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Abstract

In message-based health interventions, peripheral cues such as motion and color capture exogenous attention. These cues
may elicit approach and avoidance motivation and the core ingredients of persuasion (argument framing, source of the
message, and persuasion knowledge). In two studies, we presented participants with persuasive messages about a hand
sanitizer. Messages varied by the framing of the arguments (gain vs. loss) and by the source of the message (healthcare
industry vs. public health agency). In Study 1 (N=137), the forward apparent motion of the hand sanitizer bottle compared
to a backward apparent motion increased a positive attitude toward the hand sanitizer, the intention to buy it, and ease of
judgment. In Study 2 (N=280), a small main positive effect of a green background was observed for attractiveness of the
hand sanitizer, but only when a green background followed a red one. Green (vs. red) background increased willingness
to buy the hand sanitizer. We observed no main effects of argument framing or source of the message. The discussion
emphasizes approach and avoidance motivation as a common framework for understanding the respective contribution of
peripheral cues and core ingredients of messages to the persuasion process.
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Color and motion are used as persuasive features of mes-
sages. Today, colors and contrasts between colors are
applied to Internet advertising banners to increase purchase
intent. (White et al., 2021). Drivers on highways can be dan-
gerously distracted by animated images on a dynamic elec-
tronic billboard by the side of the road (Decker et al., 2015).
Color and motion are ranked as “undoubtful” features that
guide attention (Wolfe & Horowitz, 2017). With low cogni-
tive effort, perceptual processes distinguish between colors
and between motionless and moving. In message-based per-
suasion (i.e., commercial advertisement or health message),
peripheral cues such as motion and color capture exog-
enous attention early after exposure to a message. A salient
background color or the sudden movement of an object in
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the message contribute to the persuasion process in addi-
tion to their attention-grabbing property. Our hypothesis is
that color and motion cues contribute to a unique persua-
sion process based on approach and avoidance motivation.
On the one hand, the approach and avoidance motivation
model (Elliot, 2006) provides predictions about the effect
of motion and color cues on attitudes. On the other hand,
persuasion processes involve persuasive tactics that rely
on approach and avoidance motivation (Knowles & Riner,
2011; Sherman et al., 2006). To date, no systematic research
has explored the interplay of color and motion cues within a
message with the core ingredients of persuasion (arguments,
source of the message, and persuasion knowledge; Albar-
racin & Shavitt, 2018). Focusing on health messages and
commercial advertisements about hand hygiene, we will
address two cues within persuasive messages about a hand
sanitizer: forward motion or green background as approach
cues, and backward motion or red background as avoidance
cues.
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Exploring the core ingredients of persuasion
through the approach-avoidance lens

Approach and avoidance behaviors have received consider-
able attention as one of the fundamental human motivations
(Elliot, 1999; Koch et al., 2008). ‘Approach motivation
refers to the energization of behavior by, or the direction
of behavior toward, positive stimuli (objects, events, pos-
sibilities), whereas avoidance motivation refers to the
energization of behavior by, or the direction of behavior
away from, negative stimuli (objects, events, possibilities)’
(Elliot, 2006, p. 112). Social influence can be grounded on
such motivations. As quoted by Knowles and Linn (2004),
persuasion strategies may be categorized as Alpha strate-
gies which “attempt to persuade by increasing the approach
forces and Omega strategies “by decreasing the avoidance
force” (p. 117). Resistance to persuasion is largely grounded
on Omega strategies (Knowles & Riner, 2011). Fransen et
al., (2015) suggest that avoidance strategies may be trig-
gered by multiple motivations (threat to freedom, reluc-
tance to change, and concerns of deception). Approach and
avoidance goals may be supported by the arguments of the
message, the source of the message and the expectations
about the persuader’s communication strategy (knowledge
of persuasion).

Framing of arguments. Arguments gives a logical rea-
son to support a conclusion (Govier, 2010). Persuasive Argu-
ments are verbal statements that incite a person to change
their own attitudes or behaviors. Arguments of a health mes-
sage may enhance the possibility of gains by outlining the
positive consequences that occur with the adoption of the
prevention behavior (the goal is to approach future gains).
Arguments may enhance the possibility of losses by outlin-
ing the negative consequences that occur without the adop-
tion of the prevention behavior (the goal is to avoid future
losses) (Rothman et al., 2006; Rothman & Salovey, 1997).
During the 2009-2010 HIN1 flu pandemic, Updegraff et
al., (2011) found that among other semantic cues (e.g., per-
ceived susceptibility), gain-framed messages led to greater
sanitizer usage. However, a meta-analysis of the message
framing literature (Gallagher & Updegraff, 2012; O’Keefe
& Jensen, 2007; Van’t Riet et al., 2014) yielded small size
effects. Globally, gain-framed messages are not better when
the message promotes a detection behavior (e.g., breast
cancer screening) rather than a prevention behavior (sun-
screen against solar risk). They are better than loss-framed
messages in prevention messages, especially in some health
domains (i.e., oral health).

The relationship between the framing of arguments and
approach-avoidance motivation has been a topic of interest.
Approach motivation may result from dispositional traits or
a transient context. From a dispositional point of view (e.g.,
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Behavior Inhibition vs. Activation Scale; Carver & White,
1994), gain-based messages are more persuasive when peo-
ple follow approach motivation, and loss-framed messages
are more persuasive when people follow avoidance motiva-
tion (i.e., congruency effect). The framing effect is stronger
when the framing and dispositional approach/avoidance
motivation are congruent (Hevey & Dolan, 2014; Mann
et al., 2004; Sherman et al., 2006; Updegraff & Rothman,
2013). Recently, the congruency effect between traits and
statement ratings was demonstrated in the context of physi-
cal activity promotion messages (Wilson & Estabrooks,
2020).

