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Numerous studies demonstrated that deliberate control of facial expressions can influence
the self-rating of affective states. The self-regulation of affect is an important part of skilled
sport performances. However, no study tested the effects of facial expressions under condi-
tions of physical activity. The aim of the present study was to examine whether deliberately
adopted facial expressions have an effect on affective states and perceived exertion during
physical activity. Participants ' scores on the Feeling Scale (FS) and the Ratings of Per-
ceived Exertion scale (RPE) were compared between conditions of facial expressions (smil-
ing vs. frowning) both while cycling on a stationary bike at 50 to 60% of maximal heart rate
reserve and while in a rest condition. Participants scored higher on the FS and felt less
exerted when smiling compared to frowning both at rest and while physically active. The
results provide initial evidence of effects of deliberately adopted facial expressions while
physically active on affective states and perceived exertion. Further studies need to evaluate
the applied benefits of deliberately adopted facial expressions as means of affective self-
regulation while physically active.
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"Sometimes your joy is the source of your smile, but sometimes your smile can be the
source of your joy. " These words by the Thich Nhat Hanh, in essence, reflect the mutual
relation between 'mind' and 'body' that is cenfral to theories of embodied cognition. These
theories assume that bodily states play a central role in the processing of emotional and
social information during the encounter as well as in the absence of extemal stimuli
(Barsalou, Niedenthal, Barbey, & Ruppert, 2003; Niedenthal, Barsalou, Winkielmann, Krauth-
Gmber, & Ric, 2005). The body's important role in information processing can at least be
fraced back to William James (1890) who suggested that emotions are a form of self-
perception of autonomie states. Since then, the body of empirical evidence supporting the
close relationship between 'mind' and 'body' has grown enormously and the interest in
research on embodiment has gained increasing popularify (e.g., Niedenthal et al., 2005;
Raab, Johnson, &. Heekeren, 2009). Following numerous demonstrations of embodiment
effects on cognition and emotion, several authors (e.g., Barsalou, 1999; Niedenthal et al.,
2005) presented theoretical accounts of embodiment effects. The cenfral idea of these
accounts is that all cognitive representations and operations are grounded in their physical
context.

One prediction that derives from embodiment theories is that deliberate adoptions of
bodily states affect the ratings of emotions and affect (e.g., Barsalou et al., 2003; Niedenthal et
al., 2005). In support of this prediction, several studies have demonsfrated that the adoption of
bodily postures associated with specific emotions (i.e., anger, fear, sadness, pride, happiness)
increases participants' self-rated state of the corresponding emotion (e.g.. Duelos et al., 1989;
Flack, 2006; Flack, Laird, & Cavallaro, 1999; Stepper & Sfrack, 1993). Additionally, an extensive
amount of research on the facial feedback hypothesis (FFH) has demonsfrated that our facial
expressions have a modulating effect on the self-rated state of emotions and affect (for reviews
see. Adelmann & Zajonc, 1989; Izard, 1990; Laird, 1984; Manstead, 1988; Mclntosh, 1996;
Soussignan, 2002; Winton, 1986). Either by suppressing or exaggerating the naturally occur-
ring facial expressions, the experienced intensify of the corresponding emotions is modulated.
Moreover, there is convincing evidence that facial expressions can initiate emotional experi-
ences even in the absence of other emotional stimuli (Flack, 2006; Schnall & Laird, 2003; for a
review see Mclntosh, 1996). Several modifications of the FFH have been proposed and inves-
tigated over the past decades. Winton (1986) suggested that a categorical and a dimensional
version of the FFH can be distinguished. The categorical version proposes that discrete
emotion specific facial expressions such as happiness, anger, or sadness can modulate or
initiate the corresponding specific emotional experiences. The dimensional version only dis-
tinguishes affect on the basis of valence (i.e., positive or negative; pleasant or unpleasant).
That is, a positively tuned facial expression such as a smile induces a more positive affective
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state, whereas a negatively tuned facial expression such as a frown induces a more negative
affective state (e.g., Winton, 1986). Using unobtmsive manipulations such as holding a pen
either only with the teeth (activating the muscles responsible for a smile) or only with the lips
(preventing the activation ofthe muscles responsible for a smile) demonstrated that the mere
activation of the muscles involved in the corresponding facial expression is sufficient to
increase the state of positive affect (Strack, Martin, & Stepper, 1988) or decrease this state of
affect (for manipulation ofthe muscles responsible for a frown by using golf tees, see Larsen,
Kasimatis, & Frey, 1992). The proposition ofthe dimensional version that smiling can increase
a positive affective state, whereas frowning can increase a negative affective state is com-
monly supported (for reviews, see Adelmaim & Zajonc, 1989; Izard, 1990; Laird, 1984; Manstead,
1988;McIntosh, 1996; Winton, 1986).

