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The Acute Effects of Humor and Exercise on
Mood and Anxiety

Attila Szabo
The Nottingham Trent University, Nottingham, United Kingdom

The hypothesis that 20-minutes of humor would result in affective benefits that
are comparable to those of a 20-minute bout of aerobic exercise was scrutinized
by using a within-participants research design. Thirty-nine university students
were tested, at weekly intervals, three times: running/jogging at self-selected
pace, watching a humorous stand-up comedy, and watching a documentary
video. Mood and state anxiety were determined 5-minutes before and after each
treatment by using the Subjective Exercise Experience Scale (McAuley & Cour-
neya, 1994) and the Spielberger State Anxiety Inventory (Spielberger, Gorsuch,
& Luchene, 1970). Both humor and exercise had an equally positive effect on
psychological distress and positive well-being. However, humor exerted greater
anxiety-lowering effect than exercise. Based on these results, it is tentatively
concluded that humor could induce positive psychological changes that are at
least comparable if not superior to the effects of exercise.
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The stress- and illness-moderating role of humor is often publicized in
the mass media. The scientific community also dedicates increasing attention
to the beneficial effects of humor on health. For example, the professional
organization Association for Applied and Therapeutic Humor (AATH—formerly
the American Association for Therapeutic Humor) was founded in 1988 to pro-
mote health and well-being through humor intervention. The association’s
website includes about 100 references to works linking humor with health
and wellness (AATH, 2001).

The connection between humor and its therapeutic effect is unclear and
complex. Monro (1988) presented an analysis of three theories of humor
including the Superiority, Incongruity, and Relief theories. The emphasis was
on what humor could provide to people to make them feel better. Some key
features of humor include artificial empowering resulting in feelings of su-
periority (Superiority Theory), a means of dealing with frustration or injustice
through resorting to divergent logic and contradiction (Incongruity Theory),
and catharsis by removing social restrain through the expression of the in-
expressible (Relief Theory). These psychological outcomes could, directly or
indirectly, contribute to lower tension and anxiety as well as to more positive
mood states.
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Response to humor is manifested both physiologically and psychologi-
cally. An extensive electrical activity in the brain, engaging the whole cerebral
cortex, has been observed in response to humor, which takes place before
laughter (Doskoch, 1996). Then laughter, a general, but not universal, con-
sequence of the appreciated humor is a form of “inner jogging” activity
because it triggers a number of sympathetic responses similar to physical
exercise (e.g., increases in heart rate, blood pressure, or breathing rate)
without significant muscular activity (Sobel & Ornstein, 2002). On the psy-
chological side, it was reported that humor improves mood and reduces state
anxiety (Houston, McKee, Carroll & Marsh, 1998; Mannell & McMahon,
1982; Martin, Kuiper, Olinger & Dance, 1993; Moran, 1995; Newman &
Stone, 1996; White & Winzelberg, 1992). It may be assumed, therefore, that
humor has positive psychological effects. However, the magnitude or the
significance of these effects is unknown.

To date, there is limited data on the psychological effects of humor in
contrast to other interventions. White and Winzelberg (1992) showed that
state anxiety decreased equally in three treatment conditions: control (geo-
graphical video watching), humor (Candid Camera and Comic Relief videos),
and progressive relaxation. More recently, Snowball and Szabo (1999) re-
ported that three forms of exercise (rowing, cycling, and running), humor
(stand-up comedy), and video watching (geographical scenes) were equally
effective in improving participants’ mood state and state anxiety. However,
these results were based on only 15 participants taking part in a within-
participants experiment. Considering the number of treatments and the num-
ber of repeated measures in the study reported by Snowball and Szabo
(1999), a lack of power may have masked possibly significant treatment dif-
ferences. Consequently, the comparison of the psychological benefits of hu-
mor and exercise is still unclear. However, such a comparison is warranted
in light of the widely publicized mental benefits of physical activity in contrast
to the meager knowledge about the benefits of other accessible leisure ac-
tivities, such as humor.