Source of the message. Source refers to the communica-
tor (person or organization) who delivers the message to the
receivers (Wilson & Sherrell, 1993). People ascribe “epis-
temic authority” to the source of information (Kruglanski et
al., 2005). Using appealing or expert sources that motivate
approach goals remains a common persuasion tactic. When
people have a low motivation and low level of cognitive
resources to process the message (including strong prior
attitudes), they rely more on source heuristics (such as the
trustworthiness of the source) rather than on a costly effort
to scrutinize the quality of the arguments (e.g., the content
of recommendations about a risk; Chaiken & Trope, 1999;
Petty & Wegener, 1998). The sources of behavioral inter-
ventions have more effects in attitude formation (i.e., people
lack prior attitudes) than in attitude change and their impact
decreases when people have prior attitudes (Kumkale et al.,
2010). In a prevention context, the credibility of the source
and message framing both influenced intentions to screen
for sexually transmitted infections. However, the interac-
tion between source credibility and message framing was
not significant (McCullock & Perrault, 2020).

Persuasion knowledge. People are commonly aware of
being exposed to a message to change their attitude or behav-
ior. The Persuasion Knowledge Model (Friestad & Wright,
1995; Kirmani & Campbell, 2009) postulates that people
hold lay knowledge about persuasion. Over their lifespan,
recipients of messages recognize the persuader’s intent and
strategies. For instance, people may learn that, on the one
hand, commercial advertisements are mainly grounded on
positive arguments and approach goals (expected economic
gain, positive social identity, social affiliation, models
attractiveness, etc.). On the other hand, governmental public
health messages remain mainly focused on the risk and haz-
ards associated with negative consequences and avoidance
goals (Gold et al., 2020). Public health messages convey
goals to control one’s own behavior (i.e., an avoidance goal)
contrary to commercial messages that use arguments that
increase interest in products (i.e., an approach goal). The
labeling of the same video message about physical activity
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as a “health message” (vs. a “commercial advertisement”) is
sufficient to reduce snacking behavior (Kergoat et al., 2019).

Exploring motion and color cues through
the approach-avoidance lens

Approach and avoidance motivations may be elicited by
peripheral cues that attract attention such as an unexpected
motion of an object or color itself.

Motion. Moving objects capture attention more than
background or stationary objects do (Carretié, 2014). They
signal behaviorally urgent events which need action to gain
control over the environment (Franconeri & Simons, 2003).
From an information processing point of view, the motion
of an object may change an observer’s attitude toward this
object. When oneself is the reference point, avoidance
increases distance between the stimulus and the self while
approach decreases distance between a stimulus and the self
(Seibt et al., 2008). These distance changes are respectively
associated with negative and positive feelings and assess-
ments (Cacioppo et al., 1993; Cretenet & Dru, 2004). One’s
own motion, as a peripheral cue, is enough to change the
valence of various stimuli (Aubé et al., 2019), in the same
way as higher cognitive processes (Mennella et al., 2020;
Verselder et al., 2017). When consumers imagined pulling
a food product toward themselves, they were more prone to
positively evaluate the product and pay a sizable amount.
This effect occurs even when the food is not especially pal-
atable for Western taste (i.c., a tin can containing grasshop-
pers; Labroo and Nielsen 2010).

Few researchers have explored the respective contri-
bution of motion cues and core ingredients of persuasion
together in health persuasive messages and the potential
interplay between both. Cian et al. (2015) found that warn-
ing sign icons that evoke more (vs. less) apparent move-
ment led to a quicker propensity to act because they suggest
greater risk to oneself or others and increase attentional
vigilance.

Color. Color is another peripheral cue that may elicit
approach and avoidance motivation. Color is a widely
explored feature of emotional labeling that has both uni-
versal and culture-specific properties (Jonauskaite et al.,
2019). Red and green colors as basic hues are processed
in the early stage of information processing (Forder et al.,
2017). According to Elliot et al. (2007), the frequent use of
red in warnings (Wogalter et al., 2015), and the biological
link between red, blood, threat and contamination, elicits
avoidance motivation in performance domains. Compared
to blue, red leads to attentional narrowing (Friedman &
Forster, 2005). More generally, arousal increases from blue
and green to red (with interactions with other components of

color). In the same vein, red triggers a motivation to avoid
a poor decision (Williams & Noyes, 2007). Such a reverse
effect was observed in a stock market context in China where
red represents an expected gain and green an expected loss
(Zhang & Han, 2014). Notably, red and green are used as a
signal of avoidance and approach respectively in the health
domain. Green food labels are associated with healthy prod-
ucts, especially for those who are more involved with health
problems (Schuldt, 2013). Green is associated with a signal
of growing safety and health care. In summary, red is associ-
ated with avoidance motivation. Red may impair an analytic
task (such as problem solving, natural decision-making) and
green is associated with an approach motivation and may
sometimes increase openness to alternative decision paths,
in the same way as high-level cognitive processes. Never-
theless, the intrinsic effect of color on attitudes and perfor-
mances remains small and influenced by context (Elliot &
Maier, 2007, 2012; Meier et al., 2012).