The consistency in demonsfrating effects of facial expressions and other bodily states
on affect gives rise to the interest in possible applications of these effects. Laird (1974) recog-
nized the potential benefits ofthe FFH and proposed that the change of one's facial expression
can be an effective technique for emotion regulation. Numerous studies of Laird and his
colleagues have demonstrated that changing the emotional expressive behaviors is effective
in changing the emotional experiences (e.g.. Duelos & Laird, 2001 ; Laird, 1974; Laird, Wagener,
Halal, & Szegda, 1982; Schnall & Laird, 2003). For example. Schnall and Laird (2003) simply
asked participants to repeatedly act happy, sad, or angry, including an accentuation on the
adoption ofthe corresponding facial expression and bodily posture. Comparisons ofthe self-
rated scores of the emotions between the base rate and post-measure indicated that partici-
pants experienced the emotions they acted out sfronger at post-measures. From the manifold
demonsfrations of facial feedback effects, Mclntosh (1996) deduced that, in parallel to inves-
tigations ofthe basic phenomena, it is important to establish conditions under which the facial
feedback effects apply.

One condition in which facial feedback effects have not yet been investigated is during
physical activity. Conditions of physical activify differ from the usually investigated condi-
tions at rest because physical activify is accompanied by a change of bodily states due to the
involved movements and the energy suppletion necessary for carrying out these movements.
On the one hand, the different bodily sensations due to the movements might influence the
effect of facial expressions on ratings of affect. On the other hand, the effects of facial expres-
sions may be overruled by the bodily sensations due to physical activify because these might
be more salient. Hence, it is relevant to test whether facial feedback effects exist in the context
of physical activity.

The existence of facial feedback effects on affective states during physical activity is
potentially valuable for sports and exercise. It is generally agreed that emotions and their
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regulation play a major role in performance in sports (e.g., Hanin, 2000; Jones & Uphill, 2004;
Lazams, 2000). If the deliberate adoptions of facial expressions can influence the affective
state while physically active, then this might assist the regulation of emotions that are impor-
tant for sports performances as well as exercise adherence (Biddle & Mufrie, 2001 ).

One factor that underlies performances of all physical activities and that is likely to be
mediated by affective states is the experienced expended effort (Rejeski, 1985). In the context
of physical activity, the perception of expended effort is commonly assessed by Borg's (1998)
Ratings of Perceived Exertion scale (RPE) and referred to zs perceived exertion. "The percep-
tion of physical exertion is a psychological construct that includes feelings of effort, strain,
discomfort, and/ ox fatigue experienced during both aerobic and resistance exercise" (Robertson,
2001, p. 191 ). Morgan and Borg ( 1976) showed that perceived exertion is an effective predictor
of maximal performance. Furthermore, Acevedo, Gill, Goldfrab, and Boyer (1996) suggested
that "affective states and the cognitive appraisal of exertion during exercise may determine
whether or not an individual will persist at an activity" (p. 286).

Several authors (e.g., Acevedo, Rinehardt, & Kraemer, 1994; Hardy & Rejeski, 1989)
reported a negative correlation between ratings of perceived exertion and ratings of affect,
with high ratings of perceived exertion and low ratings of affect at high exercise intensities, for
both, highly frained and relatively unfrained participants. In addition, there are indications that
frowning increases the perception of effort (Larsen et al., 1992; Stepper & Sfrack, 1993) and
Erez and Isen (2002) found indications that positive affect facilitates expended effort and task-
persistence (on cognitive tasks). Moreover, Tenenbaum and Hutchinson (2007) propose that
the concept of perceived exertion as suggested by Borg (1998) represents a broader percep-
tion of various sensations that arise during physical activity, including affect. The combina-
tion of the various sensations confributes to the overall perception of exertion whereas more
positive affective sensation should lead to less perceived exertion. Thus, if facial expressions
influence afl̂ ect during physical activity, then a facial expression leading to a more positive
affective state might also reduce the perceived exertion.