Indeed, several literature reviews reveal that aerobic exercise reduces
state anxiety and that this effect is accompanied by positive changes in mood
(Berger & Motl, 2000; LaFontaine, et al., 1992; McDonald & Hodgdon, 1991;
O’Connor, Raglin & Martinsen, 2000; Petruzzello, Landers, Hatfield, Kubitz
& Salazar, 1991; Scully, Kremer, Meade, Graham & Dudgeon, 1998). The
practical implication of such a consensus is that exercise is prescribed not
only for physical but also for mental health (Biddle, Fox, & Boutcher, 2000;
Morgan, 1997). From the health and leisure perspectives, however, the psy-
chological benefits of exercise may only be enjoyed by a small segment of
the general population that is physically able and mentally willing to engage
in exercise. An important question then is whether other easily accessible
and inexpensive leisure activities, including humor, could result in affective
benefits comparable to that of exercise.

Although more than 1000 articles have been published on the relation-
ship between exercise and psychological health in the past 26 years (based
on SPORT Discus 1975-2001/12 electronic database searches), only a few
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studies have compared the psychological benefits of exercise to that of other
treatments. These other treatments primarily served as control rather than as
rival treatments. Overall, the results of these studies suggest that a physically
inactive episode, such as music appreciation (Szabo, Mesko, Caputo & Gill,
1998), video watching of geographical sceneries (Snowball & Szabo, 1999;
Szabo et al., 1993), or humor (Snowball & Szabo, 1999), is as effective as
exercise in improving mood and decreasing state anxiety. The plausible the-
oretical explanation for the above may rest with Morgan’s (1985) distraction
hypothesis, which predicts that a temporary attentional switch from stress, on-
going concerns, or challenges results in psychological benefits. Nevertheless,
distraction from negative events may not be necessary, because psychological
benefits could occur with pleasurable and/or personally satisfying experi-
ences (Sandlund & Norlander, 2000). Therefore, simply feeling good could
also account for the changes observed in mood and anxiety. Consequently,
research evidence, theory, and applied research’s interest all warrant the
further and direct comparison of the psychological benefits of exercise to
physically undemanding leisure activities, such as humor.

Considering that many individuals engage in leisure time running or
jogging to deal with daily stress, the aim of this study was to examine whether
a 20-minute humorous episode can yield similar psychological effects to that
achievable through a 20-minute bout of running. In the course of the study
two important issues were taken into consideration: 1) While the state anx-
iety was measured with the “general” Spielberger State Anxiety Inventory (Spiel-
berger, Gorsuch & Luchene, 1970), mood measures were taken with an ex-
ercise specific instrument, the Subjective Exercise Experience Scale (McAuley &
Courneya, 1994). This instrument was selected to assess whether psycholog-
ical changes triggered by exercise could also be observed following exposure
to humor. 2) The ecological validity of the research, by testing participants
in their natural setting rather than in the laboratory, was a point of concern.
While Snowball and Szabo (1999) revealed that humor has similar effects to
exercise in reducing state anxiety and improving psychological mood, in
their study a 70% maximal heart rate reserve (MHRR) exercise workload was
used that may far exceed the effort associated with recreational or self-
selected physical activities. Indeed, in the Snowball and Szabo (1999) study
only trained males were tested in a laboratory setting. In contrast to their
study, in the current investigation both genders were tested, in the field,
by using shorter (20 versus 30 minutes) interventions and a self-selected
exercise-intensity protocol that were postulated to better mimic recreational
running or jogging.

Method
Participants

Thirty-nine consenting male (n = 22) and female (n = 17) second year
sport science students, studying at a large University, were tested in three
conditions that were scheduled at weekly intervals for three consecutive
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weeks. All participants had a British-Caucasian cultural background. All of
them were healthy nonsmokers and able to exercise, as determined with the
Physical Activity Readiness Questionnaire (PAR-Q—British Columbia Minis-
try of Health). They were aged between 20 and 23 years. While the partici-
pants were free to deny consent to participation at any time, they were in-
formed that the experience of taking part in this research would be discussed
and evaluated collectively and that would help them in devising and carrying
out their third year research project. This method could be perceived as
partially eliminating the concern of self-selection for the benefits of one or
more treatment(s). The method also proved to be efficient in maximizing
participation as none of the students withdrew from the study.

