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Reading or Listening to a Gain- or Loss-Framed Health Message:
Effects of Message Framing and Communication Mode in the
Context of Fruit and Vegetable Intake
SARAH P. ELBERT and PATRICIA OTS
Department of Social Psychology, University of Groningen, Groningen, The Netherlands

Gain-framed health messages are found to be more effective when targeting prevention behaviors. However, framing research has only
minimally investigated the role of communication mode, another important factor in health communication. This study explored the role of
communication mode in interaction with message framing, and the influence of two individual differences related to involvement as
conditions under which gain framing can lead to health behavior change. Participants (N = 258) were exposed to either an auditory or
written health message concerning fruit and vegetable intake, with either gain- or loss-framed arguments. In addition, the online experiment
consisted of baseline and posttest measures, among which intention to consume sufficient fruit and vegetables. Moderating effects of
perceived baseline fruit and vegetable consumption and baseline intention were assessed. A significant interaction between message
framing and communication mode was observed: In case of a gain-framed message, an auditory message resulted in a higher intention than
a written message. This pattern was most explicitly found among those with a lower perceived fruit and vegetable intake at baseline.
Although further research is warranted in health persuasion research, the findings can possibly be used to target health interventions better
at specific groups of people who behave less healthy.

Insufficient fruit and vegetable intake has been documented
worldwide, referring to an intake lower than the recommended
amount of at least five servings a day (Hall, Moore, Harper, &
Lynch, 2009). Although limited availability and accessibility
might partially contribute to this insufficient intake in at least
some parts of the world, psychological factors such as personal
preferences and knowledge on the health benefits of fruit and
vegetables also play a role (Brug, Debie, van Assema, & Weijts,
1995). Interventions targeting such psychological factors might
help to increase fruit and vegetable consumption. For instance, it
can be useful to develop effective persuasive health messages.
The content of such health messages can vary in terms of
valence, that is, it can communicate positive or negative outcomes.
Based on regulatory focus theory (Higgins, 1997), a distinction can
be made between four types of messages (Dijkstra, Rothman, &
Pietersma, 2011). On the one hand, messages with a positive valence
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can mention the gains or the non-losses that are associated with the
proposed behavior. For instance, eating sufficient fruit and vegetables can gain good health, or it can be said not to lead to poor health
(gain vs. non-loss). On the other hand, messages with a negative
valence can indicate the losses or the non-gains associated with the
behavior. That is, eating insufficient fruit and vegetables can lead to a
worse health (loss) or it can be said not to lead to an improved health
(non-gain). Overall, messages including gains and losses, indicating
the presence of an outcome, are considered to be more persuasive
compared to messages including non-losses or non-gains, indicating
the absence of an outcome (Dijkstra et al., 2011).
Conclusions with regard to the effectiveness of these gain- and
loss-framed health messages largely differ (Akl et al., 2011;
Gallaghar & Updegraff, 2012; Latimer, Brawley, & Bassett,
2010; Rothman & Salovey, 1997). The function of the target
behavior, either preventing or detecting health problems, can
potentially influence the effects of message framing. That is,
gain-framed messages are found to be more effective in case of
prevention behaviors such as fruit and vegetable intake (Gallagher
& Updegraff, 2012; Rothman, Bartels, Wlaschin, & Salovey, 2006;
Rothman & Salovey, 1997), whereas loss-framed messages are
more likely to be effective for detection behaviors such as breast
self-examination (Meyerowitz & Chaiken, 1987; Rothman &
Salovey, 1997). On the one hand, gain-framed messages may
induce a state of risk-averseness. Prevention behaviors are usually
considered safe, making people more willing to engage in this
behavior to maintain health and minimize health risks (prospect
theory; Tversky & Kahneman, 1981). On the other hand, loss-
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framed messages may make people more likely to accept the risks
that are associated with a detection behavior.
Based on this, a gain-framed message about fruit and vegetable
intake will likely lead to higher intentions than a
loss-framed message, although the use of prospect theory to understand message framing effects is criticized (e.g., Van ‘t Riet et al.,
2016). For instance, inconsistencies are found across health
domains: the effectiveness of gain-framed messages has been confirmed in the domain of physical activity (Latimer et al., 2010) and
smoking cessation (Toll et al., 2007), but it is not yet well established
for prevention behaviors concerning diet and nutrition (O’Keefe &
Jensen, 2007). Reverse effects are also found (for instance, in case of
treatment messages; Akl et al., 2011) and the effects for detection
behaviors are smaller compared to the effects that have been found
for prevention behaviors (Gallagher & Updegraff, 2012).
