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THE ACUTE EFFECTS OF EXERCISE ON 
MOOD STATE 

ROBERT R. YEUNG 

Abstract - This paper documents the recent (1976-1995) literature on the acute mood effects associated with 
participation in single sessions of exercise. Issues regarding experimental design, 'ecological validity' and 
the operational definition of mood are addressed. Results from these studies suggest that both clinical and 
nonclinical subjects may benefit acutely from even a single bout of exercise. Finally, possible mechanisms 
and recommendations for future research are discussed. 
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INTRODUCTION 

There has been a tendency in recent years to view exercise as a universal panacea, provid- 
ing a wide range of  both physical and psychological benefits. Indeed, research has sup- 
ported that participation in habitual physical exercise is inversely related to the inci- 
dence of  cardiovascular disease, as well as having beneficial effects on conditions such 
as osteoporosis and diabetes [1]. The psychological benefits of  long-term exercise par- 
ticipation in both clinical and community subjects are also well documented [2, 3]. 

Given the considerable health benefits of physical activity, it is worrying that so few 
people participate in any regular exercise. A recent study conducted in the United King- 
dom established that approximately 70% of  men and 80~/0 of  women did not engage 
in the level of  exercise recommended for their age group [4]. These alarming statistics 
are not dissimilar from findings in North America and Australia [5-7]. In addition, 
approximately 50~70 of  those who begin or renew a program of  exercise will drop out 
within 6 months to a year regardless of  the exercise context, for example, whether a 
community exercise class or a cardiopulmonary rehabilitation program [8]. Given these 
attrition rates and the fact that people often make repeated attempts to become active 
and fail, the problem is not one of  persuading people to begin exercising, but encouraging 
participants to adhere once a program has begun. For some time now, exercise scien- 
tists have posited that an understanding of  the acute psychological effects of  single 
bouts of  exercise may be useful in producing exercise protocols that enhance long- 
term exercise adherence [9]. 

This article reviews two decades of research on the acute effects of  exercise on mood 
and affective states. Previous reviews have tended to focus on factors concomitant with 
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habitual exercise participation or have confounded acute and long-term exercise studies. 
The present paper addresses not only the alleviation of  negative mood states, but also 
the enhancement of positive mood. The problem of  ecological validity is also discussed: 
that much of  the research has employed testing protocols that are unrepresentative 
of actual exercise experiences has produced results with very limited generalizability. 
Finally, directions for further research and tentative conclusions are outlined. 

EXPERIMENTAL DESIGN 

Before examining the research literature, it is useful to review briefly the importance 
of  experimental design. Only the true experiment, with random allocation of  subjects 
to exercise and no-treatment conditions, provides the methodological rigour neces- 
sary for strong conclusions [10]. Quasi-experimental designs are characterized by com- 
parisons of  experimental versus nonequivalent control groups; subjects have often been 
allowed to self-select participation in either an exercise or control (e.g., lecture class) 
condition. In the event that the exercise group does exhibit significant psychological 
change, it is impossible to exclude the alternative hypothesis that the two groups differed 
beforehand on some variable such as personality. The absence of  a control group in 
preexperimental designs introduces a host of  possible confounds. For example, 
significant pre- to post-exercise change in mood could possibly be attributed to the 
passage of  time or any other factors, as opposed to exercise p e r  se. 

A number of  these studies are technically defined as experimental, in that subjects 
were randomly assigned to various treatment conditions. For the purposes of  this re- 
view, however, studies are defined as experimental only if they included a no-treatment 
or other control group as well as random assignment. Studies with nonrandom control 
groups are defined as quasi-experimental herein. 

OVERVIEW OF RESEARCH 

A search was conducted in February 1995 on the following computer databases: BIDS, 
MEDLINE, and PSYCLIT. Only papers that were published in full in peer review jour- 
nals or conference proceedings were accepted. Results from abstracts only were re- 
jected on the basis that they did not provide sufficient information regarding their ex- 
perimental procedures. It is important to recognize that such a decision might have 
led to a publication bias. Unpublished studies may, therefore, yield smaller or non- 
significant effects. However, this problem cannot be avoided if only studies with sufficient 
detail are to be included. 