Many researchers have explored the contribution of color
cues and the core ingredients of persuasion together in per-
suasive health messages. Metha and Zhu (2009; Study 5)
observed that participants preferred an advertisement with a
red background that enhanced details of a commercial prod-
uct compared to the same advertisement focused on remote
associations with the product. The abstract-congruent com-
mercial banner advertisements (i.e., red negative, green
positive, and blue positive) were attended to more and eval-
uated more positively than the abstract-incongruent com-
mercial banner advertisements (Zhang et al., 2019). With
persuasive messages, color was mainly used to make the
arguments of the message salient (color of text or color of
text background.). Gerend and Sias (2009) manipulated a
red (vs. gray) background of the title of a binder and a loss
(vs. gain) message framing the risk associated with Human
Papillomavirus (HPV). No main effect was observed, but
interaction between the color red and message framing was
significant. The color red which stressed messages with a
loss argument had the greatest impact on the intention to
vaccinate but only among male participants. They specu-
lated that peripheral cues may contribute to message pro-
cessing by enhancing approach or avoidance motivation.
Chittaro (2016) used a red background that enhanced a
textual message on a Web page about the issue of fire in
the home that included a recommendation for prevention.
He found that the color red (compared to gray) increased
the framing effect of the message. For women, the color red
boosted the gain-framed message (compared to the loss-
framed). For men, the color red boosted the loss-framed
message. Yu and Zhou (2018) found an interaction between
approach and avoidance framing respectively and a congru-
ent background color (blue and red) for the perceived value
of products. In summary, color as approach and avoidance
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cue seems a suitable candidate for moderating a framing
effect in persuasion.

Fluency. The interplay of the core ingredients of persua-
sion and motion or color cues can help to trigger a meta-
cognitive experience. The subjective ease or difficulty
of processing a message or processing fluency fosters an
impression of familiarity (Lee & Aaker, 2004; Schwarz,
2004). According to a meta-analysis of health messages
(Okuhara et al., 2017), fluently processed stimuli increase
positive assessments. A feeling of fluency or having trou-
ble in processing a message mediates the direct effects of
persuasion as a cue of agreement or disagreement with
the message (Petty et al., 2007). Visual fluency might be
responsible for the contribution of peripheral cues to per-
suasion. It is plausible that peripheral cues of approach and
avoidance may increase the global fluency of message pro-
cessing in accordance with their congruency with the mes-
sage approach or avoidance orientation.

The Present Study
Overview

Given our goal of incorporating peripheral cues that trig-
ger approach and avoidance motivation into a persuasive
message, we are interested in two cues: motion (a moving
object) and background color. In dynamic images, the for-
ward apparent motion of a positive object may trigger an
approach motivation, and backward motion an avoidance
motivation. Background color may be focused on approach
(green) or avoidance (red). We sought to provide evidence
that approach, relative to an avoidance motivation, may be
elicited by these cues and increases the persuasive impact
of the message. At an initial level, motion and color attract
visual attention as exogenous cues that are processed at
an early stage of visual processing. At a second level, the
semantic/symbolic part of the message is processed. At
this level, approach and avoidance goals are provided by
the framing of the argument, the source, and the congru-
ency between source and arguments in accordance with lay
knowledge of persuasion. The brain’s “persuasion network”
(Huskey et al., 2020) acknowledges the distribution of
motor control, visual information processing and language
through separate but interrelated brain areas. Beyond sur-
face and deep message processing, we expect both levels
of processing (cues and symbolic message content) to con-
tribute to the same approach and avoidance motivation. An
additive model is expected. From a metacognitive point of
view, the alignment of the cue and message as they trigger
the same approach or avoidance motivation may be con-
gruent. Messages where cue and message lead to the same
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approach or avoidance motivation may be processed more
easily than messages where cue and message are at odds.
Therefore, people will be more confident about their atti-
tudes. In summary, our prediction is that motion and color
cues would contribute additively with the core ingredients
of the message (framing of arguments, source, knowledge
of persuasion) as they contribute to a common approach and
avoidance motivation.

Two experimental studies were focused on messages
about alcohol-based hand sanitizers that are available in gel
bottles. There is a large evidence-based consensus about
their efficacy to reduce the spread and transmission of infec-
tious disease (Pittet, 2016). People often use hand rub in a
suboptimal way at home and even in high-risk professional
contexts (Ford et al., 2014; Gould et al., 2008; Jenner et al.,
2005; Judah et al., 2009). We explored how motion (Study1)
and background color (Study 2), as approach and avoidance
cues, change attitudes toward a hand sanitizer. The framing
of arguments was either approach oriented (gain) or gain
oriented (loss). The source of the message or messages was
manipulated. Like other health products, hand sanitizers are
advertised both by public health agencies (health messages
aimed at protecting the population’s health — i.e., an avoid-
ance goal-) and by the healthcare industry (commercial
advertisements are designed in order to increase the sales
of particular brands of hand sanitizers — i.e., an approach
goal-). The arguments of health messages are more focused
on risks (avoidance) and messages which are advertised by
the healthcare industry are more focused on the benefits of
protective behavior (approach). This pattern is conceivably
known by participants as a component of their knowledge
of persuasion.