In addition to function of the target behavior, the communication mode through which the message is delivered is currently an overlooked but other relevant factor that can serve as a
condition under which message framing can have effects (Penţa
& Băban, 2017). The role of communication mode deserves
attention due to increasing technology resulting in the delivery
of health messages in various ways (Tuong, Larsen, &
Armstrong, 2014), but has not yet been well elucidated, at
least in the context of health persuasion. That is, contradictory
findings are reported when the effects of communication mode
on message persuasiveness or behavioral intentions are studied
(Braverman, 2008; Elbert, Dijkstra, & Oenema, 2016; Soetens,
Vandelanotte, De Vries, & Mummery, 2014; Stanczyk et al.,
2014). In these studies, a distinction is often made between the
written, auditory, and audiovisual mode. While some studies
suggest that there are no differences between the modes with
regard to behavioral outcomes (Soetens et al., 2014), others
suggest that informational written messages are more persuasive
than informational auditory messages (Braverman, 2008).
Furthermore, there is evidence in favor of audio-tailored
messages (Elbert et al., 2016) and video-tailored interventions
(Stanczyk et al., 2014) to stimulate prevention behaviors. This is
in line with findings from other domains such as (tele-)marketing and interpersonal communication, showing that audiovisual
messages might adopt a warmer communication style compared
to written messages (Pfau, Holbert, Zubric, Pasha, & Lin, 2000).
In addition, auditory messages might lead to more feelings of
trust and cooperation and increased feelings of social proximity
and salience: the information can be perceived as more direct
and personal (Chaiken & Eagly, 1983; Jensen, Farnham,
Drucker, & Kollock, 2000). Finally, in auditory messages, the
mental representation of the content may be more clear by the
addition of nonverbal information; voice characteristics can
enhance the clarity of the message by emphasizing certain
phrases or words that support the listener in how to understand
the message (Elbert & Dijkstra, 2014; Nolan, 2006). This can all
possibly work as a peripheral cue enhancing the effectiveness of
audiovisual messages (Petty & Cacioppo, 1986).
While there is some research on the effectiveness on health
messages being dependent upon communication mode directly,
these effects are not well established yet in relation to message
framing. One study found message framing effects to be
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independent of communication mode (Schneider et al., 2001),
and another study suggested that audiovisual positively framed
messages induce the highest motivation to comply with recommendations from a health message (Lee & Cameron, 2017). The
higher persuasiveness of the auditory gain-framed message
might be explained by a combination of perspectives on framing
and communication mode: Pointing out the positive consequences of performing a behavior might lead to more positive
attitudes and lower defensiveness (Lee & Cameron, 2017), and
the specific features of auditory messages can make the outcomes of the message more clear and salient and more directly
aimed at the recipient (Pfau et al., 2000).
Finally, the effectiveness of message framing can be influenced
by individual differences of message recipients (Covey, 2014).
Individuals with low issue-involvement have been found to be
more easily persuaded by positively framed messages
(Maheswaran & Meyers-Levy, 1990). Individuals’ intentions and
their perceived consumption of fruit and vegetables at baseline may
be an indicator of involvement with the topic, and can possibly
affect the persuasiveness of framed messages. Loss-framed messages have been found to be more effective among those with a
higher baseline intention (Godinho, Alvarez, & Lima, 2016), and
there is some initial evidence that gain-framed messages are especially effective for those with a low baseline consumption (Gerend
& Shepherd, 2016). Overall, the effects of indicators of involvement in relation to message framing are still somewhat ambiguous
(De Bruijn, Visscher, & Mollen, 2015; Gerend & Shepherd, 2016)
and have not been investigated in interaction with communication
mode through which a message is presented. Yet, based on the
available evidence, it can initially be expected that gain-framed
messages are especially effective for people with a lower baseline
consumption or intention, and it seems valuable to explore these
effects in interaction with communication mode as well.
The present study will therefore focus on the effects of message
framing and the mode of communication when targeting fruit and
vegetable intake, while taking into account an individual difference
(two indicators of issue-involvement). The aim of the study is to
increase our knowledge on message framing and the different conditions under which gain- and loss-framed messages can lead to
health behavior change. First, it is hypothesized that a gain-framed
message will lead to higher intentions compared to a loss-framed
message (H1). Second, it is expected that an auditory health message
will lead to higher intentions compared to a written message (H2).
Third, we expect that a gain-framed message will lead to higher
intentions when it is presented as an auditory message (H3) and
finally, the moderating effect of indicators of issue-involvement
(perceived baseline consumption and baseline intention) will be
taken into account. It is initially expected that the interaction effect
will be most explicitly found among those with a lower perceived
fruit and vegetable consumption (lower intention) at baseline (H4).