To the best of our knowledge embodiment effects on affect and perceived exertion in the
context of physical activity have not yet been investigated. Therefore, we examined whether
the valence of affective ratings and ratings of perceived exertion are affected by deliberate
adoptions of smiles and frowns during physical activity. It is hypothesized that the deliberate
adoption of a smile increases the ratings of positive affect and lowers perceived exertion,
whereas the deliberate adoption of a frown increases the ratings of negative affect and in-
creases perceived exertion.
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Method

Participants
Thirfy four Dutch students (18 women and 16 men) voluntarily took part in the experi-

ment. They were recmited via flyers in the universify and announcements in classes. The
participants were rewarded the standard fee of 7 Euros for their participation which took one
hour. They had an average age of 21.91 (SD = 2.55) years and a mean 'physical training
experience' of 13.90 (SD = 5.36) years. The participant's trained on average 7 (SD = 5) hours a
week. The mean resting heart rate (HRrest) of all participants was 54.82 (SD =8.83) beats per
minute.

The experiment was approved by the ethical committee of the Research Institute. All
participants signed an informed consent form and flUed in an anamnesis questionnaire to
assess possible risks of the physical activify. At the end of the experiment all participants were
debriefed and thanked for their participation.

Materials and Procedure
Facial expressions. We chose to manipulate Zygomaticus major and Cormgator supercilii

activify by asking participants to smile or frown. Schnall and Laird (2003) also used an undis-
guised method to manipulate facial expressions by asking participants to produce the facial
expression that they would have when experiencing one of the emotions (i.e., happiness,
anger, sadness) that were investigated. Their study showed that only participants who were
responsive to an a priori, highly disguised manipulation of facial expressions were also re-
sponsive to the undisguised manipulation. In short, the undisguised manipulation did not
promote demand effects. The simple instmctions to adopt facial expressions provide the
advantage of quick and easy applicabilify, which is necessary for its later use in the applied
field. Moreover, explicitly asking someone to smile might promote the adoption of a real (felt)
smile that would naturally occur (Schnall & Laird, 2003). It was reported that variants of human
smiles exist, depending on its function and the social context (Ekman, 1992; Ekman & Friesen,
1982). Izard (1990) argued that the facial expressions should be as analogous as possible to the
naturally and spontaneously occurring facial expressions in order to maximize effects on the
emotional experience. Hence, it seems reasonable that explicitly asking participants to adopt
what they would think is a real smile might increase the effect on the affective ratings and
perceived exertion ratings because it more likely results in the adoption of a natural facial
expression. Whenever necessary, frowning was explained as bringing the eyebrows together
and down. WTien participants were asked to smile, it was explained that several sorts of smiles
exist and that for the present experiment the experimenter would be especially interested in a
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smile that participants would describe as a real smile. Furthermore, it was mentioned that real
smiles often involve smiling with one's eyes. For both facial expressions, it was emphasized
that the expressions should be as natural as possible. To control whether participants adopted
and held the facial expressions they were filmed with a webcam that was hidden in the top ofa
tumed off computer screen in front of the participants.

Physical activity. In the physical activify condition, a bicycle ergometer was used that
was individually adjusted to the height of the participants. All participants exercised within a
range of 50 to 60 percent of their maximal heart rate reserve (HRR). The HRR was calculated
according to the Karvonen method (i.e., HRR = maximal heart rate (HRmax) - resting heart rate
(HRrest), see Wihnore & Costill, 2004, p. 619). HRmax was estimated by subtracting the
participant's age in years from 220. For the purpose of this initial study, we chose a range of
moderate intensify. To control forthe manipulation of the physical activify, participants' heart
rates (HR) were measured using a Polar wrist HR monitor. Participants could not see their HR
and were only verbally informed when they reached the required intensify and told to continue
at that pace.

Self-rated affective state. To assess the affective valence, the Feeling Scale (Rejeski,
Best, Griffith, & Kenney, 1987) was administered. The Feeling Scale (FS) is a one-item ques-
tionnaire, developed to assess affective responses during exercise. The scale assesses affect
on a bipolar valence dimension, using verbal and numeric anchors ranging from +5 (very
good) to -5 (very bad). The constmct validify is supported by Rejeski et al. (1987) and face and
content validify are supported by Hardy and Rejeski (1989). The correlation between the FS
and the Self-Assessment Manikin ranges between r = 0.51 and 0.88. The correlation between
the FS and the valence scale of the Affect Grid ranges between /• = 0.41 and 0.59 (Van Landuyt,
Ekkekakis, Hall, & Petmzzello, 2000). The FS has been widely applied in exercise related re-
search (see Ekkekakis & Petruzello, 1999 for an overview).

