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We tested the plausibility of a persuasion model to understand the effects of messages
framed in terms of gain, non-loss, loss, and non-gain, and related to the physical,
mental and social consequences of doing physical activity at home during the lockdown
restrictions. 272 Italian participants responded to a questionnaire on their attitude and
intention at Time 1, frequency of past behavior, and self-efficacy related to exercising at
home. Then, participants were randomly assigned to four different message conditions:
(a) gain messages focused on the positive outcomes associated with doing physical
activity at home; (b) non-loss messages focused on the avoided negative outcomes
associated with doing physical activity at home; (d) loss messages focused on the
negative outcomes associated with not doing physical activity at home; (c) non-gain
messages focused on the missed positive outcomes associated with not doing physical
activity at home. After reading the messages, participants answered a series of questions
regarding their perception of threat and fear, their evaluation of the messages, and
their attitude and intention toward exercising at home at Time 2. Using multigroup
structural equation modeling, we compared message conditions, and tested whether
the effects of the messages on attitude and intention at Time 2 were mediated
by message-induced threat, message-induced fear, and message evaluation. Results
showed that the perception of the messages as not threatening was the key point to
activate a positive evaluation of the recommendation. The highest persuasive effect was
observed in the case of the non-loss frame, which did not threaten the receivers, triggered
a moderated fear and, in turn, activated a positive evaluation of the recommendation, as
well as higher attitude and intention to do home-based physical activity at Time 2. Overall,
these results advance our comprehension of the effects of message framing on receivers’
attitudes and intentions toward home-based physical activity.
Keywords: message frame, home-based physical activity, COVID-19, lockdown, exercising at home, psychosocial

INTRODUCTION
The Coronavirus (Covid-19) appeared in December 2019 in China (Wuhan) and the infection
rapidly spread throughout the world. Three months later, Covid-19 became a worldwide pandemic
with more than 1,728,878 cases confirmed on December 07th, 2020 and 60,078 deaths in Italy
(Coronavirus Statistiques, 2020). At the beginning of the pandemic, Italy was one of the most
seriously affected countries and, on March 08th, 2020, the Italian Government implemented
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extraordinary measures to limit viral transmission, including
social and physical distancing measures, lockdown of industry,
school, and overall social life. Although these measures have
proven to be the best option to reduce the rapid spread
of infections, this has produced collateral effects on other
dimensions, determining a radical change in the lifestyle of the
Italian population (Cancello et al., 2020; Cavallo et al., 2020;
Odone et al., 2020).
Requiring a large-scale behavior change, the COVID-19
pandemic has raised the importance to apply the insights
from psycho-social and behavioral sciences to promote people’s
adherence to the recommendations of epidemiologists and public
health experts. In particular, this event has highlighted the
relevance of the use of persuasive communication to educate
people around preventive health behaviors. Evidence for the
effectiveness of persuasive messages to promote health behaviors
has been built over the last decades (e.g., Gallagher and
Updegraff, 2012), but it has also received confirmation during the
COVID-19 pandemic. Many scholars have shown that persuasive
messages can facilitate policy-makers to promote prevention
behaviors during a global public health crisis, and have confirmed
the importance of finding efficient messages, as an easy and
potentially scalable public intervention (e.g., Bilancini et al., 2020;
Capraro and Barcelo, 2020; Heffner et al., 2020; Jordan et al.,
2020; Lunn et al., 2020; Søraa et al., 2020). However, there do not
seem to be any studies specifying how to formulate persuasive
messages to promote home-based physical activity during the
lockdown, even if one of the major changes regarded a reduction
in the level of physical activity and sport, due to the closure of
gyms, stadiums, pools, dance and fitness studios, physiotherapy
centers, parks, and playgrounds (Serafini et al., 2020).
During the COVID-19 pandemic, many health
communication practitioners designed persuasive messages
to reduce the negative effects of the imposed restrictions on
physical and mental health, such as the unhealthy consequences
of sedentary behavior. For this reason, the evaluation of how
persuasive messages impact on people’ behavior appears as more
necessary than ever. Even if health communication campaigns
are often effective at changing individuals’ behaviors (Anker
et al., 2016), in some cases they can also have a “boomerang
effect” that results in receivers adopting behaviors opposite
to the health recommendation (Byrne and Hart, 2009). This
counterproductive effect may be generated when receivers
perceive health messages as too fearful or threatening.
To overcome this possible counterproductive effect of health
communication, in the present study we aimed at clarifying
the role of threat and fear induced by messages promoting
home-based physical activity during the COVID-19 outbreak.
We specifically tested whether differently framed messages can
differently involve receivers both cognitively and emotionally,
thus influencing their attitude and intention toward homebased physical activity. Generally, health guidelines recommend
that all adults should engage in at least 150–300 min a week
of moderate-intensity exercise (Piercy et al., 2018) and this
recommendation was even more valid during the quarantine for
at least two reasons. First, regular exercise may reduce the risk
of acute respiratory distress syndrome, a major cause of death
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in patients COVID-19 (University of Virginia Health System,
2020). Second, regular exercise is associated with emotional
resilience to stress (Childs and de Wit, 2014), one of the positive
psychological responses observed during times of pandemics
(Taylor et al., 2020). However, physical activity guidelines alone
are unlikely to increase physical activity levels of the population
(Milton et al., 2020). Appropriate and effective communication
is key to maximizing the impact of such guidelines. In the
present study, we tested whether differently framed messages can
differently involve receivers both cognitively and emotionally,
influencing their attitude and intention toward indoor homebased physical activity.

Message Framing
Under given conditions, persuasive messages stimulate attitude
change, and consequent change in intention and behavior
regarding physical activity (e.g., Ajzen, 1991; Eagly and Chaiken,
1993; Petty and Cacioppo, 2012; Petty and Briñol, 2015).
Research has shown that the persuasive effect depends, at least
in part, on how message recommendations are framed (Davis,
1995; Chong and Druckman, 2007; Spence and Pidgeon, 2010).
For example, recommendation messages can differ as to their
valence frame, that is, their stress on either the positive or
the negative consequences of a given behavior (e.g., Rothman
et al., 2006). While a positively framed message presents the
positive outcomes associated with the implementation of the
recommended behavior, a negatively framed message presents
the negative outcomes associated with not performing the
recommended behavior.
Existing evidence suggests that positively framed messages
regarding various outcomes of physical activity are more effective
than negatively framed messages (e.g., Jones et al., 2003;
Kozak et al., 2013; for a review: Williamson et al., 2020).
For example, found that gain-framed messages were more
effective in increasing participants’ action planning regarding
physical activity. Similarly, van’t Riet et al. (2010) showed that
gain-framed messages were more persuasive than loss-framed
messages in advocating physical activity.
Messages can be framed not only as regards their gain or loss
valence, but also as regards a further level of framing, namely,
the outcome sensitivities level of message framing (Cesario et al.,
2013). According to this framing level, gain-framed messages can
be further diversified in messages focused on actual gain, when
they describe the presence of positive outcomes (e.g., ≪If you eat
well, you will improve your health≫), and messages focused on
non-loss, when they focus on the absence of negative outcomes
(e.g., ≪If you eat well, you will avoid damaging your health≫).
Likewise, loss-framed messages can be further diversified in
messages focused on actual loss, when they emphasize the
presence of negative outcomes (e.g., ≪If you eat badly, you will
damage your health≫) and messages focused on non-gain, when
they focus on the absence of positive outcomes (e.g., ≪If you eat
badly, you will miss the opportunity to improve your health≫).
The different effects of gain, non-loss, non-gain and loss
messages have been studied in communication advocating
different types of healthy behavior (e.g., Dijkstra et al., 2011;
Carfora et al., 2020). For example, Carfora et al. (2021)
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it accurately and instead respond defensively (Liberman and
Chaiken, 1992), for example downplaying its recommendation
(Falk et al., 2015; Howe and Krosnick, 2017). According
to self-affirmation theory (Steele, 1988; Sherman and Cohen,
2006), people may react defensively to threatening messages
because they seek to maintain self-integrity, i.e., a perception
of being capable of controlling important outcomes. When selfintegrity is threatened, people seek to protect or restore it, often
rejecting or denigrating threatening information (Cohen and
Sherman, 2014). Thus, exposure to physical activity messages
may threaten the self-integrity of individuals (McQueen and
Klein, 2006; Jessop et al., 2014). In this threatened state, the
ability to process a message recommending increased physical
activity may be compromised because people, in order to
maintain self-integrity, may question or reject the validity of the
recommendation, or direct attention away from it (Sherman,
2013; Strachan et al., 2020). However, so far, no research has
analyzed how perceived threat after exposure to differently
framed messages recommending physical activity may negatively
influence receivers’ attitudes and intentions.