It was the considered opinion of  the author not to include effect sizes in either tables 
or discussion. From a theoretical perspective, many of  these studies employed multi- 
group designs with several exercise and several control conditions. Therefore, it would 
be difficult to know which are the relevant comparisons to calculate without produc- 
ing a prodigious amount of  data. Such a relatively brief paper can allow the reader 
to glean no more than a gist of  a field of  research of  this size. 

Table I summarizes findings from pre-experimental studies on the effects of  single 
bouts of exercise on mood in adult samples [9, 11-48]. Table II concerns quasi-experimental 
research [49-66], and Table III examines true experiments only [67-89]. For the quasi- 
experimental and experimental studies, subject numbers are listed for all exercise as 
well as control groups. In a number of  articles, the gender or status (student versus 
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adult) of  subjects was not reported. Otherwise, gender, status and any other distin- 
guishing characteristics of  subjects are included. Regarding outcomes, where the psy- 
chological instrument included two or more subscales (or more than one instrument 
was used), a fraction is given denoting the proportion of  subscales that evinced sig- 
nificant change. Unless otherwise indicated, change in mood for the exercise group 
is significantly greater than for the control group(s) at the 0.05 level. Where significant 
changes occur in more than one group, these are reported individually. 

It should be immediately apparent that a substantial number of  these studies used 
student samples, and students tend to differ from the general population in terms of  
both fitness and cognitive factors, thereby limiting the generalizability of  the results. 
A further limitation is that the quasi- and pre-experimental designs have been favoured 
by the greater proportion of  researchers. Many of the control conditions have also 
been of  dubious relevance. It is difficult to see how a comparison of  exercise with, 
for example, lecture class or lunch eating groups can provide a stringent test of whether 
exercise has acute psychological benefits per se. That many studies used small sample 
sizes also leads to some question over the reliability of  their results. One of  the most 
troublesome problems relates to the demand characteristics of  exercise testing. It is 
universally agreed that a double-blind trial provides the best test of the effects of  any 
treatment, such as a drug, on psychological states. In exercise situations, it would be 
reasonable to employ persons who are blind to the hypotheses under test to provide 
the treatments. It is virtually impossible, however, to give self-report mood question- 
naires to subjects who are unaware of  the purported effects of  exercise. 

Table IV presents a summary of results from the reviewed studies, comparing out- 
come by design. Positive outcomes are defined as those that produced enhanced mood 
for at least some of  the exercise conditions, with no detrimental effects for any sub- 
jects; the converse is true for those defined as negative outcomes. Notwithstanding 
the aforementioned methodological problems, the research literature does generally 
support the widespread belief that there are acute effects of  exercise on mood. Over 
85°70 of  these studies found at least some degree of  improved mood, that is, the results 
were either positive or mixed, on a wide variety of measures following exercise, despite 
a diversity of exercise modes, durations and intensities. Exercise is also more effective 
than no-treatment for the reduction of  elevated anxiety induced by laboratory-based 
procedures [71, 76]. Exercise may therefore be a useful short-term strategy for alleviat- 
ing psychological distress. In general, the mood effects of exercise occur irrespective 
of  either gender or age. Reports of enhanced mood were found for both men and women; 
young students and middle-aged adults as well as older and elderly subjects benefitted 
as well. Neither does physical disability preclude the experience of  mood enhancement 
following exercise [70]. One group that may experience mood disturbances following 
exercise deserves mention: in pregnant women, exercise becomes increasingly less toler- 
able as pregnancy advances [46]. Several of the studies reporting worsened mood states 
(negative or mixed results) employed either competitive or training intensities of  exer- 
cise [15, 52] or unusual conditions such as cognitive tasks or a heated environment 
during exercise [18, 39]. 