Materials

State anxiety was measured with the Spielberger State Anxiety Inventory
(SSAIJ; Spielberger et al.,, 1970) before and after each experimental condi-
tion. This questionnaire is a widely used and well-validated instrument with
good internal consistency ranging between (Cronbach a) .83 to .92. However,
the appropriateness of using the SSAI in exercise studies, especially during
the exercise, has been recently questioned (Ekkekakis, Hall & Petruzzello,
1999), because of a possible confound between state anxiety itself and effort-
triggered tension or activation during exercise.

Psychological mood states were assessed with the Subjective Exercise Expe-
rience Scale (SEES; McAuley & Courneya, 1994), which is a 12-item rating
scale. The SEES is rated on a 7-point scale ranging from one to seven where
one stands for not at all, four stands for moderately, and seven implies very much
so. The SEES gauges three mood states, via three 4-item subscales, which are:
1) positive well-being, 2) psychological distress, and 3) physical fatigue. The
internal consistencies reported for the three subscales of the SEES ranged
between (Cronbach a) .84 to .92 (McAuley & Courneya, 1994).

Together these two questionnaires yielded a total of four dependent
measures: one measure of state anxiety and three measures of mood.

Procedure

Participants were informed that they would engage in different activities,
chosen by the experimenter from a list of a large number of possible phys-
ically active and passive alternatives, in the coming weeks. During the course
of the study the students were asked to be dressed for exercise at all times.
They did not know what activities they would perform, until the test session
has started. This method was used in an attempt to eliminate bias due to
expectation. Three test sessions, consisting of exercise, humor, and neutral
video watching, were scheduled at l-week intervals. The order of the three
test sessions was determined by lot. Testing took place in the early afternoon
in a co-acting social environment, where all students participated at the same
time. During testing all participants performed the same task without inter-
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acting with each other. The experimental locations were a running track
(exercise condition) and a large classroom auditorium reserved exclusivel
for the study. In all three sessions, participants completed the SSAI and the
SEES five minutes before as well as five minutes after the corresponding 20-
minute intervention. The 5-minute intervals, between filling the question-
naires and treatment, were spent in quiet rest.

During the first session (week 1), participants ran (or jogged) at a self-
selected pace for 20 minutes on the running track. This method was pre-
ferred because most exercisers self-select the intensity of their exercise in
the field. A recent literature analysis also suggested that self-selected exercise
intensity might produce affective changes that are comparable to experi-
menter-imposed exercise intensities (Ekkekakis & Petruzzello, 1999). Finally,
the ecological validity of running in a co-acting environment at a selfsset
place is stronger than that of running alone in the laboratory at an experi-
menter-imposed workload, which may be comfortable for some but stressful
for other participants.

The second (week 2) and third (week 3) sessions, apart from the treat-
ment, were identical to session one. In session two (week 2), the students
watched a 20-minute giant screen projection of a famous (Lee Evans) stand-
up comedian’s performance. This humor was selected on the basis of pilot
projects with similar student samples that appraised the humor as both funny
and appropriate for them in the sense that they could relate to the content.
In the third session (week 3), the students watched a 20-minute documentary
about the evolution of life on Earth in the same auditorium. As in previous
research (Snowball & Szabo, 1999; Szabo et al., 1993), it was assumed that
this type of documentary has little or no effect on mood and anxiety. As
mentioned earlier, the participants were blind to the intervention before
every test session. Upon completion of the study, students were debriefed
and their questions were answered.

Data Analyses

Due to the key interest in the magnitude of psychological changes
evoked by humor and exercise, the percent (%) change scores were calcu-
lated using the method described by Fillingim, Roth and Cook (1992). These
scores reflect the treatmentinduced differences. The formula used was: Per-
cent (%) change score = [(Post-treatment score — Pre-treatment score) / Pre-treatment
score] X 100. The data were analyzed with a multivariate repeated measures
analysis of variance (MANOVA). The results of the MANOVA were followed
up with univariate tests, which were further examined with Bonferroni cor-
rected paired ttests.

Results

The MANOVA of the percent change scores yielded a significant treat-
ment main effect (Wilk’s Lamda = .572, F (8,146) = 5.88, p < .001). Uni-
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variate follow up tests, using Greenhouse-Geisser correction, revealed signif-
icant differences between the three conditions in all the four dependent
measures; state anxiety (F (1.5, 58.3) = 5.32, p < .01), positive well-being
(F (1.3, 48.2) = 7.43, p < .005), psychological distress (F (1.8, 69.8) = 10.0,
p < .001), and physical fatigue (F (1.6, 61.0) = 5.60, p < .01). The mean
percent changes in the four dependent measures in the three treatment
conditions are presented in Figure 1.