considered the aforementioned four types of messages to
promote healthy eating and showed that they induce different
message evaluations, which in turn influences attitude and
intention, via a cognitive or emotional elaboration. Besides,
Carfora et al. (2020) showed that gain and non-loss messages
activate an integrated emotional and cognitive processing
of the health recommendation, while loss and non-gain
messages mainly activate emotional shortcuts toward attitude
and intention. Finally, the differential influence of these four
message frames on attitude and intention has been shown to
vary according to some baseline psychosocial features, such as
self-efficacy (e.g., Di Massimo et al., 2019; Carfora et al., 2020).
To the best of our knowledge, so far research on the promotion
of physical activity has ignored the distinction among gain,
non-loss, non-gain, and loss message framing. For example,
Strachan et al. (2020) compared the effects of gain- and lossframed messages to promote physical activity, including nonloss outcomes in the gain-framed messages (e.g., reduced risk
of diseases, less anxiety) and non-gain outcomes in the lossframed messages (e.g., decreased attractiveness through reduced
muscle tone). To move further in the comprehension of the
factors that may underly the different effectiveness of the four
types of messages, in the present study we submitted these
messages to different groups of participants and explored the
reactions receivers have when they are exposed to these messages.
We aimed to assess the cognitive and emotional mechanisms
underlying message influence on attitude and intention toward
increased home-based physical activity, as well as possible
differences in the role played by these mechanisms according
to the message type. Below, the cognitive and emotional
mechanisms investigated in the study are discussed in detail.

Message-Induced Fear
Receivers’ processing and evaluation of health recommendation
messages is also influenced by affective responses triggered by
messages themselves (e.g., Gross and D’ambrosio, 2004; Dillard
and Nabi, 2006; Peters et al., 2006; Kühne et al., 2015). This
is also the case when the recommendation message regards
physical activity (Michalovic et al., 2018), and fear is one of
the emotions that is more likely to influence the evaluation
and the effect of a health recommendation message. There is
overwhelming evidence of a positive fear–persuasion relationship
(e.g., King and Reid, 1990; LaTour and Rotfeld, 1997; Dillard
and Anderson, 2004). Messages evoking fear lead people to
rely on systematic processing, which in turn stimulates many
issue-relevant thoughts, and thus a positive message evaluation
(e.g., Meijnders et al., 2001; Slater et al., 2002; Meyers-Levy and
Maheswaran, 2004). Consistently, a long history of research has
led to the general conclusion that messages inducing fear are
more effective than those that do not (for a meta-analysis, see
De Hoog et al., 2007), and the investigated effects include attitude
and intention change toward a variety of health-related behaviors
(for a meta-analysis, see Tannenbaum et al., 2015). Once said that,
some research has also shown that messages inducing fear can
be counterproductive. Fear can induce people to enact defensive
strategies to reduce the potential emotional distress associated
with the message. These strategies can include directing attention
away from the message, reinterpreting or disregarding it (Witte,
1992; Ruiter et al., 2001). In the case of differently framed
messages recommending increased physical activity, the different
frames are likely to trigger different levels of fear in the receivers.
However, we lack empirical evidence of whether and how far this
is the case, as well as of related effects on attitude and intention.
Starting from the above, in the present study we examined
whether and how far physical activity recommendations framed
as gain, non-loss, non-gain, or loss (i.e., varying according to
the outcome sensitivities level of message framing) would be
perceived as threatening or induce fear. We also examined

Message-Induced Threat
The basic premise of persuasion models is that attitude and
intention changes depend upon the likelihood that a persuasive
issue or argument will be positively evaluated by the receiver
(Petty and Cacioppo, 1986; Eagly and Chaiken, 1993). Message
evaluation has a direct effect on receivers’ attitude and intention
toward the behavior recommended in the message (e.g.,
Cauberghe et al., 2009; Fernando et al., 2016), and this effect
has been demonstrated also when the recommended behavior
regards physical activity (Jones et al., 2003). In the present study,
we moved from the assumption that the effect of message framing
on attitude and intention would at least partially depend on how
differently framed messages would be evaluated.
One of the aspects influencing the evaluation of a health
recommendation message is the extent to which receivers
perceive the message as threatening. According to psychological
reactance theory, when individuals feel that someone or
something is pressuring them to accept a certain view or attitude
that limit their freedom, they activate psychological reactance
to restore the lost freedom (Brehm and Brehm, 1981). Since
recommendation messages in health communication aim to
shape, reinforce, or change attitudes and behaviors, this attempt
can be therefore perceived as a threat to freedom (Shen, 2015).
As regards physical activity, receivers may perceive a message
recommending it as threatening. Thus, they may not process
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- were then automatically and randomly assigned to four
different conditions (gain, non-loss, non-gain, and loss
messages) and were invited to read an infographic reporting
a series of messages on the physical and psychological
consequences of exercising at home;
- after reading the messages, were required to fill in the second
part of the questionnaire (Time 2).

whether perceived threat or fear would have an impact on
message evaluation toward home-based physical activity. Selfefficacy, frequency of past behavior and habit to exercise regularly
have found to be some of the main predictors of physical activity,
in general and also during the lockdown due to the COVID19 pandemic (Carriedo et al., 2020; Rhodes et al., 2020), in
addition to attitude and intention (Kaushal and Srivastava, 2020).
Consistently, in the present research we tested the effects of
differently framed messages not only on message evaluation,
but also on attitude and intention toward home-based physical
activity. Finally, we controlled for the independent effects of selfefficacy and frequency of past behavior regarding physical activity
before the pandemic.

The initial sample was made of N = 280 participants. Participants
who did not fully or accurately complete the questionnaire were
then excluded (N = 8). So, the final sample consisted of 272
participants (126 males, 142 females, 4 other; mean age = 42.97,
SD = 14.98, age range = 18–70), distributed in the four message
conditions as follows: gain message condition N = 70; non-loss
message condition N = 67; non-gain message condition N = 67;
loss message condition N = 68.

The Present Study
Based on the above literature on the influence of perceived threat
and fear on the evaluation of recommendation messages, in the
present study we proposed and tested a theoretical model to
understand receivers’ reactions to gain, non-loss, non-gain and
loss messages focused on home-based physical activity. We first
measured attitude and intention We examined whether perceived
threat or fear would have an impact on message evaluation,
and thus would influence attitude and intention toward homebased physical activity at Time 2 differently, in the case of a
recommendation framed as gain, non-loss, non-gain or loss.
Given that literature on threat and fear triggered by the four
different message frames is scarce, we did not make specific
hypotheses about the various relationships among the study
variables, but only a series of research questions.
Research Question 1, RQ1: To what extent does messageinduced threat influence message evaluation, attitude and
intention regarding home-based activity at Time 2 in the four
different message conditions?
Research Question 2, RQ2: To what extent does messageinduced fear influence message evaluation, attitude and intention
regarding home-based activity at Time 2 in the four different
message conditions?
Research Question 3, RQ3: How far attitude and intention
at Time 1, frequency of past behavior and self-efficacy influence
message evaluation, attitude and intention at Time 2 regarding
home-based activity in the four different message conditions?

Pre-test Measures
At the beginning of the questionnaire, participants provided their
informed consent and read the following statement: “We are
interested in understanding what drives people to do physical
exercises at home in the absence of alternatives (i.e., in the
impossibility of accessing parks, gyms and open spaces). By
physical activity at home we mean, for example: bodyweight
workout, such as stretching, aerobics, push-ups, and abs; walking
for at least 30 min (6,000 steps per day); training with weights
and machines, such as stationary bikes and treadmills.” After
that, participants responded to a series of questions aimed
at measuring their frequency of past behavior, attitude and
intention toward home-based physical activity, and self-efficacy.
Frequency of past behavior related to physical activity was
measured with 2 items regarding how often participants engaged
in physical activity away from home and at home before the
lockdown restrictions: “Before this period of restrictions, on
average how many times a week did you engage in moderate
or intense physical activity outdoor - e.g., fast walking, climbing
stairs, cycling, swimming, going to the gym, going for a run etc.?”;
“Before this period of restrictions, on average how many times
a week did you exercise at home?.” Answers were given on a
seven-point Likert scale, from never (1) to every day (7). Higher
scores indicated a higher frequency of physical activity before the
lockdown restrictions.
Intention at Time 1 toward doing home-based physical
activity was assessed with 3 items on a seven-point Likert scale
[completely disagree (1) – completely agree (7)] (e.g., “I intend to
do physical exercises at home regularly in the next month”; Clark
and Bassett, 2014). Higher scores indicated a greater intention to
exercise at home at Time 1.
Attitude at Time 1 toward home-based physical activity was
measured using 5 items on a semantic differential scale ranging
from “1” to “7” (e.g., “I believe that doing physical exercises at
home regularly is. . . useless – useful”; Caso et al., 2020). Higher
values indicated a more positive attitude toward exercising at
home at Time 1.
Self-efficacy related to regular physical activity was measured
using 6 items on a seven-point Likert scale [completely disagree
(1) – completely agree(7)] (e.g., “If I wanted, I would be able

METHOD
Procedure and Participants
In April 2020, a sample of Italian citizens was invited to
participate in a university study on public communication.
Participants were recruited by students of the Department of
Psychology of the Catholic University of the Sacred Heart
(Italy), and received an email with a link to an online survey
developed through the Qualtrics platform. Through the online
survey, participants:
- completed the first part of a questionnaire measuring the
psychological antecedents of home-based physical activity
(Time 1);
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Data Analysis

to do the physical activity regularly when I am feeling tired”;
Bandura, 1977). Higher values indicated a more positive selfefficacy toward exercising at home.