Reduction of  negative mood states seems to accompany most forms of  aerobic exer- 
cise as well as anaerobic exercise such as weight lifting and yoga. However, few studies 
have evaluated the two modalities under carefully controlled conditions. The only study 
to randomly assign subjects to cycle ergometry or weight training conditions found 
a reduction in state anxiety only for the cycling group [38]. 
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Results by Study 
Total Number 

of Studies Positive Negative Mixed No change 

Pre-experimental 40 29 3 6 2 
Quasi-experimental 18 15 l 2 0 
Experimental 23 17 0 0 6 

The research has not systematically investigated the impact of different exercise du- 
rations. One of  the few studies to do so that included a random assignment protocol 
found no effects at all after 10, 25 or 40 minutes of  exercise [78]. Less strictly con- 
trolled studies by Thayer and associates, however, have indicated that brisk walks of  
only 10 minutes in duration are sufficient to enhance energy and reduce tension [43, 
44, 63]; exercise durations in excess of  an hour can also produce mood benefits [24]. 
Due to the lack of  evidence from adequately controlled research, however, it is cur- 
rently premature to stipulate an optimal or even minimal duration for the accrual of  
psychological benefits from exercise. 

The literature is also unresolved as to the impact of intensity on mood states. Step- 
toe and associates found that low intensity exercise (25W) produced modest improve- 
ments in mood as measured by the Profile of Mood States (POMS), while high inten- 
sity exercise (100W) actually increased negative mood states [9, 42]. Other work has 
observed that only moderate and high intensity exercise (60000 and 80000VO2max) re- 
duced anxiety, with no effect at 40000VO2ma~ [16]. Similarly, Felts and Vaccaro observed 
a significant decrease in state anxiety only after cycling at an intensity of  60°70 of  heart 
rate reserve (HRR), but not following 30000HRR or a period of  quiet rest [74]. Yet 
other researchers have not found any effect of  intensity on mood states [17, 36, 89]. 
Despite the use of  properly controlled designs in all of  these studies, there can be no 
resolution as to the effects of  intensity. The problem may lie in the various definitions 
of  intensity that have been used, including power wattages, and percentages of  maxi- 
mal heart rate (MHR), heart rate reserve, or maximal aerobic capacity (VO,ma~). Ex- 
ercise physiologists acknowledge that the correspondence between, for example, 
70000MHR and 70000VO2max may be poor [90]. The lack of consistency in quantifica- 
tion of  intensity prevents any real comparison of results between studies. From the 
disparate studies, however, one might tentatively suggest that neither very high nor 
very low intensities of  exercise seem optimal for the accrual of  psychological benefits. 
It is also interesting to note that when Zervas et al. [66] compared low, moderate and 
high exercise intensities with a group that were allowed to exercise at an intensity of  
their own choosing, the greatest number of  improvements across POMS subscales oc- 
curred in the self-selecting group. This result is reminiscent of  flow theory, which states 
that " f l ow" -  a pleasurable state of consciousness-  can only be achieved when an in- 
dividuars competencies are realistically matched against the challenges of the task at 
hand [91, 92]. When demand is perceived to exceed ability, anxiety and frustration 
are likely outcomes; on the other hand, boredom may result when the task is not 
demanding enough. One might speculate that a similar state of  affairs is necessary 
for optimal exercise-induced mood benefits [92]. While some subjects may find the 
physical discomfort of  high intensity exercise distressing, other subjects may enjoy the 
feeling of tiredness from a 'good workout'. In support of  this notion, several studies 
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observed greater mood effects only for fitter or more active subjects [55, 69], and one 
study found greater mood enhancement for subjects who categorized themselves as 
active [32]. It is plausible that individuals who are more accustomed to the sensations 
of exercise will be more readily able to exercise comfortably at higher intensities. How- 
ever, the greater proportion have failed to find differences between more or less fit or 
active volunteers [23, 42, 74, 87, 89]. 

Only a minority of studies have assessed mood at multiple time points after exer- 
cise. Exercise-enhanced mood generally persists for 3 to 4 hours post-exercise [55, 84], 
although certain effects may persist for as long as 24 hours after a single bout of  exer- 
cise. Maroulakis and Zervas [60] administered the Profile of  Mood States to a group 
of  exercising females 10 minutes before, immediately after, and 24 hours after a single 
aerobics class; a convenient group of  nonexercising women acted as a control. Im- 
mediately post-exercise, the exercise group reported highly significant improvements 
on all six subscales of  the POMS (p values were less than 0.001). The control group 
reported basically unaltered mood states. One day later, the aerobics group exhibited 
scores for anger and total mood disturbance that were still significantly lower than 
at pre-exercise. However, it is important to recall that this was a quasi-experimental 
study; the effects on mood over time may not be so readily apparent when persons 
not predisposed in such a way to exercise are examined. 