Ratings of perceived exertion. Perceived exertion was measured with Borg's Ratings of
Perceived Exertion scale (RPE). RPE is a 15-point rating scale with verbal and numeric anchors
ranging from 6 (no exertion at all) to 20 (maximal exertion). The Borg 15-category scale has
been validated and shows correlations with heart rate and/ or oxygen uptake, ranging from r =
0.56 to 0.94. The test-retest reliability ranges from r = 0.78 to 0.91 (see Robertson, 2001). Results
indicate that the Borg scale is an acceptable psychological instrument to measure perceived
exertion during a wide range of physical activities (Robertson, 2001). RPE is widely accepted as
a reliable, valid, and robust measure of perceived intensify (Borg, 1998).
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Exit interview. A questionnaire at the end of the experiment asked a number of demo-
graphic questions, conceming age, sex, and exercise history such as type of sports, average
fraining duration per week, and years active in sports. Participants were also asked what they
believed the real purpose of the experiment was. Furthermore, participants rated how difficult
they experienced the deliberate adoptions of the smiles and the frowns on a 7-point Likert
Scale with verbal anchors at point 1 (not at all) and point 7 (very much).

Setup and Procedure
Participants were welcomed in the laboratory and told that the purpose of the experiment

was to assess the influence of smiling and frowning on performance in sports. A cover story
was infroduced in order to minimize possible demand effects: Participants were told that the
main interest of the present study is the effect of smiling and frowning on their heart rate (HR)
which serves as an indication of performance. Moreover, they were told that with two ques-
tionnaires additional information would be obtained in order to confrol for the direct effect of
facial expressions on HR. The questionnaires aimed to assess the affective state and the
perceived exertion because it would be possible that these two factors have a mediating effect
on the HR. Moreover, participants were told that EMG measures in the face would be con-
ducted to confrol for the muscle activity necessary for the facial expressions. However, no
EMG data was recorded. The bogus EMG measures were conducted in order to sfrengthen the
impression that physiological data were of main relevance for the experiment's purpose. We
expected that diverting the attention away from the psychological assessments and towards
the physiological assessments would minimize participants' tendency to score in compliance
with the experimenter's hypotheses on the psychological ratings.

Subsequently, participants were informed about the intensify and duration of the physi-
cal exercise and the experiment. To familiarize them with the measurements, participants filled in
the FS and the RPE scale, following standardized instmctions with the additional instmction to
also answer the questions "how are you feeling at the moment" and "how much exertion do
you perceive at the moment" while at rest (not cycling). Following the familiarization, partici-
pants sfrapped on the chest band to measure the HR and were seated on the bicycle ergometer.
Then, the EMG elecfrodes were placed, one on each Zygomaticus major and Cormgator
supercilii, and one on the collarbone. Pretending to adjust the EMG apparatus, the experi-
menter instmcted participants to (a) relax the facial muscles by adopting a neufral facial expres-
sion, (b) contract the Zygomaticus major by smiling, and (c) confract the Cormgator supercilii
by frowning. The bogus adjustment procedure served as a confrol of participants' correct
adoption of the instmcted facial expressions. Following the setup of the equipment, partici-
pants remained seated on the bicycle ergometer throughout the entire experiment.
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The experiment followed a 2x2 within subject design with two physical activity condi-
tions (activity and rest) that each included two facial expression conditions (smile and frown).
Figure 1 illusfrates the experimental design. The two activify conditions were conducted con-
secutively, one including a smile condition and one including a frown condition. Both activify
conditions were followed by a five minutes break. The two rest conditions were also con-
ducted consecutively, one including a smile condition and one including a frown condition.
Both rest conditions were followed by a two minutes break. All participants underwent all four
conditions. The activity and rest conditions were counterbalanced over all participants. The
facial expression conditions were counterbalanced within the activify and rest conditions.

Figure 1.

Figure 1. Illustration ofthe experimental design on the basis of an exemplary procedure
for one participant The horizontal bars show the different phases and activities
throughout the experiment. The phases labels are on the y-axis. The timeline on the x-
axis shows the duration, onset and offset ofthe different phases in minutes.