We simulated a situation where people were exposed to
variants of a message from the same source. Considering
that both motion and color are expected to be medium to
small as between subject effects, we used a within-subjects
design that enhanced the attention-grabbing properties of
motion and color cues. Importantly, the research program
was designed and recorded just before the 2020 COVID-
19 pandemic. At this time, the usefulness of hand sanitizers
was not prominent. The studies were conducted in compli-
ance with the ethical standards of the French Society of Psy-
chology and were systematically monitored for compliance
with the ethical guidelines of the Ethical Committee of the
Department of Psychology of Paris Nanterre University. All
experimental conditions included in each study are reported.
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Study 1. Object motion as a cue of approach
and avoidance

The objective was to evaluate the effect of a moving object
(a hand rub pump bottle) as an approach and avoidance cue
based on interaction with the basic ingredients of persua-
sion. Our interest was in the intrinsic persuasive effect of
the cue in the context of a persuasive communication about
hand hygiene. A hand rub bottle was at the center of the
message (see Appendix 1). We explored how an illusory
forward vs. backward motion of the hand sanitizer bottle
(within-subjects variable) changed the persuasive impact of
the message. The messages varied in accordance with the
arguments (gain vs. loss-framing as within-subjects vari-
able). The source of the message (public health agency
vs. healthcare industry) was manipulated as a between-
subjects variable to maintain coherence of the communica-
tion area. To benefit from controlled video and computer
facilities (e.g., screen size) for presenting a movement, we
recruited undergraduates as participants. Hand hygiene
remains a health topic among the young educated popula-
tion even when sanitary facilities are available (Anderson
et al., 2008). Low-to-moderate knowledge and poor com-
pliance with hand hygiene were found in a meta-analysis
even among medical and nursing students (Labrague et al.,
2018). Teaching methods to improve hand hygiene must
be improved even among healthcare students (Purssell &
Gould, 2021).

In line with previous reasoning, we tested the following
hypotheses:

H1: Compared to backward motion, forward motion of
the bottle will increase a positive attitude toward hand sani-
tizers and purchase intention.

H2: Motion contributes additively to the effect of the
source and arguments of the message.

H3: At metacognitive level, forward (vs. backward)
motion positively influences the perceived ease of
processing.

Participants

One hundred and thirty-seven university students (113
women) who were enrolled and taking part in course credits
at a French University. The mean age was 19.1 (SD=1.58;
range 17 to 29 years). All tasks in the study were computer-
ized, and participants completed them on a computer in a
cubicle.

A power analysis (conducted via G*Power Software,
Faul et al., 2007, with Cohen’s recommendations, 1988),
which assumed a medium effect size of 0.25 for the ANOVA
with 2 within-subjects factors (bottle motion and framing
of arguments) and one between-subjects factor (source of

the message), indicated that 36 participants were required to
have a 95% power of detecting a significant effect at p value
of 0.05. These independent variables are presented below.

Method and procedure

The persuasive message combined three parts: a picture of a
hand sanitizer bottle, a written brand and a text which high-
lighted the source of the message and the argument. A typi-
cal bottle of antibacterial gel was at the center of the picture.
The brand of the hand sanitizer (“Biactol”’) was chosen from
lesser-known brands. The source and the arguments of the
message were located randomly either at the left or right
side of the image to control for a left bias (Simmonds et al.,
2018).

Independent variables. As a within-subjects variable,
two types of arguments were contrasted. The gain argu-
ment was focused on the benefits of using the antibacterial
gel (“Hands that are always clean and healthy”). The loss
argument was focused on the risk of contamination (“To
prevent bacteriological infections”). As a within-subjects
variable, the bottle at the center of the picture seemed to
move forward or backward (i.e., distance from the actor/
perceiver seems to increase or decrease). During the for-
ward motion, the bottle became bigger as it moved from
the back to the front. The bottle image occupied a quarter
of the page height at the beginning of the motion and up to
three quarters of the page at the end of the motion. During
the backward motion, the bottle became smaller as it moved
from the front to the back. The apparent motion was imple-
mented via a Microsoft PowerPoint © Grow/Shrink option
that changes the size of objects (from 3.2 in height to 9.7
in, or inversely). The motion duration was 3s. The bottle
moved across a white background and light blue perspective
lines created a tunnel perspective effect to increase an illu-
sion of motion. Qualtrics software (Version 3.0, Experience
Management, Provo, UT, USA) was used to display the pic-
tures to participants who were positioned 0.5m away from
a monitor (20 in, 60Hz.Samsung; di Fronso et al., 2020). In
order to fulfill face validity, the source of the message was
manipulated as a between-subjects variable. The message
was presented either as a public health message delivered by
a health agency (“The National Agency for the Prevention
of Bacteriological Risks”), or a commercial message deliv-
ered by the healthcare industry (“The French Federation of
Hygiene-Beauty Companies”). Both sources were fictitious
to avoid any familiarity or preference effect.

Participants were informed that they were involved in the
development of an advertising campaign for a hand hygiene
product. In summary, participants assessed four versions
(within-subjects variable) of the same message based on a
combination of argument framing and motion of the bottle
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(gain/forward vs. gain/backward vs. loss/forward vs. loss/
backward). The order of the four messages was randomized.