As a first step of our analysis, we assessed the variance inflation
factor (VIF) to compute multicollinearity. The VIF results, which
are below threshold value of 5.0, indicate that collinearity issues
among the study variables is absent (Hair et al., 2016).
Then, we used confirmatory factor analysis to verify the
measurement model. To verify the internal consistency among
the measurement items for each variable, we used composite
reliability. We also tested convergent and discriminant validities
among our variables.
The adequacy of fit of the measurement and structural
models were estimated using a chi-square test and recommended
incremental goodness-of-fit indices: the root mean square error
of approximation (RMSEA), the comparative fit index (CFI),
and the Tucker-Lewis Index (TLI). A nonsignificant chi-square
test indicates that the model fits the data well (Iacobucci, 2010).
RMSEA value of 0.05 or less indicates a good fit and values up
to 0.10 represent errors that approximate those expected in the
population (Iacobucci, 2010). Finally, CFI and TLI cut-off values
of at least 0.90 are generally considered to represent an acceptable
fit (Iacobucci, 2010).
After confirming the adequacy of fit of our structural model,
we used it as a base model to test the invariance of the relationship
between study variables across groups. We first applied a
multi-group Structural Equation Modeling (SEM) to observe the
relationships among study variables in each group. We then
constrained the main significant paths of each group to be equal
in the other groups, while we left the other path coefficients free to
vary across groups. By disconfirming the equality (or invariance)
of the main significant paths, we would be able to establish
that the diverse messages read by participants moderated the
relationship among the psychological antecedents of home-based
physical activity, the reactions to the messages, and attitude and
intention regarding home-based physical activity at Time 2. We
evaluated the null hypothesis of the equalities of such paths across
message groups through a Wald test.

Message Intervention
After completing the first questionnaire, all participants were
invited to read one infographic including 6 messages (∼14 words
each) describing the physical, mental and social consequences
of doing physical activity at home, and formulated in prefactual
terms (i.e., “If only. . . ”; see Carfora et al., 2019; Bertolotti
et al., 2020). Participants read different messages according to
the experimental condition to which they had been randomly
assigned. Participants in the gain message condition read messages
on the positive outcomes associated with doing home-based
physical activity (e.g., “If you do physical activity at home, you
will improve your fitness.”). Participants in the non-loss message
condition read messages informing about how doing home-based
physical activity relates to preventing negative outcomes (e.g., “If
you do physical activity at home, you will avoid worsening your
fitness.”). Participants in the non-gain message condition read
messages emphasizing how doing home-based physical activity is
related to missing out positive consequences (e.g., “If you do not
do physical activity at home, you will lose the chance to improve
your fitness.”). Finally, participants in the loss message condition
read messages on the negative outcomes of not doing homebased physical activity (e.g., “If you do not do physical activity
at home, you will worsen your fitness.”). The full list of messages
is reported in Appendix 1 in Supplementary Material.

Post-test Measures
After reading the messages, participants completed the second
part of the questionnaire, which measured the dimensions
described below.
Message-induced fear was measured with five items pertaining
to the degree to which reading messages had made participants
feel fearful (e.g., “To what extent reading these messages made
you feel scared?”; adapted from Brown and Smith, 2007).
Answers were given on a 7-point Likert scale, from (1) “not at
all” to (7) “completely.” Higher values indicated higher fear after
reading the messages.
Message-induced threat was measured with four items related
to how much reading messages had made participants feel their
freedom threatened (e.g., “The messages have tried to pressure
me”; adapted from Shen, 2015). Answers were given on a 7-point
Likert scale, from (1) “strongly disagree” to (7) “strongly agree.”
Higher values indicated higher perceived threat.
Message evaluation was measured with three items asking
participants to state how involved they had been in the messages
(e.g., “Messages were very interesting”; adapted from Godinho
et al., 2016). Answers were given on a 7-point Likert scale,
from (1) “strongly disagree” to (7) strongly agree.” Higher values
indicated a more positive evaluation of the messages.
Finally, we again measured receivers’ attitude and intention
toward home-based physical activity at Time 2 after message
exposure, using the same scale and items used at Time 1.
At the end of the second part of the questionnaire, participants
reported their age and gender.

Frontiers in Psychology | www.frontiersin.org

RESULTS
Preliminary Analyses
Table 1 shows means, standard deviations, composite reliability
and average variance extracted (AVE) of each study variable,
plus standard loadings of each item employed to measure the
variable. Table 2 reports the estimates relevant to convergent and
discriminant validity.
The VIF results for each dependent variable were below
threshold value of 5.0 (message-induced threat = 1.00; messageinduced fear = 1.03; message evaluation = 1.30; attitude at Time
2 = 2.80; intention at Time 2 = 4.13). This result indicated that
collinearity issues among the study variables were absent from
this study.
Confirmatory factor analysis showed that the measurement
model fit the data satisfactorily (χ 2(2) = 3.58, p = 0.17;
RMSEA = 0.05, CFI = 0.99, TLI = 0.97, SRMR = 0.02). Results
revealed that all the composite reliability values were greater
than the minimum threshold of 0.60 (Bagozzi and Yi, 1988),
ranging from 0.76–0.98. Thus, the reliability of the measurement
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TABLE 1 | Results of the confirmatory factor analysis.
Construct
Frequency of Past Behavior (PB)
Intention at Time 1 (INT_T1)

Attitude at Time 1 (ATT_T1)

Self-Efficacy (SE)

Message-Induced Fear (MIF)

Message-Induced Threat (MIT)

Message Evaluation (ME)

Attitude at Time 2 (ATT_T2)

Intention at Time 2 (INT_T2)

Mean

Standard deviation

3.51

1.43

5.15

Items

1.75

5.58

1.63

3.97

1.52

5.17

1.70

0.68

0.76

0.61

0.35
0.98

0.94

0.96

0.82

0.93

0.72

0.91

0.68

0.92

0.75

0.97

0.78

0.95

0.79

0.97

0.96

0.94

INT_ T1_3

0.95

ATT_T1_1

0.71

ATT_T2_2

0.92

ATT_T2_3

0.91

ATT_T2_4

0.90

ATT_T2_5

0.90

EFF1

0.70

EFF2

0.83

EFF3

0.82

EFF4

0.82

EFF5

0.86

1.17

5.79

PB1
PB2

0.98

1.28

4.92

AVE

INT_T1_1

0.43

2.50

Composite reliability

INT_ T1_2

1.57

1.21

Standard loadings

MIF1

0.71

MIF2

0.75

MIF3

0.88

MIF4

0.87

MIF5

0.70

MIT1

0.71

MIT2

0.86

MIT3

0.90

MIT4

0.82

ME1

0.92

ME2

0.78

ME3

0.75

ATT_T2_1

0.68

ATT_T2_2

0.94

ATT_T2_3

0.91

ATT_T2_4

0.93

ATT_T2_5

0.85

INT_T2_1

0.96

INT_T2_2

0.98

INT_T2_3

0.95

TABLE 2 | Convergent and discriminant validity.

1. Frequency of past behavior

1.

2.

0.67

2. Intention at Time 1
3. Attitude at Time 1
4. Self-efficacy

3.

4.

5.

6.

7.

8.

9.