Significant differences in the magnitude of the percent changes in
mood and anxiety, between the three conditions, were examined with Bon-
ferroni corrected @ = .004 (a = .05/12 tests = .004) paired #tests. For state
anxiety, statistically significant differences emerged between the humor and
the exercise session (¢ (38) = 3.36, p < .002) as well as between the humor
and the documentary video session (¢ (38) = —3.14, p < .003), but not
between the exercise and the video session. For the other three dependent
measures, positive well-being, psychological distress, and physical fatigue, the
only statistically significant differences emerged between the humor and the
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Figure 1. Mean percent (%) changes from pre- (line at 0) to post-treatment in
four dependent measures (state anxiety, positive well-being, psychological distress, and
physical fatigue) as measured in three experimental situations.
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documentary video session; (¢ (38) = 6.03, p < .001 for well-being, ¢ (38) =
—4.59, p < .001 for distress, and ¢ (38) = —3.64, p < .001 for fatigue).

Discussion

The results of this exploratory study demonstrate that: 1) humor has
positive effects on state anxiety and mood, and 2) these effects are compa-
rable or possibly even stronger than those of a similar duration bout of ex-
ercise. The reason why the effects of humor may be stronger than that of
exercise, albeit in this inquiry statistical differences were seen in state anxiety
only, could be explained by two facts. The firsts is that mood was measured
with an instrument specifically designed to gauge exercise-related changes in
mood, or the SEES (McAuley & Courneya, 1994). Hence, any real effects of
humor may be expected to be stronger when a more general or humor
specific instrument is used. Indeed, Biddle (2000) thought that using the
SEES, when the impact of other treatments is compared to exercise, may
lead to questionable results. Consequently, one shortcoming of the current
research was the lack of employment of a general mood state-gauging in-
strument in addition to the SEES. On the other hand, these results agree
with previous findings (Snowball & Szabo, 1999; Szabo et al., 1998), which
have shown that the three mood measures obtained with the SEES are not
specific to exercise.

The second reason why the impact of humor could be expected to be
stronger than that of exercise is related to an initial delimitation (and hence
limitation) of this study of testing sport science students only. These partic-
ipants may have expectations related to the mood benefits of exercise that
may be channeled into their mood-ratings following a bout of exercise. How-
ever, experimental research failed to disclose evidence for the mood-
moderating role of expectancy in joggers (Berger, Owen, Motl & Parks,
1998). Accordingly, what may be perceived as limitations in this study, in
favor of humor’s impact of psychological well-being, remains speculative at
this time and needs to be tested directly in future research. In summary,
apart from state anxiety, the mood benefits of humor and exercise appear
to be equally positive.

Although state anxiety was lower five minutes after humor than five
minutes after the exercise session (14% vs. 3%), these results need to be
looked at cautiously because in exercise settings the SSAI is now believed to
gauge perceived activation and effort-associated tension (Ekkekakis et al.,
1999) rather than state anxiety per se. In spite of this hypothesis, there are
numerous studies that have demonstrated that a 20-minute bout of acute
aerobic exercise has anxiolytic properties (Petruzzello et al., 1991; Petruz-
zello & Landers, 1994; Raglin & Wilson, 1996). Hence, while the employment
of the SSAI may not be considered a serious limitation at this time, the
possibility that the differences in state anxiety after humor and exercise may
be due to physiological confounds should be kept in perspective.

The results obtained with physical fatigue were not statistically different
between the humor and exercise session (albeit the changes were in the
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opposite direction, refer to Figure 1). Such results could be expected since
self-selected exercise implies different levels of chosen effort, which then also
results in large individual variability in the perception of fatigue. Further,
the interpretation of fatigue after exercise may interfere with other exercise-
induced feelings such as tranquility and revitalization (Gauvin & Rejeski,
1993) in the post-exercise period. Clearly a confound between mental and
physical fatigue is apparent in this study, because the changes in this measure
were the largest after the effortless documentary video watching. It appears,
then, that the documentary video was not neutral but rather boring that could
have induced negative mood as also manifested by the decrease in positive
well-being and slight increase in psychological distress. While, these results
are unlikely to affect in any way the results seen in response to humor and
exercise, a really neutral control session was lacking in this research.