There has been a dearth of  studies on the effects of  acute exercise in clinical samples. 
This is perhaps surprising, given the efficacy of  exercise for mood enhancement in non- 
clinical subjects. It is also unfortunate that the few clinical studies have tended to be 
quasi- or pre-experimental in nature. Nonetheless, these preliminary findings are, in 
the main, encouraging. For example, both hypertensive and normotensive subjects ex- 
perience exercise mood effects [83]. There has been some debate as to the suitability 
of  exercise for patients with anxiety disorders. Cameron and Hudson ascertained that 
31°70 of  patients with diagnosed panic disorder retrospectively reported experiencing 
increased anxiety during exercise [13]. Another study observed that students scoring 
high on state anxiety prior to exercise became less anxious, whereas those scoring be- 
low the mean actually became more anxious [47]. An experimental trial is needed to 
elucidate the impact of  exercise on anxious subjects. Anecdotal experience has led cer- 
tain researchers to suggest that patients with bulimia nervosa may be using exercise 
as another means of  weight control, along with vomiting and the use of  laxatives [94]. 
On the other hand, bulimics might be using exercise as a strategy for reducing the dis- 
tress associated with their disorder [95]. The acute exercise study by Glazer and O'Con- 
nor found that bulimics experienced greater improvements in POMS mood states than 
did a group of  nonbulimic controls [77]. Exercise may therefore be a useful adjunct 
in the treatment of  bulimia nervosa. 

METHODOLOGICAL CONSIDERATIONS 

In addition to the problems that have already been d i scussed-poor  experimental 
design and an over-reliance on student samples- there  are several more concerns that 
require comment. 

A number of the investigations that failed to find acute mood benefits did not con- 
sider mood as their primary outcome variable. Many of  these were directed at the ex- 
amination of the psychophysiological response to cognitive stressors following exer- 
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cise [78, 79, 85, 86]. In the typical psychophysiological stressor paradigm, subjects 
are asked to complete a mood questionnaire following exercise, but prior to a stressor 
such as a Stroop or public-speaking task. In the real world, exercisers are unlikely to 
have to contend with a stressful task immediately after their usual exercise routines. 
Therefore, the 'ecologically invalid' nature of the testing situation is unlikely to en- 
gender psychological changes that are representative of the norm. It is encouraging, 
however, that researchers are beginning to study exercise-induced mood changes in 
more naturalistic settings. For example, subjects are increasingly being studied in en- 
vironments outside of the exercise laboratory [43, 44, 82]. Considering only the true 
experiments, it is notable that the studies employing stressor paradigms account for 
4 of the 6 results that exhibited no change post-exercise. In other words, 17 of 19 eco- 
logically valid, experimental studies supported some degree of affective change fol- 
lowing exercise. 

A further concern relates to the instruments used to tap mood. The Profile of Mood 
States and the state anxiety scale of the State-Trait Anxiety Inventory have been adopted 
in the majority of studies. The original POMS comprises 6 subscales: tension, confu- 
sion, anger, depression, vigour and fatigue [96]. State anxiety is defined as an undesirable 
mood state [97]. Thus, the POMS is heavily skewed towards the assessment of nega- 
tive mood states, with only one positive as opposed to five negative subscales; the STAI 
measures negative mood only. In contrast, recent conceptualizations of mood place 
equal emphasis on both the positive and negative dimensions of affect [98, 99]. Stated 
otherwise, psychological well-being is characterized by more than simply the absence 
of distress. In practical terms, the POMS and STAI may be prone to floor effects in 
normal populations. More theoretically, these arguments imply that the POMS and 
STAI do not adequately sample the full range of affective experience. Due to such con- 
cerns, researchers have begun to develop inventories specifically designed to measure 
the affective changes that may occur during exercise [12, 25]. 