0.30*

0.06

0.94

0.38*

0.31*

0.17*

−0.05

−0.02

0.14*

0.29*

0.50*

−0.00

−0.06

0.26*

0.39*

0.82

0.84*

0.29*

−0.14*

−0.01

0.18*

0.76*

0.35*

0.72

−0.10

−0.04

0.25*

0.37*

0.52*

0.68

0.21*

0.07

−0.08

0.02

0.75

−0.31*

−0.11

−0.10*

0.78

0.34*

0.37*

0.79

0.48*

5. Message-induced fear
6. Message-induced threat
7. Message evaluation
8. Attitude at Time 2
9. Intention at Time 2

0.96

The values in the diagonal row (bold) are the average variance extracted by each latent construct. The numbers above diagonal are the correlation coefficients between the constructs.
*p <0.001.
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up, these results showed that gain messages had an impact on
intention at Time 2 mainly because this message frame was not
perceived as threatening. Moreover, there was an increase in
intention at Time 2 especially when participants had a positive
attitude toward home-based physical activity both at Time 1 and
Time 2.
In the case of participants exposed to non-loss messages
(Figure 2), the perception of the messages as not threatening
predicted a positive message evaluation (β = −0.32; p = 0.001),
which in turn influenced attitude at Time 2 (β = 0.43; p =
0.001) and then intention at Time 2 (β = 0.30; p = 0.001).
Positive message evaluation also had a direct effect on intention
at Time 2 (β = 0.30; p = 0.001). Consistently, mediation analyses
confirmed that the negative impact of threat on intention at Time
2 was fully mediated by the participants’ positive evaluation of
the messages (Ind. = −0.11; p = 0.01) and by the effect of this
positive evaluation on attitude at Time 2 (Ind. = −0.05; p =
0.03). Moreover, in this group message-induced fear increased a
positive message evaluation (β = 0.20; p = 0.05), which in turn
marginally increased attitude at Time 2 and then intention at
Time 2 (Ind. = −0.06; p = 0.10). As to the other antecedents
of physical activity, a higher level of self-efficacy predicted both
a more positive message evaluation (β = 0.31; p = 0.001) and
a higher attitude at Time 2 (β = 0.17; p = 0.05). Moreover,
mediation results showed that receivers’ with higher self-efficacy
had higher intention to exercise at home at Time 2 thanks to the
effect of a more positive message evaluation (Ind. = 0.13; p =
0.01) on their attitude at Time 2 (Ind. = 0.06; p = 0.02). Attitude
at Time 1 had a direct effect on participants’ attitude at Time 2
(β = 0.52; p = 0.001) and an indirect effect on intention at Time
2 that was fully mediated by attitude at Time 2 (Ind. = 0.16; p
= 0.05). In addition, intention at Time 1 (β = 0.43; p = 0.001)
and frequency of past behavior (β = 0.14; p = 0.03) determined
receivers’ intention to do home-based physical activity at Time
2. To sum up, these results showed that non-loss messages were
effective in increasing intention at Time 2 when the messages
were perceived as not threatening, but triggered some fear,
especially when participants had a high self-efficacy.
In the case of participants exposed to non-gain messages
(Figure 3), a higher perception that the messages were not
threatening determined a more positive message evaluation (β
= −0.54; p = 0.001), and mediation analyses showed that there
was also an indirect effect of message-induced threat on attitude
at Time 2 through message evaluation (Ind. = −0.09; p = 0.03).
As in the case of non-loss messages, also in the case of nongain messages a higher perception that the messages were fearful
increased the positive evaluation of the messages (β = 0.25; p
= 0.001) and the impact of message-induced fear on attitude
at Time 2 was mediated by message evaluation (Ind. = 0.09; p
= 0.05). A more positive evaluation of the messages increased
attitude at Time 2 (β = 0.16; p = 0.02), which in turn marginally
influenced intention at Time 2 (β = 0.21; p = 0.10). As to
the influence of baseline variables, a higher attitude at Time 1
influenced their attitude at Time 2 (β = 0.80; p = 0.001), strongly
decreased perceived message-induced threat (β = −0.34; p =
0.001), and increased a positive message evaluation (β = 0.20; p
= 0.03). This chain was also marginally confirmed by a mediation

model was confirmed. The standardized item loadings of all
observed variables on their corresponding latent constructs
varied from 0.68–0.98 (Table 1), except for one of the two
items measuring frequency of past behavior. Thus, standardized
item loadings were mainly significant. The AVE from latent
constructs ranged from 0.61 to 0.96. Therefore, all AVE values
were above the recommended threshold of.50 (Anderson and
Gerbing, 1988). These findings showed that all measurement
items presented a high convergent validity. Discriminant validity
was also confirmed, because all AVEs were higher than squared
correlations between latent constructs (Fornell and Larcker,
1981). Finally, we confirmed the adequacy of fit of our structural
model (χ 2(524) = 1018.51, p = 0.001; RMSEA = 0.03, CFI = 0.94,
TLI = 0.94, SRMR = 0.05).

Main Analyses
Multi-Group SEM Model
In the main analyses, we used the tested model to disconfirm the
null hypothesis of the invariance of the relationships among the
study variables across groups. We did so by computing a multigroup SEM model with the message groups. The goodness-of-fit
statistics for the model were acceptable. The chi-square test was
not significant (χ 2 = 13.78, df = 8, p = 0.09) and also the other
indices pointed to an acceptable fit (RMSEA = 0.10; CFI = 0.99;
TLI = 0.90; χ 2 gain message group = 3.34; χ 2 loss message
group = 7.20; χ 2 non-gain message group = 0.01; χ 2 non-loss
message group = 3.22), indicating that dataset had overall a good
model fit.
We then analyzed the parameter estimates of the model
in the four message conditions (gain, non-loss, non-gain,
loss). All parameter estimates are reported in Appendix 3 in
Supplementary Material. Below, we will consider the predictors
of all dependent variables related to our three main research
questions, namely, how message-induced threat predicted
message evaluation, attitude and intention (RQ1), how messageinduced fear predicted message evaluation, attitude and intention
at Time 2 (RQ2), and how the psychological antecedents of
home-based activity influenced message evaluation, attitude and
intention at Time 2 (RQ3).
As showed in Figure 1, when participants were exposed
to gain messages the perception that the messages were not
threatening increased the positive evaluation of the messages (β
= −0.25; p = 0.04), as well as the intention to do home-based
physical activity at Time 2 (β = −0.17; p = 0.05). Messageinduced fear did not predict message evaluation, attitude at
Time 2, or intention at Time 2, but a high level of self-efficacy
reduced the perception of the gain messages as being fearful
(β = −0.24; p = 0.05). Positive attitude at Time 1 had a
direct effect on positive attitude at Time 2 (β = 0.88; p =
0.001), and in turn attitude at Time 2 determined a higher
intention to exercise at home at Time 2 (β = 0.25; p = 0.05).
Actually, the effect of attitude at Time 1 on intention at Time
2 was fully mediated by attitude at Time 2 (Ind. = 0.22; p =
0.05). When participants had higher intention to do physical
activity before message exposure they also gave a more positive
evaluation of the gain messages (β = −0.22; p = 0.05) and
had higher intention at Time 2 (β = 0.81 p = 0.05). To sum
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FIGURE 1 | Standardized factor loadings of the relationships among study variables in the gain message group. **p< 0.05; ***p< 0.001.

FIGURE 2 | Standardized factor loadings of the relationships among study variables in the non-loss message group. **p< 0.05; ***p< 0.001.

predicted by attitude at Time 2, which in turn was only marginally
influenced by message evaluation.
Finally, in the case of participants exposed to loss messages
(Figure 4), message-induced threat had a marginal effect both on
message evaluation (β = −0.22; p = 0.07) and intention at Time 2
(β = −0.11; p = 0.08). As to message-induced fear, it stimulated a
positive message evaluation (β = 0.25; p = 0.04). A more positive
evaluation of the messages increased attitude at Time 2 (β =
0.16; p = 0.05), which in turn influenced intention to do physical

analysis (Ind. = 0.03; p = 0.10). In turn, a higher level of
intention at Time 1 influenced intention at Time 2 (β = 0.83;
p = 0.001), but it also increased message-induced fear (β =
0.32; p = 0.001). However, the indirect impact of intention at
Time 1 on attitude at Time 2 through message-induced fear was
only marginally confirmed (β = 0.04; p = 0.08). To sum up,
these findings indicated that in the case of non-gain messages the
impact of message processing on attitude and intention at Time
2 was rather limited. Intention at Time 2 was only marginally
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FIGURE 3 | Standardized factor loadings of the relationships among study variables in the non-gain message group. *p< 0.10; **p< 0.05; ***p< 0.001.