Method
Recruitment and Design
In the present study, the use of message framing (gain vs. loss) and
communication mode (textual vs. auditory) was investigated in a
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2 × 2 between-participants design.1 The study consisted of an
online questionnaire (created with the program Qualtrics), including three parts: baseline measures, a manipulation, and posttest
measures. The majority of the participants (96%) was approached
via online newsletters of health-related websites (such as Gezond
Nu) and via messages on Facebook-pages related to health and
associated topics (such as the Netherlands Nutrition Centre and
Psychology Magazine). Participants who completed the study had
a chance to win 1 of 30 €10 gift cards. The remaining 4% of the
participants were students from the university participant pool and
received credits upon their participation.
Procedure
By clicking on the link, participants were directed to the online
questionnaire. A short introduction was provided and participants were asked for their informed consent. When the participants agreed to participate, they were presented with the
baseline measures. Subsequently, participants were randomly
assigned to a condition in which the (gain- or loss-framed)
health message was presented either as a textual or auditory
message. To guarantee that the level of the volume of the
auditory message was sufficient and convenient, a sound test
was offered before the participants were exposed to the actual
health message. Participants were then asked to listen to the
health message or read the presented health message. The time
spent on the page was assessed to indicate to what extent
participants were exposed to the message. Posttest questions
represented manipulation checks, the intention to eat more fruit
and vegetables as our main dependent variable, and several
process measures. The study lasted about 15 minutes and
when the participants completed all questions, a debriefing was
presented. Finally, the participants were asked for their e-mail
addresses used for sending the results of the study and to be able
to distribute the gift cards.
The Persuasive Message
In the present study, a gain- and a loss-framed messages were
used (Appendix A). The messages were similar in content and
only differed regarding the framing of the arguments. The gainframed message (237 words) included the positive outcomes of
consuming sufficient fruit and vegetables (e.g., it would lower
the risk of cardiovascular diseases), whereas the loss-framed
message (242 words) mentioned the negative outcomes of consuming insufficient fruit and vegetables (e.g., it is related to an
increased risk of cardiovascular diseases). Both the auditory and
the written messages were adopted from previous research
(Elbert & Dijkstra, 2014, 2015). The average duration of the
audiotapes was 1 minute and 48 seconds. The messages were
recorded in collaboration with a professional recording studio, in
which the actors were asked to read the health messages in a
neutral way, like a professional newsreader. The voices were
selected for their neutral sound and did not contain potentially
disturbing elements.
1