One facial expression condition lasted approximately one minute. Participants' facial
expressions were manipulated three times during this minute. In each manipulation partici-
pants were required to keep on smiling or frowning for a minimum of six seconds and to
continue until they had filled in the questiormaires. Before the first manipulation started,
participants were informed about the procedure ofthe experiment, yet they were also told that
they did not need to worry about remembering all the details since they would receive the
specific instmctions throughout the experiment. When participants were ready they adopted
a smile in the smile condition (for the frown condition, the procedure was identical only
replacing "smile" for "frown") and simultaneously raised their hand as a signal that the testing
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condition could begin. The signal was necessary to start measuring the time because the
experimenter remained out of the participants' sight and could not see the participants' faces
throughout all testing conditions.

The first manipulation started when participants gave the signal. Consequently, the
experimenter started to take the time and encouraged participants to keep on smiling by say-
ing: "Very good, keep smiling". The encouragement was repeated at 3 seconds with the words
"Keep smiling". At 6 seconds participants were instmcted to continue smiling and to fill in the
FS by saying: "Keep on smiling and fill in the left questionnaire". After the completion of the
FS, participants were asked to relax their face ("Relax your face, now"). FS and RPE scales were
located in front of participants on a board that was attached to the bike. Both scales were
printed next to each other on the same sheet of paper for practical purposes.

The second and the third manipulation started at 30 and 50 seconds, respectively, and
were almost identical to the first. In confrast to the first manipulation, after the second manipu-
lation participants did not fill in any questionnaire because this manipulation only served to
increase the plausibility of the cover story that the experiments main interest is the effect of
facial expressions on the physiological measures (i.e., HR and EMG). After the third manipula-
tion, participants filled in the RPE scale instead of the FS. After completion of the RPE scale,
participants were asked to relax their face again and the facial expression condition ended.

In the activity conditions participants underwent the exact same two facial expression
conditions as just described with the exception that they continuously cycled at 50 to 60
percent of their maximal heart rate reserve (HRR). In addition, participants were reminded to
continue cycling after each instruction to relax their face (i.e., after the completion of the FS
and RPE scale and at 36 seconds). In the activity conditions, the facial expression conditions
were preceded by a three minutes stepwise warm-up until the required intensity was reached.
After participants' HR remained in a steady state for at least 30 seconds, the facial expression
condition started and was followed by one minute of active cool-down. In total, participants
cycled for five minutes per activity condition.

During the rest conditions, participants simply sat on the ergometer without cycling and
underwent the two facial expression conditions. During all breaks, participants remained seated
on the ergometer and filled in a Word Find (Word Search) puzzle in order to distract them from
the previously filled in scores of the FS and RPE scales. The Word Find puzzle is a scattered
assembly of letters in the shape of a rectangle and was of the lowest difficulty. The goal of the
puzzle is to find sfrings of letters that form a word. Participants were explicitly informed that the
puzzle (and its result) had no meaning for the experiment and that its only purpose was to
prevent them from boredom while they were recovering. Subsequent to the completion of all
conditions, participants filled in the exit interview and were thanked for their participation.
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Data Analysis

To test whether the facial expressions had an influence on the state of affect and on the
perceived exertion, the scores of the FS and RPE scale were analyzed, using two separate 2x2
repeated measures ANOVAs. The two within-subject factors were 'facial expression' and 'physi-
cal activity' with levels smile and frown, and rest and activify, respectively. Effect sizes were
calculated as partial eta squared (r|p^). The level of significance was set at a = .05.

Results

Feeling Scale. The mean scores of the FS of all four conditions are presented in Table 1.
The results of the 2 (facial expression) x 2 (physical activity) ANO VA showed a significant main
effect for 'facial expression', F ( l , 33) = 25.85,p <.OO1, rip^ = .44. The mean FS score of the two
smile conditions (activity and rest) was 3.15 {SD = .91) and the mean FS score of the two frown
conditions (activity and rest) was 2.32 {SD = 1.35). The results indicated that participants felt
better while they were smiling than while they were frowning. Furthermore, there was a signifi-
cant main effect for 'physical activify', F ( l , 33) = 12.21 ,p = .001, Tip̂  = .27. The mean FS score
of the two activity conditions (smile and frown) was 2.51 {SD =1.12) and the mean FS score of
the two rest conditions (smile and frown) was 2.96 {SD = 1.10). The results indicated that
participants felt better when they were at rest (just sitting on the bike) than when they were
active (cycling). No interaction effect was found F(l ,33) = .22,/i = .64,rip^=.01.