FIGURE 4 | Standardized factor loadings of the relationships among study variables in the loss message group. *p< 0.10; **p< 0.05; ***p< 0.001.

intention at Time 2 (β = 0.73; p = 0.001) and a higher messageinduced fear (β = 0.33; p = 0.001). Instead, participants with high
self-efficacy perceived the loss messages as less threatening (β =
−0.28; p = 0.05) and had a more positive attitude at Time 2(β
= 0.21; p = 0.04) and intention (β = 0.18; p = 0.02) toward
home-based physical activity. Self-efficacy had also a positive
indirect effect on intention at Time 2 via attitude at Time 2 (Ind.
= 0.07; p = 0.05). Regarding the role of the frequency of past
behavior, people with high frequency of past behavior perceived

activity at home at Time 2 (β = 0.35; p = 0.001). In this message
group, positive attitude at Time 1 (β = 0.57; p = 0.001) increased
attitude at Time 2 and had an indirect effect on intention at
Time 2 through attitude at Time 2 (Ind. = 0.20; p = 0.001).
However, loss messages were counterproductive for people with a
high level of positive attitude at Time 1, who did not perceive the
messages as fearful (β = −0.39; p = 0.001) and showed a lower
intention at Time 2 after reading these messages (β = −0.27; p
= 0.001). A higher intention at Time 1 predicted both a higher
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positive valence, which does not stimulate a sense of threat in
receivers. In the elaboration of gain-framed messages, messageinduced fear plays no significant role, and this absence may be
counterproductive, given that messages evoking fear lead people
to rely on systematic processing, which in turn stimulates many
issue-relevant thoughts, including a positive evaluation of the
message (e.g., Meijnders et al., 2001; Slater et al., 2002; MeyersLevy and Maheswaran, 2004). In consideration of the above, gainframed messages seem to have an immediate effect because the
absence of a threat induces a greater intention to exercise. This
effect, however, is not based on systematic processing and belief
change (favored by message-induced fear) and is therefore likely
to be short-term.
Non-loss-framed messages are also perceived as not
threatening. However, in this case such perception stimulates
a positive evaluation of the message which, in turn, influences
attitude and intention at Time 2. Besides, unlike gain-framed
messages, non-loss-framed messages stimulate a link from the
perception of fear to attitude and intention at Time 2 through a
positive message evaluation. This effect can be attributed to loss
aversion, the most considered cause of the persuasive effect of
the loss frame (O’Keefe, 2012). Loss aversion is a phenomenon
related to the fact that people generally prefer to avoid losses
rather than obtain gains. In the case of the non-loss frame, the
effect of message-induced fear is marginal, and this suggests that
this frame does not induce excessive fear, which may lead people
to enact defensive strategies to reduce the potential emotional
distress associated with the messages (Witte, 1992; Ruiter et al.,
2001). Lack of threat and some presence of fear are likely to
have contributed to the clear link among message evaluation,
attitude and intention at Time 2 observed in receivers exposed
to non-loss-framed messages. This strength of the non-loss
frame could lie in the fact that it combines the positive aspects
of both gain and loss frames. Like the gain frame, the non-loss
frame produces a low perceived threat to freedom (Cho and
Sands, 2011), that may reduce the psychological reactance. At
the same time, proposing the avoidance of negative outcomes,
the non-loss frame directs the attention to the possible negative
consequences of one’s behavior and triggers some fear. Relying
on a negative bias, the acquisition of negative information
requires greater information processing than does positive
information (Rozin and Royzman, 2001). Thus, people tend
to think and reason more about non-loss- than gain-framed
messages. A greater elaboration may then induce a greater
attitude and intention change.
As in the case of gain- and non-loss-framed messages, also in
the case of non-gain-framed messages the absence of messageinduced threat is fundamental for the positive evaluation of
the message. However, the positive evaluation of non-gainframed messages also depends on their perception as fearful,
which in turn influences attitude at Time 2 via a higher
message evaluation. These effects trigged by message processing
do not extend to intention at Time 2, however, and the
absence of a strong attitude-intention link could compromise
the likelihood of an actual behavioral change. This can be
because a recommendation based on missing the chance to
obtain positive outcomes may be rather difficult to understand.

messages as more threatening (β = 0.27; p = 0.03). However,
there was not a significant mediation effect from frequency of
past behavior to intention at Time 2. To sum up, the perception
and the consequences of loss messages were differently affected
by the baseline antecedents of physical activity. If a high level of
self-efficacy increased their persuasiveness, a high level of attitude
at Time 1 and frequency of past behavior decreased it.

Determination of Invariant Paths in the Multigroup
SEM Model
To disconfirm the null hypothesis of the invariance of the
main significant paths among study variables across groups, we
then used the Wald test. Table 3 reports all the Wald tests for
each comparison.
Compared to the other message conditions, only in the gain
message condition perceiving the messages as not threatening
directly increased intention at Time 2 to do home-based physical
activity (Table 3, a). Instead, in the non-loss message condition
receivers perceiving the messages as not threatening evaluated
them more positively, as increased their attitude and intention
at Time 2 more as compared to receivers in the other message
conditions (Table 3, b). Moreover, only in the case of the nonloss messages, when receivers perceived themselves as being able
to exercise regularly (self-efficacy), they evaluated the messages
positively and thus increased intention at Time 2 (Table 3, c).
Finally, the self-efficacy-attitude at Time 2-intention at Time
2 chain (Table 3, e), and the self-efficacy-message evaluationattitude at Time 2-intention at Time 2 chain (Table 3, f) were
invariant across all message groups.
The pattern from message-induced fear to message evaluation
was invariant across groups (Table 3, g). In addition, Wald tests
showed that when receivers perceived the non-gain messages
as not threatening, they had more positive evaluation and then
more attitude at Time 2, compared to receivers in the gain
message (Table 3, h). Wald tests also showed that these higher
effect of non-gain message as compared to gain message on
attitude at Time 2, via a lower message-induced threat, was
even more accentuated when receivers had a high attitude at
Time 1 (Table 3, i). Finally, both in the non-loss and non-gain
message groups, an effect of message-induced fear on intention
at Time 2 through message evaluation and attitude at Time
2 emerged. Wald tests showed that this mediation path was
stronger in the non-gain message group than in the non-loss
message group (Table 3, d). This result confirmed a high impact
of the perception of fear on receivers’ message elaboration when
exposed to the gain messages.

DISCUSSION
First of all, our findings confirmed that message-induced threat
and fear have an important role in determining the effects
of recommendation messages in the context of the promotion
of home-based physical activity. Results showed that the
persuasiveness of the gain-framed messages is based on their being
perceived as not threatening, so that this perception increases
intention to do home-based physical activity at Time 2. This
suggests that the major strength of gain-framed messages is their
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TABLE 3 | Results of the comparisons of the main significant paths among message groups.
Gain
vs.
non-loss
messages

Gain
vs.
non-gain
messages

Gain
vs.
loss messages

Non-loss
vs.
non-gain
messages

Non-loss
vs.
loss messages

Non-gain
vs.
loss messages

a. Message-Induced Threat →
Intention at Time 2

χ 2(1) = 5.08
p = 0.02

χ 2 (1) = 6.03
p = 0.01

χ 2(1) = 10.07
p = 0.001

/

/

/

b. Message-Induced Threat →
Message Evaluation →
Attitude at Time 2→
Intention at Time 2

χ 2(1) = 9.11
p = 0.002

/

/

/

χ 2(1) = 4.54
p = 0.03

/

c. Self-Efficacy→
Message Evaluation →
Intention at Time 2

χ 2(1) = 5.09
p = 0.02

/

/

χ 2(1) = 6.15
p = 0.01

χ 2(1) = 6.89
p = 0.01

/

d. Message-Induced Fear →
Message Evaluation →
Attitude at Time 2 →
Intention at Time 2

χ 2(1) = 2.79
p = 0.09

/

/

χ 2(1) = 1.77
p = 0.18

χ 2(1) = 2.79
p = 0.09

/

e. Self-Efficacy→
Attitude at Time 2 →
Intention at Time 2

χ 2(1) = 1.99
p = 0.16

/

χ 2(1) = 2.79
p = 0.05

χ 2(1) = 2.51
p = 0.11

χ 2(1) = 0.21
p = 0.64

χ 2(1) = 3.26
p = 0.05

f. Self-Efficacy→
Message Evaluation →
Attitude at Time 2 →
Intention at Time 2

χ 2(1) = 0.77
p = 0.38

/

/

χ 2(1) = 1.65
p = 0.19

χ 2(1) = 3.50
p = 0.05

/

g. Message-Induced Fear →
Message Evaluation

χ 2(1) = 1.04
p = 0.31

χ 2(1) = 2.21
p = 0.14

/

χ 2(1) = 0.38
p = 0.53

χ 2(1) = 0.04
p = 0.84

χ 2(1) = 0.75
p = 0.39

h. Message-Induced Threat →
Message Evaluation →
Attitude at Time 2

/

χ 2(1) = 4.25
p = 0.03

/

χ 2(1) = 0.46
p = 0.50

/

χ 2(1) = 1.88
p = 0.17

i. Attitude at Time 1→
Message-Induced Threat →
Message Evaluation →
Attitude at Time 2