Originally, participants either listened to a male or female voice.
However, we did not find any relevant effects of gender on intention, and
therefore we decided to drop this factor.
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Measures
The first part of the study consisted of questions regarding the
demographic status of the participants (age, gender, and cultural
background). Subsequently, educational level of the participants
was enquired and answer categories were merged into low,
medium, and high level of education. Next, perceived own
health status was assessed with an item referring to the extent
to which participants considered themselves as healthy (based
on CBS, 2013). This item could be answered on a six-point
scale varying from ‘very good’ [1] to ‘very poor’ [6] and was
recoded for the sake of interpretation.
Participants were asked about the intention to consume a sufficient amount of fruit and vegetables in the next month based on two
questions. The first question was ‘How much do you plan to . . . ’
and the second question was ‘How likely is it that . . . ’. Both
response scales varied from ‘not at all planning to . . . ’ or ‘not at
all likely to . . . ’ [1] to ‘very much planning to . . . ’ or ‘very likely to
. . . ’ [7] and a composite measurement was created that represented
baseline intention (r = .80, p < .05). Next, the perceived fruit and
vegetable consumption of the participants was measured using a
response scale varying from ‘too little’ [1] to ‘more than sufficient’
[6]. Finally, several other baseline questions not relevant to the
current study were administered.
After exposure to the health message, posttest questions were
presented. Two questions were included to ensure the validity of
the message framing manipulation. Participants were asked to
what extent the message included positive arguments and to
what extent the message included negative arguments to consume sufficient fruit and vegetables. Both answers were given
on a nine-point scale ranging from ‘not at all . . . ’[1] to ‘a lot of
. . . ’[9]. Furthermore, the overall comprehensibility of the health
message was assessed by asking the participants whether they
had understood the message. Answers could be given on a fivepoint scale varying from ‘yes, totally’ [1] to ‘no, not at all’ [5].
Next, participants were asked for their intention to eat a
sufficient amount of fruit and vegetables in the next month,
representing our main dependent variable. Four questions varying from ‘no, not at all’ [1] to ‘very much’ [9] were combined
into a mean score (α = .95). These questions included ‘How
strong are you planning to . . . ?’, ‘How likely is it that . . . ?’,
‘Do you think you will eat a sufficient amount of fruit and
vegetables in the next month?’ and ‘Are you willing to eat a
sufficient amount of fruit and vegetables in the next month?’
Additionally, eight single-item questions assessed several
process measures regarding the extent to which participants
could imagine the consequences of low fruit and vegetable
consumption: how clear, lively, and emotional this mental representation was; the credibility of the message; the extent to which
participants could identify themselves with the messenger; the
overall persuasiveness of the message; and the extent to which
participants worried about the content of the message. All
answers could be given on five-point scales ranging from ‘not
at all . . . ’ [1] to ‘very much . . . ’ [5].
Statistical Analyses
First, randomization and attrition analyses were performed.
Moreover, the validity of the message framing was assessed
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with a one-way analysis of variance. To assess the effect of
message framing and communication mode, a one-way analysis
of covariance was used (with message framing and communication mode as independent variables and posttest intention as a
dependent variable). Baseline intention, perceived baseline fruit
and vegetable consumption, and self-reported health status were
added as covariates as they are likely to be conceptually related
to the outcome measure. In addition, the interactions between
framing, communication mode, and the proposed moderators
perceived fruit and vegetable intake at baseline and intention at
baseline were tested. To interpret the latter interaction effect,
perceived intake of fruit and vegetables was modeled to a ‘high’
and ‘low’ group that were formed by adding and subtracting one
standard deviation from the standardized mean scores on this
measure (Cohen, Cohen, West, & Aiken, 2003).