Ratings of Perceived Exertion. The mean scores of the RPE scale of all four conditions
are also presented in Table 1. To test whether facial expression and physical activify had an
influence on perceived exertion we conducted a 2x2 ANO VA. The results showed a significant
main effect for 'facial expression', F ( l , 33) = 14.72,p = .001, Tip̂  = .31. The mean RPE score of
the two smile conditions was 9.13 {SD = 1.09) and the mean RPE score of the two frown
conditions was 9.71 {SD = 1.36). The results indicated that participants perceived less exertion
when smiling than when frowning. Furthermore, there was a significant main effect for 'physi-
cal activify', F (1, 33) = 190.16,p < .001, r|p^ = .85. The mean RPE score of the two activity
conditions was 11.79 {SD = 1.87) and the mean RPE score of the two rest conditions was 7.04
{SD = 1.09). The results showed that participants perceived less exertion while just sitting on
the bike than while they were cycling. No interaction effect was found F{\,33) = .I3,p= .72,
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Table 1

Mean scores and stan dard deviations of th eFSand RPE scale per physical activity

and facial expression condition.

Scale Condition

Rest Activify

Smile Frown Smile Frown

FS 3.38 (0.95) 2.53 (1.48) 2.91 (1.03) 2.12 (1.34)

RPE 6.74 (0.79) 7.35 (1.63) 11.53 (1.96) 12.06 (1.87)

Note. FS = Feeling Scale; RPE = Ratings of Perceived Exertion Scale. N = 34.

Manipulation Check and Exit Interview. Participants' compliance with the fecial manipu-
lation instmctions was checked in a random sample of 10 participants, resulting in 40 facial
expression conditions with 3 facial manipulation instmctions each (i.e., a total of 120 trials).
Two raters watched the films recorded by the hidden webcam and judged independently
whether a smile or a frown was recognizable and whether that was the correct expression in the
corresponding condition. The accurate facial expressions were adopted in all except one trial,
and the inter-rater agreement was above 99%.

According to the data of the exit interview only 1 out of the 34 participants guessed the
real purpose of the experiment (i.e., "investigating whether smiling or frowning influences
affect and whether this promotes performance"). Excluding the participant's data from the
analyses did not yield different results.

In addition, the mean difficulfy rating for smiling was 2.94 (SD = 1.50). The mean diffi-
culty rating for frowning was 3.59 (SD = 1.74). Apaired sample f-test of the difficulty ratings for
smiling and frowning revealed that there was no significant difference in difficulfy ratings, í
(1,33)= 1.72,p=.096).
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Discussion

The present study investigated whether facial feedback effects are present during physical
activify. Therefore, the effects of deliberately smiling and frowning on affective states and
perceived exertion were tested while at rest and while physically active. It was hypothesized
that deliberately adopted smiles would increase positive affect and decrease perceived exer-
tion. Moreover, it was hypothesized that deliberately adopted frowns would increase negative
affect and increase perceived exertion. The current results support the hypotheses. Partici-
pants reported to feel more positively when deliberately smiling than when frowning. Partici-
pants also reported to perceive less exertion in the smiling condition when compared to the
frowning condition. The more positive effects of smiling as opposed to frowning were present
at rest and under conditions of physical activify. Hence, the study provides initial evidence for
the existence of facial feedback effects during physical activify.

The study expands the conditions under which the facial feedback effects apply, com-
plying with requests stated elsewhere (Mclntosh, 1996). Moreover, the facial feedback effects
on affect are in line with reviews on the FFH (Adelmann & Zajonc, 1989; Izard, 1990; Laird,
1984; Manstead, 1988; Mclntosh, 1996). The results also support the prediction, deriving from
theories of embodiment effects (Niedenthal et al., 2005), that bodily states can modulate the
emotional experience. In line with the study by Schnall and Laird (2003), the present study also
showed that explicitly asking participants to produce an emotional expressive facial expres-
sion can result in a change of the corresponding affective states while physically active. In
combination with the effects on affect, the effect of facial expressions on perceived exertion
provides an indication for the hypothesis that a more positive affect might reduce the percep-
tion of exertion (Hardy & Rejeski, 1989). Moreover, the results are in line with participants'
reports of more perceived effort due to frowning (Larsen et al., 1992 ; Stepper & Sfrack, 1993).
Laguna and Dobbert (2002) showed that mnners wearing sunglasses while performing at
bright daylight perceived less exertion, felt more positive, and performed better than runners
without sunglasses. Laguna and Dobbert (2002) argued that the differences are caused by
impaired vision due to blinding by the light, which is a source of disfraction. Altematively, the
sunglasses could also have prevented runners from squinting (due to the bright light), which
is a facial expression that involves Cormgator supercilii activify and is very similar to frowning.
Thus, it is possible that the differences were caused by more Cormgator activity (i.e., frown-
ing), due to blinding by the light.