Dependent variables. Just after each message expo-
sure, respondents filled out a questionnaire. Two direct
questions (product attractiveness and purchase intention)
were followed by metacognitive judgments (difficulty of
and confidence in the judgment of attractiveness and pur-
chase intention). Product attractiveness was measured using
one question, which directly concerned the assessment of
attractiveness (“How attractive do you find this lotion™).
The rating was made on an 11-point Likert scale with the
endpoints labeled “0=not at all” and “10 = extremely.” This
11-point interval mimicked the national school marking sys-
tem ranges from 0 to 10 and was suitable according to the
Preston and Colman (2000) review of the optimal number of
response categories in rating scales; these authors found that
an 11-point Likert scale was the best solution for simultane-
ously increasing the reliability of the measure and its inter-
nal consistency (Cronbach Alpha). Purchase intention was
measured by one question, directly related to the assessment
of purchase intentions (“To what extent would you intend
to buy this lotion”). For attractiveness and purchase inten-
tion, two questions addressed the difficulty of producing a
judgment and confidence in the judgment (e.g., “How diffi-
cult was it for you to form an intention to buy this lotion?”;
“How confident was your intention to buy this lotion?”).
Ratings were made on an 11-point Likert scale.

Finally, after exposure of the four messages, the partici-
pants were asked to give their expected reference market
price for the hand rub bottle (open-ended response in €).
They reported their willingness to pay (maximum price they
would pay for the hand rub; open-ended response in €). Risk
assessment for microbiological contamination was mea-
sured with the 15 items Perceived vulnerability to disease
scale (two factors: perceived infectability and germ aver-
sion; Duncan et al., 2009). The rating was made on a 7-point
Likert scale. Attitude toward the source was measured with
three attributes (sincere, honest, benevolent) which were
aggregated in a single index (Cronbach’s a.=0.84). Finally,
subjective health was measured with an 11-point Likert
scale (poor vs. excellent health).

Results

Gender attitudes toward health, risks and cosmetic prod-
ucts may contribute to the variability of results (Ertel et al.,
2009). Gender was first explored for exploratory purposes.
We did not find any significant effect of gender. Afterwards,
a 2x2x2 mixed Anova was employed with object motion
and framing of arguments as within-subjects factors and
source of the message as a between-subjects factor.
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Attractiveness. Considering the attractiveness of the
hand sanitizer, a main effect of motion was observed. The
hand rub displayed in a message with the forward motion
was judged more attractive compared to the message with
a backward motion, respectively M=3.38; SD=1.8 and
M=2.5; SD=1.7; F (1,135)=36,88, p<.001, np2=0.215.
No main effect was observed for the source of the mes-
sage F (1,135)<1, nor for the framing of arguments F
(1,135)=1,99, p=.17. No interactions were observed
between independent variables (F< 1).

Purchase Intention. In the same way, participants dis-
played a higher intention to buy the hand rub when the
bottle moved forward rather than backward, respectively
M=3.07,SD=2 and M=2.34, SD=1.8; F (1, 135)=28.8,
p<.001, np2=0.18. No effect was observed for the source
of the message or the framing of message arguments. No
significant interaction was observed between the three main
independent variables, F (1,135)=2.45, p=.12. Simple
effects analyses (Scheffés post hoc test) revealed that the
main difference of object motion was significant only in the
two health messages. The public health agency message
with a forward motion and a gain argument yielded a higher
intention to buy the product (M=3.28, SD=2.6) compared
to the same message with a backward motion (M=2.19;
SD=2.2; p=.0019), and the health agency message with the
backward motion and the loss argument (M =2.33, SD=2.6;
p=.016).

Difficulty and Confidence in Judgments. Concerning
metacognitive judgments, participants considered attrac-
tiveness to be easier to assess when the bottle moved for-
ward rather than backward, M =3.26,SD=2.6 and M =3.62,
SD=23;F(1,135)=6.13,p= .015,np2=0.044. In the same
vein, they considered that they were more confident in their
attractiveness judgments with a forward motion of the bottle
(M=4.37,5D=2.1) than with a backward motion, M =3.71,
SD=2.2; F(1,134)=32,38, p<.001, np2=0.193. No differ-
ence was observed in the difficulty in assessing the purchase
of a hand rub product. Participants were more confident in
their intention to buy the hand rub product with a forward
motion (M=4.15, SD=2.4) than with a backward motion
(M=3.6;SD=24),F(1,134)=18.12,p< .OOl,np2=0.118.

Measures of Expected Reference Price, Willingness to
Pay, Risk, and Attitudes to the Source. After exposure of the
four messages, participants labeled the messages more as
commercial advertisements than as public health messages
(M=5.7, SD=2.9). Attitude toward the two sources was
slightly positive (M =5.6, SD=1.8). After exposure to the
healthcare industry source, participants judged their own
health level better (M =7.7, SD=1.7) than after exposure to
a public health source, M=6.9, SD=1.9; F (1,135)=6,26,
p=.014, np2 =0.044. Concerning the Perceived Vulnerabil-
ity to Disease scale, no difference was found concerning
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perceived infectability (factor 1); M=3.5, SD=1.1; F
(1,135)=2.8, p=.13. Participants yielded greater scores
of germ aversion (factor 2) with a health agency source
(M=4.3,5D=0.9) compared to a healthcare industry source
(M=3.9, SD=1.1; F (1,135)=4.5, p=.035, np2=0.033).
Finally, participants expected to find the product for a ref-
erence market price of €5.8 (SD=2.9). The willingness to
pay was greater when the message came from the healthcare
industry (M = €6.3, SD = 3) rather than a health agency; M =
€4.7,SD=2.8; F (1,121)=6,36, p=.013, np2 =0.05.