Results
Participants and Randomization Check
2

In total, 311 participants completed the study. The extent to
which people were exposed to the message was observed, and
we excluded participants that took less than 25% of the time to
listen to the original audio fragment (n = 22) or participants that
took less than 25% of the time expected for reading the fragment
(based on the average reading speed of 250 words per minute in
Dutch language (Gibson & Levin, 1975) (n = 12).3 Furthermore,
possible duplicates based on IP address were removed (n = 19).
Finally, 258 participants were included for further analyses. The
sample consisted mostly of highly educated (77.5%), Dutch
(93.8%), and female (84.5%) participants, with an age ranging
from 17 to 75 years (M = 35.56, SD = 16.62). Attrition analyses
showed that those included in the analyses did not differ significantly from those who were not included. The sample is
further described in terms of demographic and self-reported
health variables in Table 1.
The participants were randomly distributed over the conditions: gain framing/textual health message (n = 74); gain framing/auditory health message (n = 45); loss framing/textual health
message (n = 57); loss framing/auditory health message
(n = 82). No significant differences between the conditions
were found on baseline measures such as gender (χ2
(3) = 5.99, p = .11), cultural background (χ2 (12) = 15.87,
p = .20), educational level (χ2 (18) = 11.48, p = .87), age
(p = .35), perceived fruit and vegetable consumption (p = .80),
perceived health status (p = .09), and baseline intention (p = .82).
Manipulation Check
A manipulation check was included to ensure the validity of the
message framing. As expected, participants in the gain-framed
2

A total of 433 people clicked on the distributed link, of whom 118 did
not complete the study and for 4 respondents, the time being exposed to the
manipulation could not be retrieved.
3
When looking at the main analyses on intention, using a more strict
50% cutoff score (n = 236) resulted in similar F- and p-values and did not
alter the interpretation of our findings.

Table 1. Demographic and self-reported health variables of the
sample (n = 258).
Demographic variables
Age (years)a
Genderb
Male
Female
Nationalityb
Dutch
Belgian
German
Other (European)
Other (non-European)
Level of educationb
Low (primary education, lower level secondary
school, lower vocational education)
Medium (middle-level secondary school,
intermediate vocational education)
High (higher-level secondary school, higher
vocational education, university)
Self-reported health variables
Perceived own health statusa
Dieting statusb
Yes
No
Having a chronic diseaseb
Yes
No
Baseline intentiona
Perceived fruit and vegetable intakea
Vitamin supplements intakeb
No, never
Yes, sometimes
Yes, always
Self-efficacya

35.6 (16.6)
40 (15.5)
218 (84.5)
242 (93.8)
1 (0.4)
11 (4.3)
2 (0.8)
2 (0.8)
9 (3.6)
47 (13.9)
192 (77.5)

4.79 (0.84)
30 (11.6)
228 (88.4)
83 (32.2)
175 (67.8)
5.87 (1.19)
3.74 (0.86)
108 (41.9)
100 (38.8)
50 (19.4)
4.33 (0.55)

a

Values are means with standard deviation in parentheses.
Values are numbers of the sample with valid % in parentheses. Regarding
educational level, data were missing of 10 participants (n = 248).

b

message condition perceived the arguments as significantly more
positive compared to participants in the loss-framed message condition; F (1, 256) = 16.14, p < .001, ηp2= .06 (M = 7.84, SE = 0.15
vs. M = 7.03, SE = 0.14). Likewise, participants in the loss-framed
message condition perceived the arguments as significantly more
negative compared to participants in the gain-framed message
condition; F (1, 256) = 25.55, p < .001, ηp2= .09 (M = 2.29,
SE = 0.21 vs. M = 3.73, SE = 0.19). Therefore, the manipulation
of message framing seemed to be successful. Finally, the overall
comprehensibility of the message was rated as relatively positive
(M = 1.47, SD = .89). This illustrates that our message was suitable
for the current study’s purpose.
Effects on Intention
First, the main effect of framing on intention was not significant
(H1); F (1, 251) < 1, p = .752, ηp2= .00, with the following
means; gain-framed message: M = 7.63, SE = 0.07 vs. lossframed message: M = 7.60, SE = 0.06. The main effect of
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Fig. 1. The interaction between framing and communication mode,
controlled for baseline intention, baseline consumption, and selfreported health status.
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Post hoc contrasts showed that intention after being exposed
to the auditory gain-framed message for this group was significantly higher compared to the gain-framed textual message
(p < .001) and the loss-framed auditory message (p = .018). It
was marginal significantly higher than the loss-framed textual
message (p = .052). In addition, intention was significantly
lower after being exposed to the gain-framed text message
than the loss-framed text message (p = .022) and the loss-framed
auditory message (p = .024). This means that the pattern of the
interaction between message framing and communication mode
was most explicitly found in the group perceiving the own fruit
and vegetable intake as insufficient.
In case of high perceived fruit and vegetable consumption,
the interaction between message framing and communication
mode became nonsignificant; F (1, 248) < 1, p = .883, ηp2
= .00). The means were all relatively high: gain-framed text
message: M = 8.14; loss-framed text message: M = 8.03; gainframed auditory message: M = 8.05; loss-framed auditory message; M = 7.99.