/

χ 2(1) = 5.30
p = 0.02

/

χ 2(1) = 5.06
p = 0.02

/

χ 2(1) = 3.64
p = 0.05

j. Frequency of Past Behavior→
Message-Induced Threat

/

/

χ 2(1) = 0.93
p = 0.33

/

χ 2(1) = 4.65
p = 0.03

χ 2(1) = 3.39
p = 0.05

Thus, in this case the elaboration of the recommendation could
exceeds the receivers’ processing capacity, which in turn would
create an information overload that reduces the quality of
the decision.
Finally, the perception of loss-framed messages as threatening
or fearful does not directly influence message evaluation, attitude
and intention at Time 2. Actually, the persuasiveness of lossframed messages is strongly influenced by the level of self-efficacy
of the receivers. When they have high self-efficacy, they have
greater attitude at Time 2, and then intention at Time 2. In the
case of non-loss-framed messages, these receivers have also a
more positive evaluation of the messages. This suggests that both
loss- and non-loss-framed messages may be more suitable for
those who perceive a high capacity of exercising regularly. These
findings confirm the role of self-efficacy in influencing message
effects, already established by research on framing effects in other
types of recommendation messages (e.g., Bertolotti et al., 2020).
Specifically, past studies showed that people who feel that they
have the necessary skills to perform message recommendations
are more motivated to accept a loss frame and more inclined
to change their behavior accordingly (Cauberghe et al., 2009;
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Riet et al., 2010; Tudoran et al., 2012). Conversely, people who
feel they are not able to deal with the requests tend to activate
defense mechanisms that lead them to reject the threatening
loss message. In the present study, we reported a first evidence
that self-efficacy is also an important predictor of how people
elaborate non-loss-framed messages.
Our research has several limitations. First, our sample was
small and restricted to Italian people, thus the data may not
be generalized to other countries. Second, our research design
lacked a measure for assessing future behavior and did not
include a measure of the volume or amount of past physical
activity. Third, we cannot exclude the risk of self-selection bias, as
participants were invited for a study on public communication.
Finally, participants were exposed only once to short messages
on physical activity outcomes, thus we were able to assess only
small and short-term effects. Messages delivered over a longer
time span and with repeated exposure (e.g., Caso and Carfora,
2017; Carfora et al., 2018) could yield larger and long-term
effects on recipients’ attitudes and intentions. In sum, future
research should carefully retest our results on the mechanisms
involved in processing messages on physical activity formulated
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in the mechanisms studied here also depend on individual
differences among receivers.

with different frames, sending messages over a longer period.
Once said that, the results of the present study can have some
useful implications regarding how to select message framing in
their communication to promote home-based physical activity
in the case of future outbreaks or in other eventualities that
require physical exercise at home, such as in the case of
rehabilitation programs.

DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

CONCLUSION
ETHICS STATEMENT

To sum up, in the present study we validated a model explaining
how messages differing according to the outcome sensitivities
level of message framing (i.e., gain, non-loss, non-gain and loss
messages; Cesario et al., 2013), influence receivers’ evaluation
of the messages, as well as attitude and intention toward
home-based physical activity at Time 2. Our results respond
to the need of theoretical advancement in the area of the
underlying mechanisms elicited by message framing and show
the plausibility of a model including both threat and fear elicited
by message exposure. The present study showed that a low
perception of threat to freedom strongly contributed to the
persuasive effect of the gain and non-loss messages. Moreover,
the non-loss messages induced a marginal fear, which may have
led participants to systematically process the recommendation
but not to enact defensive strategies to reduce a to high
emotional distress (Witte, 1992; Ruiter et al., 2001). Instead,
when reading loss and non-gain messages, receivers’ reactions
were more determined by self-efficacy, ending up with reduced
persuasive power.
In conclusion, our study introduced and tested an inclusive
reference model to explain the effects of message frames based on
the presence/absence of positive/negative outcomes of expected
behavior and aimed at changing the attitude and intention of
the receivers at Time 2. It will be up to future research to further
investigate the possibility of applying this model to messages
aimed at modifying attitudes and intentions other than the one
investigated here, as well as verifying if and how the differences

The studies involving human participants were reviewed and
approved by Ethics committee of the Department of Psychology
- Catholic University of the Sacred Heart - Milan. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS
All authors listed have made a substantial, direct and intellectual
contribution to the work, and approved it for publication.

FUNDING
This study was part of the project Re-HUB-ility: Rehabilitative
pErsonalized Home System and vIrtuaL coaching for chronIc
Treatment in elderlY supported by Call HUB Ricerca e
Innovazione, Regione Lombardia and by Athics s.r.l. (Grant
Number: D.G.R. N. 727 of 5/11/2018; decreto 18854 del
14/12/2018).

SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpsyg.
2021.644050/full#supplementary-material

REFERENCES

Brehm, S. S., and Brehm, J. W. (1981). Psychological Reactance: A Theory of
Freedom and Control. New York, NY: Academic.
Brown, S. L., and Smith, E. Z. (2007). The inhibitory effect of a distressing antismoking message on risk perceptions in smokers. Psychol. Health 22, 255–268.
doi: 10.1080/14768320600843127
Byrne, S., and Hart, P. S. (2009). “The boomerang effect: a synthesis of
findings and a preliminary theoretical framework,” in Communication
Yearbook 33, ed C. Beck Mahwah (Hillsdale, NJ: Lawrence Erlbaum), 3–37.
doi: 10.1080/23808985.2009.11679083
Cancello, R., Soranna, D., Zambra, G., Zambon, A., and Invitti, C. (2020).
Determinants of the lifestyle changes during COVID-19 pandemic in the
residents of Northern Italy. Int. J. Environ. Res. Public Health 17:6287.
doi: 10.3390/ijerph17176287
Capraro, V., and Barcelo, H. (2020). The effect of messaging and gender on
intentions to wear a face covering to slow down COVID-19 transmission. J.
Behav. Econ. Policy 4, 45–55. doi: 10.31234/osf.io/tg7vz
Carfora, V., Caso, D., Palumbo, F., and Conner, M. (2018). Promoting water
intake. The persuasiveness of a messaging intervention based on anticipated
negative affective reactions and self-monitoring. Appetite 130, 236–246.
doi: 10.1016/j.appet.2018.08.017

Ajzen, I. (1991). The theory of planned behavior. Organ. Behav. Hum. Decis.
Process. 50, 179–211. doi: 10.1016/0749-5978(91)90020-T
Anderson, J. C., and Gerbing, D. W. (1988). Structural equation modeling in
practice: a review and recommended two-step approach. Psychol. Bull. 103:411.
doi: 10.1037/0033-2909.103.3.411
Anker, A. E., Feeley, T. H., McCracken, B., and Lagoe, C. A. (2016). Measuring
the effectiveness of mass-mediated health campaigns through meta-analysis. J.
Health Commun. 21, 439–456. doi: 10.1080/10810730.2015.1095820
Bagozzi, R. P., and Yi, Y. (1988). On the evaluation of structural equation models.
J. Acad. Mark. Sci. 16, 74–94. doi: 10.1007/BF02723327
Bandura, A. (1977). Social Learning Theory. Englewood Cliffs, NJ: Prentice Hall.
Bertolotti, M., Carfora, V., and Catellani, P. (2020). Different frames to reduce red
meat intake: the moderating role of self-efficacy. Health Commun. 35, 475–482.
doi: 10.1080/10410236.2019.1567444
Bilancini, E., Boncinelli, L., Capraro, V., Celadin, T., and Di Paolo, R. (2020).
The effect of norm-based messages on reading and understanding COVID19 pandemic response governmental rules. J. Behav. Econ. Policy 4, 45–55.
doi: 10.31234/osf.io/7863g