Discussion

After exposure of the four messages (within-subjects expo-
sure) from the same source (between-subjects variable),
participants were aware of the source of the message as
revealed by health assessment and willingness to pay for the
hand sanitizer. But the source of the message did not con-
tribute to the attitude toward the product. No effect of the
loss vs. gain framing of arguments was observed. So, our
additivity hypothesis (H2) was not supported. Participants
mainly used apparent motion as a heuristic to assess the
hand sanitizer and to assess their intention to buy the hand
sanitizer. The direction of movement led their judgment.
The forward motion of the hand sanitizer bottle induced a
greater attractiveness, confidence in one’s own judgment
and a greater intention to buy. As expected, metacognitive
judgments of confidence and ease of judgment were influ-
enced positively by forward or negatively by backward
motion. The effect of the movement was significant only
for the public health agency source. Plausibly such a source
is more associated with a sense of one’s own vulnerabil-
ity (participants assessed to be less healthy and more germ
averse compared to a healthcare industry source). Notice-
ably, the manipulation of arguments (gain or loss framing as
within-subjects variable) was too weak in a context where
the motion of the main object of the message (the hand rub
bottle) engulfed the field (Kergoat et al., 2017).

Study 2: Red vs. Green color background

The purpose was to test the effect of background color as
a cue of approach and avoidance motivation on persuasion
along with the core ingredients of persuasion.

Pilot study. The same picture of an antibacterial hand
sanitizer bottle was exposed to the participants. We will
focus here on color as a background. In all studies color was
used to highlight the textual message itself (color of the text,
background of the text) rather than the whole background.
So, it was difficult to disentangle the message processing
itself from color as a cue. To our knowledge, no research

has focused on the effect of color as a whole background
independently of the textual arguments. This focus on the
entire background is important because people don’t meet
one color but a sample of many colors in their environment
(Chetverikov et al., 2017). So, we focus here on the main
dominant color as a global cue. The full background of the
picture was either red (avoidance), green (approach) or gray
(achromatic baseline) as a within-subjects variable (random
order). To increase the ecological design of the messages,
the source and framing of the message were integrated
within two messages. The first one (health message) was a
loss-framed message produced by a public health agency.
The second one (commercial message) was a message pro-
duced by the healthcare industry with a gain argument. In
this case, the brand (“Mr. Propre”) was familiar to the par-
ticipants but unknown as a brand extension of a hygiene
product. An online Facebook convenience sample was
recruited in France (N=492). No gender effect was found.
The main result yielded a hierarchy of preferences in accor-
dance with background color. Participants judged a hand
rub exposed with the red background as less attractive com-
pared to the green and the gray background (on an 11-point
Likert scale), respectively M=2.72, M=3.15, and M=3.04;
F (2,938)=17.5, p<.001, np2=0.016. A main effect of the
source was observed, as a hand sanitizer was more attractive
with a health agency source compared to a healthcare indus-
try source (np2 =0.01). This effect was observed mainly with
the health agency source compared to a commercial source
(n,>=0.01).

Main study. After this pilot study, we used the same
design with the same two messages but with only two back-
ground colors (red and green). We used a lesser-known
brand (“Baccide”) to avoid the anchoring effect of previous
brand knowledge.

Method and procedure

Participants were exposed to two messages: one with a red
background and the other with a green background (within-
subjects variable). The order of presentation of the two mes-
sages was randomly balanced (red first and green second
vs. green first and red second, a between-subjects variable).
The type of messages separated a gain-framed commercial
advertisement vs. a loss-framed public health message as
a between-subjects variable. The corresponding position of
the bottle and text (right or left of the picture) was random-
ized to control for a left bias (Simmonds et al., 2018). (See
Appendix 2a and 2b).

All participants were informed that they would evaluate
a trial advertising campaign for a hand rub product. First,
participants saw a slide with the hand sanitizer bottle (the
source was either the healthcare industry or a public health
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agency) against the red/green background—depending on
the group, followed by a questionnaire. After one message
exposure, another message with a different background
(green or red) was displayed and the participants responded
to the same questions. At the end of the message exposure,
participants completed the evaluation questionnaire on the
advertising campaign and their expectation about the price
of the product.

Participants

Participants from a web survey pool (N=280) voluntarily
took part here in a survey organized by a research survey
company in France. Participants used their own device
and clicked on a web link to complete the questionnaire.
Participants were aged from 18 to 65 years (M=38.13,
SD=11.97) and were mostly women (63%). The majority of
participants were employees (N=120) and the others came
from all social categories. A power analysis (conducted via
G*Power Software, Faul et al., 2009, with Cohen’s recom-
mendations, 1988), which assumed a medium effect size of
0.25 for the ANOVA with one within-subjects (Color) and
two between-subjects factors (type of message), indicated
that 76 participants were required to have a 95% power of
detecting a significant effect at p value of 0.05.