communication mode was not significant either (H2): F (1,
251) = 2.50, p = .115, ηp2= .01. The means were as follows:
text message: M = 7.69, SE = 0.06 vs. auditory message:
M = 7.55, SE = 0.07.
However, a significant interaction was found between message framing and communication mode (H3); F (1, 251) = 4.39,
p = .037, ηp2= .02. The mean scores were as follows (as
graphically displayed in Figure 1): gain-framed text message:
M = 7.47, SE = 0.11; loss-framed text message: M = 7.63,
SE = 0.09; gain-framed auditory message: M = 7.80,
SE = 0.08; loss-framed auditory message: M = 7.58,
SE = 0.08. Post hoc analyses showed that intention was significantly higher after being exposed to the gain-framed auditory
message compared to the gain-framed textual message
(p = .014), and marginal significantly higher than the lossframed auditory message (p = .056).
Moderation Analyses4
A significant three-way interaction was found between message
framing, communication mode, and perceived fruit and vegetable consumption at baseline (H4); F (1, 248) = 6.00, p = .015,
ηp2= .02. Figure 2 displays the means in the conditions for
people with low and high perceived fruit and vegetable consumption. In case of low perceived fruit and vegetable consumption, the interaction between message framing and
communication mode was significant: F (1, 248) = 10.72,
p = .001, ηp2= .04. The mean scores reflecting intention were
as follows: gain-framed text message: M = 6.76; loss-framed
text message: M = 7.21; gain-framed auditory message:
M = 7.56; loss-framed auditory message; M = 7.18.
4

Besides perceived baseline consumption and baseline intention, participants were asked to which extent their own health status was important to
them to measure issue-involvement. Answer categories ranged from ‘not
very important’ [1] to ‘very important’ [7]. The three-way interaction
between message framing, communication mode, and issue-involvement
was not significant: F (1, 247) = 2.09, p = .150, ηp2 = .00.

Fig. 2. The interaction between framing and communication mode,
controlled for baseline intention and self-reported health status,
moderated by baseline consumption.
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In the saturated model including baseline fruit and vegetable
consumption, the two-way interaction between communication
mode and message framing was still significant; F (1,
248) = 4.94, p = .027, ηp2= .02. Moreover, the main effect of
communication mode was marginally significant (F (1,
248) = 3.01, p = .084, ηp2 = .01), showing that listening to a
message (M = 7.69, SE = 0.06) yielded a higher intention than
reading a health message (M = 7.54, SE = 0.07), which was
found in case of lower baseline consumption as well (F (1,
248) = 8.84, p = .003, ηp2 = .03).
Additionally, the effect of another potential moderator was
tested, referring to the baseline intention to increase fruit and
vegetable intake. Similar effects were found; the three-way
interaction between message framing, communication mode,
and baseline intention was significant; F (1, 248) = 5.44,
p = .020, ηp2 = .02. Moreover, the same pattern as reflected in
the moderation of perceived fruit and vegetable intake was
found, showing that especially people with a lower baseline
intention are affected by message framing and communication
mode (F (1, 248) = 10.57, p = .001, ηp2 = .04).
Besides testing the effects on intention, we also analyzed the
effects of message framing and communication mode on the
process measures. No significant effects were found, except for
a significant difference between a gain-framed (M = 5.14,
SD = 1.43) and loss-framed message (M = 4.73, SD = 1.74)
regarding the extent to which participants could identify themselves with the messenger (F (1, 254) = 3.91, p < .05, ηp2 = .02).