Frontiers in Psychology | www.frontiersin.org

12

April 2021 | Volume 12 | Article 644050

Carfora and Catellani

Promoting Home-Based Physical Activity

Dillard, J. P., and Nabi, R. L. (2006). The persuasive influence of emotion
in cancer prevention and detection messages. J. Commun. 56, S123–S139.
doi: 10.1111/j.1460-2466.2006.00286.x
Eagly, A. H., and Chaiken, S. (1993). The psychology of attitudes. Psychol. Mark.
12, 459–466.
Falk, E. B., O’Donnell, M. B., Cascio, C. N., Tinney, F., Kang, Y., Lieberman, M.
D., et al. (2015). Self-affirmation alters the brain’s response to health messages
and subsequent behavior change. Proc. Natl. Acad. Sci. 112, 1977–1982.
doi: 10.1073/pnas.1500247112
Fernando, A. G., Sivakumaran, B., and Suganthi, L. (2016). Message involvement
and attitude towards green advertisements. Market Intell Plann. 34, 863–882.
doi: 10.1108/MIP-11-2015-0216
Fornell, C., and Larcker, D. F. (1981). Structural equation models with
unobservable variables and measurement error: algebra and statistics. J. Mark.
Res. 18, 382–388. doi: 10.1177/002224378101800313
Gallagher, K. M., and Updegraff, J. A. (2012). Health message framing effects on
attitudes, intentions, and behavior: a meta-analytic review. Ann. Behav. Med.
43, 101–116. doi: 10.1007/s12160-011-9308-7
Godinho, C. A., Alvarez, M. J., and Lima, M. L. (2016). Emphasizing the
losses or the gains: comparing situational and individual moderators of
framed messages to promote fruit and vegetable intake. Appetite 96, 416–425.
doi: 10.1016/j.appet.2015.10.001
Gross, K., and D’ambrosio, L. (2004). Framing emotional response. Political
Psychol. 25, 1–29. doi: 10.1111/j.1467-9221.2004.00354.x
Hair, J. F. Jr., Hult, G. T. M., Ringle, C., and Sarstedt, M. (2016). A Primer on Partial
Least Squares Structural Equation Modeling (PLS-SEM). New York, NY: Sage
publications. doi: 10.15358/9783800653614
Heffner, J., Vives, M. L., and FeldmanHall, O. (2020). Emotional responses to
prosocial messages increase willingness to self-isolate during the COVID-19
pandemic. Pers. Individ. Dif. 170:110420. doi: 10.31234/osf.io/qkxvb
Howe, L. C., and Krosnick, J. A. (2017). Attitude strength. Annu. Rev. Psychol. 68,
327–351. doi: 10.1146/annurev-psych-122414-033600
Iacobucci, D. (2010). Structural equations modeling: fit indices, sample size, and
advanced topics. JPC 20, 90–98. doi: 10.1016/j.jcps.2009.09.003
Jessop, D. C., Sparks, P., Buckland, N., Harris, P. R., and Churchill, S.
(2014). Combining self-affirmation and implementation intentions: evidence
of detrimental effects on behavioral outcomes. Ann. Behav. Med. 47, 137–147.
doi: 10.1007/s12160-013-9536-0
Jones, L. W., Sinclair, R. C., and Courneya, K. S. (2003). The effects of source
credibility and message framing on exercise intentions, behaviors, and attitudes:
an integration of the elaboration likelihood model and prospect theory. J. Appl.
Soc. Psychol. 33, 179–196. doi: 10.1111/j.1559-1816.2003.tb02078.x
Jordan, J., Yoeli, E., and Rand, D. (2020). Don’t Get It or Don’t Spread It? Comparing
Self-Interested Versus Prosocially Framed COVID-19 Prevention Messaging.
PsyArXiv. 1–29. doi: 10.31234/osf.io/yuq7x
Kaushal, V., and Srivastava, S. (2020). Hospitality and tourism industry amid
COVID-19 pandemic: perspectives on challenges and learnings from India. Int.
J. Hosp. Manag. 92:102707. doi: 10.1016/j.ijhm.2020.102707
King, K. W., and Reid, L. N. (1990). Fear arousing anti-drinking and driving PSAs:
do physical injury threats influence young adults? JCIRA 12, 155–175.
Kozak, A. T., Nguyen, C., Yanos, B. R., and Fought, A. (2013). Persuading
students to exercise: what is the best way to frame messages for normal-weight
versus overweight/obese university students? J Am Coll Heal. 61, 264–273.
doi: 10.1080/07448481.2013.799477
Kühne, R., Weber, P., and Sommer, K. (2015). Beyond cognitive framing processes:
anger mediates the effects of responsibility framing on the preference for
punitive measures. J. Commun. 65, 259–279. doi: 10.1111/jcom.12151
LaTour, M. S., and Rotfeld, H. J. (1997). There are threats and (maybe) fearcaused arousal: theory and confusions of appeals to fear and fear arousal itself.
J. Advert. 26, 45–59. doi: 10.1080/00913367.1997.10673528
Liberman, A., and Chaiken, S. (1992). Defensive processing of personally relevant
health messages. PSPB 18, 669–679. doi: 10.1177/0146167292186002
Lunn, P. D., Timmons, S., Barjaková, M., Belton, C. A., Julienne, H., and Lavin, C.
(2020). Motivating social distancing during the Covid-19 pandemic: an online
experiment. Soc. Sci. Med. 265:113478. doi: 10.1016/j.socscimed.2020.113478
McQueen, A., and Klein, W. M. (2006). Experimental manipulations
of self-affirmation: a systematic review. Self Identity 5, 289–354.
doi: 10.1080/15298860600805325

Carfora, V., Catellani, P., Caso, D., and Conner, M. (2019). How to reduce red
and processed meat consumption by daily text messages targeting environment
or health benefits. J. Environ. Psychol. 65:101319. doi: 10.1016/j.jenvp.2019.
101319
Carfora, V., Di Massimo, F., Rastelli, R., Catellani, P., and Piastra, M. (2020).
Dialogue management in conversational agents through psychology of
persuasion and machine learning. Multimed. Tools Appl. 79, 35949–35971.
doi: 10.1007/s11042-020-09178-w
Carfora, V., Pastore, M., and Catellani, P. (2021). A cognitive-emotional model to
explain message framing effects: reducing meat consumption. Front. Psychol.
12:583209. doi: 10.3389/fpsyg.2021.583209
Carriedo, A., Cecchini, J. A., Fernandez-Rio, J., and Méndez-Giménez, A. (2020).
COVID-19, psychological well-being and physical activity levels in older adults
during the nationwide lockdown in Spain. Am. J. Geriatr. Psychiatry 28,
1146–1155. doi: 10.1016/j.jagp.2020.08.007
Caso, D., and Carfora, V. (2017). Un intervento di messaggistica
istantanea per la promozione del monitoraggio del consumo di
frutta e verdura. Psicol. della Salut. 1, 97–111. doi: 10.3280/PDS2017001005
Caso, D., Carfora, V., Capasso, M., Oliano, D., and Conner, M. (2020). Using
messages targeting psychological versus physical health benefits to promote
walking behaviour: a randomised controlled trial. Appl. Psychol. Health WellBeing. 13, 152–173. doi: 10.1111/aphw.12224
Cauberghe, V., De Pelsmacker, P., Janssens, W., and Dens, N. (2009).
Fear, threat and efficacy in threat appeals: message involvement as a
key mediator to message acceptance. Accid. Anal. Prev. 41, 276–285.
doi: 10.1016/j.aap.2008.11.006
Cavallo, C., Sacchi, G., and Carfora, V. (2020). Resilience effects in food
consumption behaviour at the time of Covid-19: perspectives from Italy.
Heliyon 6:e05676. doi: 10.1016/j.heliyon.2020.e05676
Cesario, J., Corker, K. S., and Jelinek, S. (2013). A self-regulatory
framework for message framing. J. Exp. Soc. Psychol. 49, 238–249.
doi: 10.1016/j.jesp.2012.10.014
Childs, E., and de Wit, H. (2014). Regular exercise is associated with
emotional resilience to acute stress in healthy adults. Front. Physiol. 5:161.
doi: 10.3389/fphys.2014.00161
Cho, H., and Sands, L. (2011). Gain-and loss-frame sun safety messages and
psychological reactance of adolescents. Commun. Res. Rep. 28, 308–317.
doi: 10.1080/08824096.2011.616242
Chong, D., and Druckman, J. N. (2007). A theory of framing and opinion
formation in competitive elite environments. J. Commun. 57, 99–118.
doi: 10.1111/j.1460-2466.2006.00331.x
Clark, H., and Bassett, S. (2014). An application of the health action process
approach to physiotherapy rehabilitation adherence. Physiother. Theory Pract.
30, 527–533. doi: 10.3109/09593985.2014.912710
Cohen, G. L., and Sherman, D. K. (2014). The psychology of change: Selfaffirmation and social psychological intervention. Annu. Rev. Psychol. 65,
333–371. doi: 10.1146/annurev-psych-010213-115137
Coronavirus Statistiques (2020). COVID-19 Dashboard by the Center of Systems
Science and Engineering. Available online at: https://www.coronavirusstatistiques.com/stats-globale/coronavirus-number-of-cases/
(accessed
December 06, 2020).
Davis, J. J. (1995). The effects of message framing on response to environmental
communications. JMCQ 72, 285–299. doi: 10.1177/107769909507200203
De Hoog, N., Stroebe, W., and De Wit, J. B. (2007). The impact of vulnerability
to and severity of a health risk on processing and acceptance of feararousing communications: a meta-analysis. Rev. Gen. Psychol. 11, 258–285.
doi: 10.1037/1089-2680.11.3.258
Di Massimo, F., Carfora, V., Catellani, P., and Piastra, M. (2019). “Applying
psychology of persuasion to conversational agents through reinforcement
learning: an exploratory study,” in CEUR – Workshop Proceedings (Aachen),
p. 27.
Dijkstra, A., Rothman, A., and Pietersma, S. (2011). The persuasive
effects of framing messages on fruit and vegetable consumption
according to regulatory focus theory. Psychol. Health. 26, 1036–1048.
doi: 10.1080/08870446.2010.526715
Dillard, J. P., and Anderson, J. W. (2004). The role of fear in persuasion. Psychol.
Mark. 21, 909–926. doi: 10.1002/mar.20041