Stimuli and measures

The hand sanitizer was presented with two distinct back-
grounds (red vs. green color as a within- subjects variable;
see Appendix 2c¢ for color calibration). Order of colors was
controlled as a between-subjects variable. The bottle was
presented with two orders of background presentation: red
then green background vs. green then red background. Two
types of messages were presented as a between-subjects vari-
able. On the one hand, the commercial message combined
a gain argument (“for an immediate feeling of cleanliness
and hygiene”) provided by an unfamiliar brand (“Baccide”)
from the healthcare industry. On the other hand, the pub-
lic health message combined a loss argument (“to prevent
bacterial infections”) provided by the National Ministry of
Health (text and logo). The same dependent variables were
used as in Study 1: product attractiveness, purchase inten-
tion, difficulty to judge and confidence in one’s own judg-
ment. At the end of the message presentation, the reference
price and willingness to pay were measured. Persuasion
knowledge was measured by items about source credibility,
communication tone (health message vs. commercial adver-
tisement) and expected impact of the campaign. Finally,
participants filled in the Approach-Avoidance Temperament
Questionnaire (Elliot & Thrash, 2010) for control purposes
only.
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The followed hypotheses were tested.

H1: Compared to the green background, a red back-
ground will decrease a positive attitude toward hand sanitiz-
ers and purchase intention.

H2: Color contributes additively to the effect of core
ingredients of persuasion.

H3: At metacognitive level, red color (vs. green) will
decrease the perceived ease of message processing.

Results

A 2x2x2 mixed Anova was used with color (red vs. green)
as a within-subjects factor, type of message (positively
framed commercial advertisement vs. negatively framed
public health message) as a between-subjects factor and the
order of background colors (red first/green second vs. green
first/red second) as a between-subjects factor. For explor-
atory purposes, we added gender as main effect in the model.

Manipulation Check. The campaign was evaluated as
more “commercially tuned” than “public health tuned”
when the source of the message was a brand from the
healthcare industry, M =5.2, SD=1.9 compared to a public
health agency, M=4.53,SD=1.9; F (1,272)=8.1, p<.005,
npz =0.029. The attributes of the source (Cronbach’s
a=0.90) showed a moderately positive attitude toward the
two sources (M=5.1, SD=1.38). Participants expected the
same impact of the campaign on health (M =4.23,SD =1.65)
and on sales (M =4.45, SD=1.5), whatever the type of the
message.

Attractiveness and Purchase Intention. No main effect of
between-subjects variables was observed (order of colors,
type of message, and gender). Globally, as a main effect,
images with a green background received a better evalua-
tion than images with a red background, F (1, 272)=4.5,
p=.034, npz =0.016. Interaction between type of messages
and order of color exposure showed that this effect was
observed only when the order of presentation was firstly red
then secondly green. F' (1, 272)=8.5, p<.001, np2=0.03.
Only in this order did the image with a green background
receive a better evaluation than the image with a red one
(M=4.81,SD=0.14 and M=4.46, SD=0.14, p=.008, post
hoc Scheffé). No background color effect was observed
when the order was green then red between green (M =4.35,
SD=0.13) and ared (M =4.4, SD=0.14.

The mean intention to purchase the hand sanitizer was
greater with a green background M=4.58, SD=0.1 com-
pared to a red background, M=4.17, SD=0.11, F (1,
272)=4.3,p=.039, npz =0.015. No main effect of between-
subjects variables was observed (order of colors, type of
message and gender).

Difficulty and Confidence in Judgments. No effect was
observed for the difficulty of (M=3.23, SD=1.73) or
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confidence (M=4.93, SD=1.32) in judging attractive-
ness. No effect of independent variables was observed for
confidence (M=4.89, SD=1.48) or difficulty (M=3.05,
SD=1.71) in assessing purchase intention.

Measures of Expected Reference Price, Willingness to
Pay, and Self-Reported Health. Participants guessed that
the mean reference price of the hand sanitizer was €5.4
(SD=3.73) and the mean willingness to pay for the hand
sanitizer was €5.6 (SD =4.1), with no significant main effect
of between-subjects variables.

Self-reported health (one item) did not vary depend-
ing on the type of message (M =5.29; SD=1.27). Women
reported a slightly higher frequency of use of hand sani-
tizers than men (M =2.92, SD=1.5 and M=2.49, SD=1.2;
F(1,272)=6.48; p=.012, np2=0.023). No effect of color
background or type of message was observed when consid-
ering the approach avoidance temperament scale as a depen-
dent variable. Women and men showed the same level of
approach score (M =5, SD=1), but women showed a higher
level of avoidance score, M=4.5, SD=1.3 vs. M=3.7,
SD=1.3; p<.001, F (1,272)=24, p<.001, np2=0.08.

Discussion

As in the pilot study, the background color of the message
yielded a small main effect that related the red background
to a decrease of attractiveness of the hand sanitizer com-
pared to green. But interaction with the order of color expo-
sure showed that only the shift of background from red to
green contributed significantly to a color effect especially
among health messages. The green background was cor-
related with more attractiveness of the hand rub, but only
when a green background followed a red background. The
red/green sequence is typically a signal that allows action,
such as for instance, traffic lights in the driving environ-
ment. Compared to the color red, a green background
increased purchase intention. No effect was found on meta-
cognitive judgments (difficulty and confidence about one’s
own judgment). Contrary to our hypotheses, we did not find
an additive effect in accordance with the type of message (a
negatively framed health message vs. a positively framed
commercial advertisement). It is possible that the use of an
unfamiliar brand decreases the contrast between a public
health message and a commercial advertisement.