Discussion
In the present study, the effects of message framing and communication mode on the intention to consume a sufficient amount of
fruit and vegetables were assessed. There were no significant main
effects for both message framing and communication mode (H1
and H2). However, a significant interaction was found, showing
that a gain-framed auditory message led to a higher intention than a
gain-framed written message (H3). In addition, this pattern was
most explicitly found in people with a lower perceived fruit and
vegetable intake (or a lower intention) at baseline, compared to
those with a higher baseline intake or intention (H4).
Our results first suggest that communication mode played a
role in message framing effects, showing a difference between
an auditory and a written message being conditional upon the
message frame. More specifically, when a message was presented in terms of gains, an auditory message resulted in a
higher intention than a written message. Similar effects with
regard to a loss-framed message were not found. This is in
line with findings from a recent study showing that the combination of an auditory gain-framed message was most effective
(Lee & Cameron, 2017). This can possibly be explained by the
fact that a gain-framed auditory message generates more positive
associations than a gain-framed written message (Jensen et al.,
2000; Pfau et al., 2000) and can lead to more clear and salient
outcomes of the message through the unique characteristics of
auditory communication (Pfau et al., 2000). These positive
associations might increase the persuasiveness of the message,
possibly through heuristic processing (Petty & Cacioppo, 1986).
In the current study, we were however not able to detect any
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differences with regard to the process measures, that, among
others, evaluated whether the auditory message was perceived as
being more lively, emotional, and credible. Further research
should therefore focus on the underlying mechanisms of the
current findings.
In addition, our results revealed a significant moderation effect
of perceived fruit and vegetable consumption and intention at
baseline. Especially among those with a low baseline consumption
or intention, auditory gain-framed messages resulted in the highest
intention. Although issue-involvement itself was not found to
moderate the effects, perceived baseline consumption and baseline
intention were used as indicators of issue-involvement. That is,
individuals with a low baseline consumption or intention were
expected to be less involved with the topic and were therefore
expected to be more easily persuaded by the gain-framed message.
It might be that these more implicit indicators of involvement are
more exactly tapping into the individual difference relating to
involvement. Although not with auditory messages, previous studies have confirmed that, especially for those with low issueinvolvement and low baseline consumption, gain-framed messages
are more persuasive (Gerend & Shepherd, 2016; Maheswaran &
Meyers-Levy, 1990). In addition, studies have reported higher fruit
consumption after being exposed to a positive frame for participants with a higher perceived fruit intake at baseline (De Bruijn
et al., 2015), while others showed that loss-framed messages
resulted in higher fruit and vegetable intake when baseline intentions were higher (Godinho et al., 2016). To the best of our knowledge, this is the first study to explore the moderating effects of
baseline consumption and intention in relation to both message
framing and communication mode. Overall, the current study contributed to the body of evidence regarding the interaction between
message framing and communication mode, while taking into
account an important individual difference.
Unexpectedly, a written loss-framed message resulted in a
higher behavioral intention than a gain-framed written message
for those with a low baseline consumption. It has been proposed
that messages about the negative consequences of one’s behavior
can induce feelings of self-threat (Van ‘t Riet & Ruiter, 2013) that
may especially be present for auditory messages, because these are
found to be more salient to the recipient (Chaiken & Eagly, 1983).
In case of a written message, positive auditory features of the
message are absent, but it might be that the current written lossframed message did not induce a sufficiently high level of threat to
lead to a lower intention as a defensive response Therefore, further
research should investigate the role of perceived threat and different thresholds under which threat can lead to higher or lower
intentions, especially in the perspective of message framing and
communication mode effects.
Besides focusing on the underlying mechanisms of the effects
as found in the current study, future research could distinguish
between various types of message framing. In the current study,
only gain- and loss-framed messages were used, since these are
supposedly more effective than their non-gain and non-loss
counterparts (Dijkstra et al., 2011). Further research could investigate whether a combination of both positive and negative
message framing is equally effective. Moreover, studies could
investigate whether the effect of perceived consumption of fruit
and vegetables can be replicated when baseline consumption is