In the present paper, we provide initial evidence for the existence of facial feedback
effects during physical activity. However, solely based on the present study we cannot con-
clude whether the increase in affect and the decrease in perceived exertion are either due to
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more smiling or less frowning, because no confrol condition was included in the present
design. It is possible that the effects are due to differences in the amount of Cormgator
supercilii activity, which is reduced by smiling. Yet, other studies (e.g., Larsen et al., 1992;
Sfrack et al., 1988) demonstrated that activify of either the Zygomaticus major or the Cormga-
tor supercilii alone is sufficient to significantly change ratings of affect as compared to confrol
conditions. Hence, it is likely that both smiling (i.e., Zygomaticus activify) and frowning (i.e.,
Cormgator activity) independentiy confribute to changes in affect and perceived exertion.
Moreover, in line with Darwin ( 1872/1965) who considered the confraction ofthe Cormgator
supercilii as "the expression ofthe 'perception of something difficult... either in thought or
action'" (p. 223; cf. Stepper & Sfrack, 1993, p. 216), we suggest that a significant amount of
Cormgator supercilii activify is naturally present in facial expressions during physical activify,
given that physical exercise is often demanding.

Following the conclusion that facial feedback effects exist while physically active, ques-
tions about these effects under more ecologically valid situations arise, such as those includ-
ing physical activity of longer durations and exercises with various intensities. Physical activ-
ify itself seems to have a distinguished effect on affect that sfrongly depends on the exercise
intensity (Ekkekakis, Hall, & Petmzzello, 2008). At high exercise intensities, the bodily sensa-
tions due to the physical activify might become so salient (Rejeski, 1985) that they overmle the
effects of facial expressions. Additionally, it seems that psychological factors such as self-
efficacy moderate the effect of exercise intensities on affect (Ekkekakis, 2003). A similar moder-
ating effect seems to exist for RPE measures, with the tendency to be less dependent on
psychological factors at higher intensities (Hall, Ekkekakis, & Petinzzello, 2005). Hence, to
further examine the effects of facial expressions on affect and perceived exertion, future stud-
ies should investigate the influence of specific exercise durations and intensities as well as
possible psychological moderators.

Given the results ofthe exit interview, there are no indications for demand effects as a
possible explanation forthe differences in affect and perceived exertion between the smile and
frovra conditions. By infroducing the cover story about the interest in heart rate, and diverting
participants' attention to the physiological measures ofthe experiment, we minimized partici-
pants ' tendency to score the scales in compliance with the actual hypotheses of the experi-
ment. In fact, only one participant guessed the actual purpose ofthe experiment. In addition,
the effect of facial expressions on perceived exertion is even less likely due to demand effects.
The relation between facial expressions and a measurement ofthe general amount of exertion
that one is experiencing is much more obscure and indirect than the relation between facial
expressions and affect. Last but not least, the altemative explanation that the facial feedback
effects are due to differences in the difficulty of adopting either a smile or a frown can be
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dismissed based on the results of the exit interview that showed that participants experienced
no significant differences. Hence, the results of the present study support the conclusion that
facial feedback effects also exist while physically active.

To conclude, the present study showed that facial feedback effects occur during physi-
cal activity. The effects of smiling and frowning on ratings of affect and perceived exertion
motivate further studies about facial feedback effects in sports and exercise. The present
study is a first step towards the investigation of the facial feedback effects on affect and
perceived exertion while physically active. Yet, further research is needed to substantiate our
initial findings. For example, future research has to show whether these effects also occur at
various intensities that are relevant to different fields of sports and exercise in order to provide
more evidence to legitimize the statement that sometimes your success is the source of your
smile and sometimes the smile is the source of your success.
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