Conclusion and perspectives

The approach and avoidance framework posits that periph-
eral cues (motion and color) may trigger approach or avoid-
ance motivation in persuasive messages. As expected (H1),
both bottle motion and background color changed attitudes

toward the hand sanitizer (attractiveness and purchase
intention) within the limits of small effect sizes. Globally,
attitudes about the hand sanitizer changed in accordance
with the apparent motion of the hand sanitizer within the
message (attractiveness and purchase intention), color (pur-
chase intention) or color change (attractiveness). Impor-
tantly, a forward movement of the bottle increased the
feeling of ease in processing the message, and confidence
in one’s own judgment. We observed no effect on such
metacognitive judgments with background color. Thus, our
hypothesis regarding the metacognitive impact of approach
and avoidance cues (H3) seems partially supported. Con-
sidering approach and avoidance motivation as a com-
mon framework between the peripheral cue and the core
ingredients of the messages (framing of arguments, source,
persuasion knowledge), our hypothesis about an additive
combination was not validated. In the two experiments,
there was direct and indirect evidence that participants had
acknowledged that the messages were associated with a
given source or epistemic authority (public health agency
vs. healthcare industry). But the source of the message did
not contribute to changing attitude by itself, even if a motion
cue only appeared in relation to a message from a public
health agency. The strength of the manipulation of sources
and framing of arguments was probably too weak (H2). The
small effect of source may have happened because the two
sources (public health agency vs. healthcare industry) are
both trustworthy in relation to the focal product. Compared
to experts, lay persons pay less attention to the source when
confronting a health issue (Gottschling et al., 2019). Prior to
the COVID-19 pandemic, the use of hand sanitizer was not
a prescribed health protective behavior. Participants shared
a low level of interest in a message about a hand sanitizer
and therefore the motivation to scrutinize the framed argu-
ments of the messages was low.

Our two studies suffer from several limitations. Our
convenience samples and settings were contrasted. On the
one hand, a college student sample with a large female
majority who completed questionnaires in a cubicle. On
the other hand, an online sample of the general population.
Obviously, students are not representative of the popula-
tion, but they remain a vulnerable population regarding
hand hygiene. To our knowledge, the attention-grabbing
effect of motion and color (Wolfe & Horowitz, 2017) are
not related to age (except acute cognitive deficits). We did
not measure participants’ motor and vision abilities (col-
orblindness) or vulnerability toward microbiological risk
(e.g., immunosuppression). Concerning demand effects,
participants may have been aware that experimenters had an
interest in changes in the messages. Still, participants were
plausibly not fully aware of the intensity nor the direction
of cues’ effects and therefore the direction of the desirable
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judgment (Wilson & Brekke, 1994). Considering purchase
intention, a part of unknown variability came from the fact
that some people already possess a lot of hand sanitizers
at home (Haddock & Maio, 2019). Considering generaliza-
tion to other health domains, we must have in mind two fea-
tures of hand sanitizers. Firstly, protecting microbiological
risk is a fundamental motive shaped by evolution to avoid
disease and contamination (Griskevicius & Kenrick, 2013)
that differs from other modern risk domains (e.g., car acci-
dents). A “public health” message seems to focus more on
germ aversion than a commercial advertisement from the
healthcare industry. Secondly, the protection means itself (a
hand sanitizer bottle) reflects the concrete day-to-day use of
a material product which is available in colored packaging
both in public health facilities and in retail outlets. People
must grasp a bottle (approach motion) and execute clean-
ing actions to avoid future disease. This means that motion
and color change are relevant in such an action context
as they trigger approach and avoidance motivation. Other
means of protection are less directly controllable and do not
need an action to be repeated daily (e.g., vaccination). Cues
such as motion and color may be associated with subtle or
blatant cultural symbolic meaning in specific cultural and
task contexts. The evidence that cues trigger avoidance and
approach motivation remains indirect.

The within-subjects design lacks ecological validity
regarding how people receive health messages in everyday
contexts. Nevertheless, exposure to multiple versions of a
message remains a current communication strategy. In addi-
tion, the development of communication campaigns requires
lay people and health professionals to choose one preferred
message among a set of messages (Kim & Cappella, 2019;
Witte et al., 2001). During the COVID-19 pandemic, many
health messages were posted around the world about hand
hygiene compliance (Liddelow et al., 2021). In such a con-
text, a forward movement of a hand sanitizer bottle may be
ambivalent as a reminder of the risk of exposure to disease.
Clearly, a larger research program is needed to generalize
to other operationalizations of motion and color cues, and
other message domains, and to close the gap between atti-
tudes and behaviors (Pellegrino et al., 2016).

In summary, approach and avoidance motivation can pro-
vide a useful framework for integrating all the components
of a message including peripheral cues such as motion and
color. With caution, these cues can help improve the efficacy
of risk mitigation interventions. As such, they can be added
to a Typology of Interventions in Proximal Physical Micro-
environments (-TIPPME-; Hollands et al., 2017) as a part
of a strategy which “Add, remove or change words, sym-
bols, numbers or pictures that convey information about the
product or object or its use”. In practice, motion and color
cues are easy to implement in modern media such e-health
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communication or dynamic billboards. Besides, our results
regarding attitude certainty associated with forward move
are promising, as attitude certainty is a predictor of attitude
change and stability (Tormala & Rucker, 2018).

Appendix 1

Studv 1. Message with a public health source (“National

Pour une sensation de propreté
et d’hygiene immédiate !

Pour prévenir les
infections bactériologiques !

Appendix 2c
Colorimetric coordinates (HSB) of the red and green back-
grounds (Study 2).

Hue Saturation Brightness
Red 137 80 69
Green 357 88 92
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