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conceptualized in terms of actual intake (e.g., De Bruijn et al.,
2015). In addition, studies can investigate whether other indicators of involvement show similar effects in interaction with
message framing and communication mode, and other moderators such as approach and avoidance orientation could be taken
into account (Covey, 2014; Sherman, Mann, & Updegraff,
2006). Finally, it would be interesting to replicate this study in
a community sample while including socioeconomic status as a
moderator variable. Regarding the outcome measure, further
research could investigate whether the findings can be replicated
on behavior, attitudes, and knowledge, although the use of
intention seems appropriate given the exploratory nature of our
study.
Overall, the current study helped to broaden our view on the
effectiveness of message framing and increased our knowledge
about the conditions under which message framing can be
effective. The results suggested that a gain-framed auditory
message is most effective, especially in people who perceive
their own fruit and vegetable intake as low or have a low baseline intention. In practice, this means that when people perceive
their own fruit and vegetable intake as low or have a low
intention to change, it is especially important to consider effects
of message framing and communication mode. For people who
perceived that they are already performing the behavior sufficiently, it does not seem to matter which message they are
exposed to. These findings need to be further investigated and
more knowledge on the underlying mechanisms is necessary to
be translated to policy or intervention recommendations.
Especially vulnerable groups of individuals associated with
less healthy behavior should be the target of future research
and health interventions as they could potentially benefit from
the use of auditory gain-framed health messages.
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Appendix A
The gain- and loss-framed health messages as translated from Dutch
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Gain-framed message
What you eat affects how healthy you are. Especially eating
sufficient vegetables and fruit contributes to good health. This
appears from a study by the University of Maastricht from
2007. A diet with sufficient fruit and vegetables contains an
adequate amount of vitamins and minerals. This leads to lower
blood pressure and lower levels of cholesterol. Thus, eating
sufficient fruit and vegetables leads to a smaller risk of cardiovascular disease. In addition, it leads to better physical fitness. Someone who regularly eats fruit and vegetables will get
enough antioxidants, such as beta-carotene, vitamin C, and
vitamin E. These elements play an important role in all processes in which oxygen is required, including physical activity.
Furthermore, scientific research shows that consuming sufficient fruit and vegetables leads to a lower chance of cancer.
This can partly be explained by antioxidants counteracting the
effects of the so-called free radicals. That is also the reason
why people look healthier when they eat sufficient fruit and
vegetables: fewer free radicals means less aging and therefore
a healthier skin and healthier hair. Moreover, in 2005, the
University of Groningen conducted research into the relationship between fruit and vegetable consumption and concentration. This shows that students can concentrate more easily
during mental efforts (such as exams) by consuming sufficient
fruit and vegetables. These effects of fruit and vegetables are
independent of genetic and environmental factors.
(In Dutch: 237 words; in English: 228 words)
Loss-framed message
What you eat affects how healthy you are. Especially eating
insufficient fruit and vegetables contributes to poor health. This
appears from a study by the University of Maastricht in 2007. A
diet with insufficient fruit and vegetables does not contain an
adequate amount of vitamins and minerals. This leads to higher
blood pressure and higher levels of cholesterol. Thus, eating
insufficient fruit and vegetables leads to a greater risk of cardiovascular disease. In addition, it leads to worse physical fitness.
Someone who eats insufficient fruit and vegetables will not get
enough antioxidants, such as beta-carotene, vitamin C, and vitamin E. These elements play an important role in all processes in
which oxygen is required, including physical activity.
Furthermore, scientific research shows that consuming insufficient fruit and vegetables leads to a higher chance of cancer. This
can partly be explained by antioxidants not counteracting the
effects of the so-called free radicals. That is also the reason why
people look less healthy when they eat insufficient fruit and
vegetables: more free radicals means more aging and therefore
an unhealthy skin and unhealthy hair. Moreover, in 2005, the
University of Groningen conducted research into the relationship
between fruit and vegetable consumption and concentration. This
shows that students have more difficulty concentrating during
mental exertion (such as exams) by consuming insufficient fruit
and vegetables. These effects of fruit and vegetables are independent of genetic and environmental factors.
(In Dutch: 242 words; in English: 233 words)

