about it”. Regarding this question, some of the participants
may not be exercising and setting exercise goals at the time of the study; hence, “making
my goal public” would not be relevant to this group of participants. Hence, there is a need
for further studies to uncover how this group of participants differs from active participants
(who set exercise goals) with regard to the perceived motivation of health messages and
its relationship with social–cognitive beliefs. The fourth limitation of the study is that it
only employ a single item to measure the health message constructs. Although research
has shown that single-item constructs can be as reliable as multi-item constructs [69,70],
there may be the need for further studies that explore the use of multiple items to measure
the message constructs in question to find out the generalizability of the current findings.

Moreover, the fifth limitation of the study is that it did not investigate how, apart
from gender, other demographic variables such as age, culture, race, and education influ-
ence the findings. For example, the relationships between perceived motivation of health
messages and social–cognitive beliefs in the path models may be different for different
age groups (young and old people), different races (black and white), and different levels
of education (low and high). Hence, further research needs to be carried out to inves-
tigate the moderating effect of these demographic variables. The sixth limitation of the
study is that its findings may have been confounded by other variables (related to the
messages) not investigated in the current study, e.g., source of the message (authorities
vs. non-authorities), the wording of the message (e.g., provision of statistics and figures
vs. qualitative information), framing of the message (positive vs. negative), informational
appeal (rational vs. emotional), effect of messages (short-term vs. long-term). Particularly,
the study did not take into consideration the likelihood of people getting used to messages
(e.g., illness- and death-related messages) as they hear or see them again and again, which
may make their effect fade away over time. The seventh limitation of the study is that it
did not consider other types or variations of messages that may be effective in promoting
exercise or may have relationships with social–cognitive beliefs. For example, the study
did not include social loss or suffering of loved ones due to illness/death arising from
sedentary lifestyle or lack of physical activity [43]. Future research in this area can take on
addressing some of these limitations in a more systematic fashion.

6. Conclusions

In this paper, I explored the relationship between users’ perceived motivation of
health messages and social–cognitive beliefs about exercise, and the moderating effect
of gender. The data analysis showed that users, regardless of gender, are motivated by
illness- and/or death-related messages, but not by financial cost-, obesity-, and social
stigma-related messages. Specifically, the path modeling showed that there is a significant
relationship between users’ perceived motivation of illness- and/or death-related messages
and the three social–cognitive beliefs of interest. The findings revealed that the higher
the perceived motivation levels of illness- and/or death-related messages are, the more
likely users are to have high outcome expectations about exercise, believe in their ability to
perform exercise, and regulate themselves. These findings will enable the targeting of the
right health messages to the right audience to motivate behavior change in the physical
activity domain. The findings provide a basis for fitness app designers to leverage more of
illness- and death-related health messages as a persuasive technique to motivate behavior
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change. In future work, I look forward to investigating the effect of other demographic
variables (e.g., age, race, and education) and extending the study to other populations
outside Canada and United States. This will help us to uncover how the current findings
generalize across different demographics and national populations across the world.
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