The current results corroborate and strengthen past research that has
demonstrated the positive impact of humor (Houston, McKee, Carroll &
Marsh, 1998; Mannell & McMahon, 1982; Martin et al., 1993; Newman &
Stone, 1996; White & Winzelberg, 1992) and of acute aerobic exercise (Ber-
ger & Motl, 2000; LaFontaine, et al., 1992; McDonald & Hodgdon, 1991;
O’Connor et al., 2000; Petruzzello et al., 1991; Scully et al., 1998). Perhaps
the most important contribution of this exploratory research is to show that
two distinct leisure activities such as humor and exercise yield similar psy-
chological effects. It is noteworthy to emphasize that unlike most previous
studies that were carried out in the laboratory, this study was a field experi-
ment in which the treatments were presented in a social co-acting (but not
interacting) situation. Social activities have been positively related to well-
being (Okun, Stock, Haring & Witter, 1984; Turner, Rejeski & Brawley, 1997).
Further, both treatment effects and external validity may be greater in a
social setting than in the laboratory. Treatment effects may increase through
social justification and/or amplification of one’s response via the observation
of the co-acting peers’ responses. For example, Butcher and Whissell (1934)
reported that the amount of laughter increases with group size. External
validity may also be greater in a natural environment because in the labo-
ratory the treatment-anticipatory period, in which the participant is most
often alone, could induce anxiety (Szabo et al., 1993).

There are at least two explanations accounting for the comparable ef-
fects of humor and exercise on mood and anxiety observed in this inquiry.
The first could be based on Morgan’s (1985) distraction hypothesis, which pro-
poses that any pleasant ‘time-out’ activity could yield psychological benefits.
Indeed, the participants may have perceived both humor and exercise inter-
vention as pleasant, in contrast to the documentary video, and responded
accordingly with positive changes in mood and anxiety. Alternatively, the
similarity between the physiological response to exercise and humor-related
laughter, that prompted Sobel and Ornstein (2002) to call laughter “inner
Jjogging,” could be the foundation of the similar psychological effects.

While this study shows that there are positive psychological benefits
gained from humor and exercise, there are several limitations of the current
study that need to be addressed in future research. For example, the self-
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selected exercise workload needs to be measured along with the rated per-
ceived exertion in the exercise condition. In the humor condition, the
amount, frequency and magnitude of laughter need to be assessed. The du-
ration of the effects is another emerging issue that needs to be investigated
to see whether humor could be prescribed as an alternative behavioral in-
tervention to exercise. For example, are the effects of humor lasting as long
as the effects of exercise, or even longer? Humor content and sense of hu-
mor as well as physical fitness may be covariates that need to be taken in
consideration. Using both situation-specific and more general instruments
in gauging mood could lead to clearer results. Finally, the presentation of
the treatments in several different orders (in several waves using not only
sport science students) along with a truly neutral control session could
strengthen the findings.

Some criticism of the extant literature in the area of exercise-affect re-
lationship ought to be discussed as well. First, it appears that the predicted
beneficial effects of exercise on mental health may be in exaggerated focus.
Clearly, not all people benefit psychologically from an acute bout of exercise.
Further, other physically passive treatments could yield similar effects to ex-
ercise. The studying of combined effects, especially in those responding
equally to exercise and humor, appears to be warranted in future research.
The benefits of regular exercise in improving health and fitness that con-
comitantly may be expected to improve mental health are not disputed. Still,
when the focus is on mental health, from an applied research perspective,
it appears that other leisure activities, such as humor, could produce com-
parable or even superior immediate effects. This is an important point be-
cause many people wish not or cannot engage in exercise.

Conclusion

Using a within-participant design, this field experiment demonstrated
that 20 minutes of humor and 20 minutes of running or jogging, at a self-
selected pace, have positive effects on the participants’ mood and state anx-
iety. The study also revealed that the changes in psychological distress and
positive well-being after humor and exercise were similar, however the anx-
iety-lowering effects of humor were greater than that of exercise. These pre-
liminary results deserve systematic research attention in future inquiries due
to their practical importance in the area of leisure and health.
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