Frontiers in Psychology | www.frontiersin.org

13

April 2021 | Volume 12 | Article 644050

Carfora and Catellani

Promoting Home-Based Physical Activity

Shen, L. (2015). Antecedents to psychological reactance: The impact of
threat, message frame, and choice. Health Commun. 30, 975–985.
doi: 10.1080/10410236.2014.910882
Sherman, D. K. (2013). Self-affirmation: understanding the effects. Pers. Soc.
Psychol. Bull. 7, 834–845. doi: 10.1111/spc3.12072
Sherman, D. K., and Cohen, G. L. (2006). The psychology of selfdefense: self-affirmation theory. Adv. Exp. Soc. Psychol. 38, 183–242.
doi: 10.1016/S0065-2601(06)38004-5
Slater, M., Karan, D., Rouner, D., and Walters, D. (2002). Effects of threatening
visuals and announcer differences on responses to televised alcohol warnings.
J. Appl. Commun. 30, 27–49. doi: 10.1080/00909880216575
Søraa, R., Manzi, F., Kharas, M. W., Marchetti, A., Massaro, D., Riva,
G., et al. (2020). Othering and deprioritizing older adults’ lives: ageist
discourses during the COVID-19 pandemic. Eur. J. Psychol. 16, 532–541.
doi: 10.5964/ejop.v16i4.4127
Spence, A., and Pidgeon, N. (2010). Framing and communicating climate change:
the effects of distance and outcome frame manipulations. Glob. Environ.
Change 20, 656–667. doi: 10.1016/j.gloenvcha.2010.07.002
Steele, C. M. (1988). The psychology of self-affirmation: sustaining
the integrity of the self. Adv. Exp. Soc. Psychol. 21, 261–302.
doi: 10.1016/S0065-2601(08)60229-4
Strachan, S. M., Myre, M., Berry, T. R., Ceccarelli, L. A., Semenchuk, B. N., and
Miller, C. (2020). Self-affirmation and physical activity messages. Psychol. Sport
Exerc. 47:101613. doi: 10.1016/j.psychsport.2019.101613
Tannenbaum, M. B., Hepler, J., Zimmerman, R. S., Saul, L., Jacobs, S., Wilson, K.,
et al. (2015). Appealing to fear: a meta-analysis of fear appeal effectiveness and
theories. Psychol. Bull. 14, 1178–1204. doi: 10.1037/a0039729
Taylor, S., Landry, C., Paluszek, M., Fergus, T. A., McKay, D., and Asmundson,
G. J. (2020). Development and initial validation of the COVID Stress Scales. J.
Anxiety Disord. 72:102232. doi: 10.1016/j.janxdis.2020.102232
Tudoran, A. A., Scholderer, J., and Brunsø, K. (2012). Regulatory focus, self-efficacy
and outcome expectations as drivers of motivation to consume healthy food
products. Appetite 59, 243–251. doi: 10.1016/j.appet.2012.05.002
University of Virginia Health System (2020). COVID-19: Exercise May Help
Prevent Deadly Complication. Available online at: https://newsroom.uvahealth.
com/2020/04/15/covid-19-exercise-may-help-prevent-deadly-complication/
(accessed April 14, 2020).
van’t Riet, J., Rac, R., Werrij, M. Q., and de Vries, H. (2010). Investigating messageframing effects in the context of a tailored intervention promoting physical
activity. Health Educ. Res. 25, 343–354. doi: 10.1093/her/cyp061
Williamson, E. J., Walker, A. J., Bhaskaran, K., Bacon, S., Bates, C., Morton,
C. E., et al. (2020). Factors associated with COVID-19-related death using
OpenSAFELY. Nature 584, 430–436. doi: 10.1038/s41586-020-2521-4
Witte, K. (1992). Putting the fear back into fear appeals: the
extended parallel process model. Commun. Monogr. 59, 329–349.
doi: 10.1080/03637759209376276

Meijnders, A. L., Midden, C. J., and Wilke, H. A. (2001). Role of negative
emotion in communication about CO2 risks. Risk Anal. 21, 955–955.
doi: 10.1111/0272-4332.215164
Meyers-Levy, J., and Maheswaran, D. (2004). Exploring message framing outcomes
when systematic, heuristic, or both types of processing occur. JCP 14, 15–67.
doi: 10.1207/s15327663jcp1401andamp;2_18
Michalovic, E., Hall, S., Duncan, L. R., Bassett-Gunter, R., and Sweet, S. N.
(2018). Understanding the effects of message framing on physical activity action
planning: the role of risk perception and elaboration. Int. J. Behav. Med. 256,
626–636. doi: 10.1007/s12529-018-9746-8
Milton, K., Bauman, A. E., Faulkner, G., Hastings, G., Bellew, W., Williamson, C.,
et al. (2020). Maximising the impact of global and national physical activity
guidelines: the critical role of communication strategies. Br. J. Sports Med. 54,
1463–1467. doi: 10.1136/bjsports-2020-102324
Odone, A., Lugo, A., Amerio, A., Borroni, E., Bosetti, C., Carreras, G., et al. (2020).
COVID-19 lockdown impact on lifestyle habits of Italian adults. Acta Biomed.
91, 87–89. doi: 10.23750/abm.v91i9-S.10122
O’Keefe, D. J. (2012). “From psychological theory to message design: lessons
from the story of gain-framed and loss-framed persuasive appeals,” in Health
Communication Message Design: Theory, Research, and Practice, ed H. Cho
(Thousand Oaks, CA: Sage), 3–20.
Peters, E., Västfjäll, D., Gärling, T., and Slovic, P. (2006). Affect and decision
making: a “hot” topic. J. Behav. Decis. Mak. 19, 79–85. doi: 10.1002/bdm.528
Petty, R. E., and Briñol, P. (2015). “Processes of social influence through attitude
change,” in APA Handbook of Personality and Social Psychology: Attitudes and
Social Cognition, Vol. 1, eds E. Borgida, and J. A. Bargh (Washington, DC: APA
Books), 509–545. doi: 10.1037/14341-016
Petty, R. E., and Cacioppo, J. T. (1986). “The elaboration likelihood model of
persuasion,” in Communication and Persuasion (New York, NY: Springer),
1–24. doi: 10.1007/978-1-4612-4964-1_1
Petty, R. E., and Cacioppo, J. T. (2012). Communication and Persuasion: Central
and Peripheral Routes to Attitude Change. New York, NY: Springer Science and
Business Media.
Piercy, K. L., Troiano, R. P., Ballard, R. M., Carlson, S. A., Fulton, J. E., Galuska,
D. A., et al. (2018). The physical activity guidelines for Americans. JAMA 320,
2020–2028. doi: 10.1001/jama.2018.14854
Rhodes, R. E., Liu, S., Lithopoulos, A., Zhang, C. Q., and Garcia-Barrera, M. A.
(2020). Correlates of perceived physical activity transitions during the covid19 pandemic among canadian adults. Appl. Psychol. Health Well Being 12,
1157–1182. doi: 10.1111/aphw.12236
Riet, J. V. T., Ruiter, R. A., Smerecnik, C., and Vries, H. D. (2010). Examining
the influence of self-efficacy on message-framing effects: reducing salt
consumption in the general population. Basic Appl. Soc. Psychol. 32, 165–172.
doi: 10.1080/01973531003738338
Rothman, A. J., Bartels, R. D., Wlaschin, J., and Salovey, P. (2006).
The strategic use of gain-and loss-framed messages to promote healthy
behavior: How theory can inform practice. J. Commun. 56, S202–S220.
doi: 10.1111/j.1460-2466.2006.00290.x
Rozin, P., and Royzman, E. B. (2001). Negativity bias, negativity
dominance, and contagion. Pers. Soc. Psychol. Rev. 5, 296–320.
doi: 10.1207/S15327957PSPR0504_2
Ruiter, R. A., Abraham, C., and Kok, G. (2001). Scary warnings and rational
precautions: a review of the psychology of fear appeals. Psychol. Health 16,
613–630. doi: 10.1080/08870440108405863
Serafini, G., Parmigiani, B., Amerio, A., Aguglia, A., Sher, L., and Amore, M. (2020).
The psychological impact of COVID-19 on the mental health in the general
population. QJM. 113, 531–537. doi: 10.1093/qjmed/hcaa201

Frontiers in Psychology | www.frontiersin.org

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2021 Carfora and Catellani. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

14

April 2021 | Volume 12 | Article 644050