MECHANISMS 

Both physiological and psychological explanations have been suggested to account 
for the mood enhancing effects of exercise. Of the biological theories, the most atten- 
tion has been given to the action of endorphins within the central nervous system [100, 
101]. Numerous studies have shown that plasma levels of endorphins are elevated fol- 
lowing exercise [20, 24, 27, 102], but attempts to correlate endorphin levels with changes 
in mood by these researchers have generally failed. In addition, administration of the 
endorphin antagonist naloxone does not completely reverse the mood-enhancing effects 
of exercise [22]. While the endorphin hypothesis has an intuitive appeal, the evidence 
does not support it. On the other hand, Thoren et al. [101] warn that methodological 
problems may account for the lack of significant results. For instance, plasma endor- 
phin levels may not correlate well with concentrations in the central nervous system 
(CNS). Unfortunately, assessment of endorphin levels in the human CNS is a highly 
invasive procedure and would in itself cause affective and biological changes. 

The thermogenic hypothesis of exercise proposed that an elevation of body temper- 
ature is responsible for subjectively increased mood following exercise [83, 103]. Two 
studies have directly tested the hypothesis. The first, by Reeves et al. [39] measured 
body temperature in exercising subjects wearing either insulating or noninsulating cloth- 
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ing (the experimental and control groups, respectively). Subjects in the control group 
experienced no change in either core body temperature or anxiety. Body temperature 
in the experimental group rose significantly, which was accompanied by a significant 
increase in anxiety. Similarly, Petruzzello et al. [34] compared subjects running on a 
treadmill in Warmer, Cooler, and Normal temperature conditions, finding that increases 
in temperature were highly correlated with increases in anxiety; the anxiolytic effects 
of exercise became apparent only when body temperature cooled. While these certainly 
seem to refute the thermogenic hypothesis, Petruzzello et al. caution that post-exercise 
anxiety reduction could possibly be linked to brain, rather than core body, tempera- 
ture. If so, it may not be feasible to test the thermogenic hypothesis. 

The distraction hypothesis maintains that it is not a specific action of exercise as 
such that enhances mood, but rather the respite or 'time out' that it provides from 
worrisome thoughts and daily stressors [67, 83]. Bahrke and Morgan [67] randomly 
assigned 75 adult men to exercise, meditation, and no-treatment control conditions. 
The exercise group walked at 70% MHR, the meditation group practised Benson's relax- 
ation procedure, and the control group rested quietly in a reclining chair. After 20 
minutes of each treatment, all three groups evinced significant and equal reductions 
in state anxiety. A number of experimental studies have also supported the distraction 
hypothesis in that exercise was no more effective than an equivalent period of quiet 
rest or relaxation in reducing anxiety and tension [68, 70, 74, 77]. Goode and Roth 
[19] examined the pattern of cognitions characteristic of runners' thoughts during ex- 
ercise, finding small but significant correlations between a tendency to engage in nonas- 
sociative thoughts, for example, about the external surroundings, and enhanced vigour 
post-exercise. This certainly indicates that cognitive factors are important during exer- 
cise. A study by Fillingim et al. [18], however, provides evidence that distraction alone 
is insufficient for mood benefits from exercise. Subjects were randomly assigned to 
exercise under one of three distraction conditions. One group performed a highly 
demanding cognitive task, while another performed a less demanding task. A third 
group exercised without additional intervention as a control. While both the low de- 
mand and control groups experienced reduced POMS tension, the high demand group 
reported increased tension, contrary to the distraction hypothesis. The earlier discus- 
sion regarding the assessment of both positive and negative aspects of mood may also 
clarify the distraction hypothesis. Using the Activation-Deactivation Adjective Check- 
list, Saklofske et al. [88] compared the effects of walking and relaxation. Both treat- 
ments resulted in reduced perceptions of tension, but the walking group also expressed 
an increase in subjective energy. Thus, although exercise may be only equivalent to 
relaxation for the reduction of negative mood states, it may be superior for the en- 
hancement of positive mood. 

The mastery hypothesis states that the completion of an important and effortful 
task brings about a sense of mastery or achievement, thereby improving mood [104]. 
This bears a striking similarity to Bandura's theory of self-efficacy [105]. Bozoian et 
al. [12] demonstrated that more efficacious females, that is, those who perceived them- 
selves as being more capable of exercising for a specified duration, experienced a greater 
sense of revitalization post-exercise than did the less efficacious subjects. However, 
researchers have yet to examine whether subjects experience an immediate increase 
in self-efficacy itself. 
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It has been suggested that subjects report elevated mood following exercise only 
because they have been influenced by expectancies or demand characteristics of the 
experimental situation. Certainly, it would be impossible to discount this theory in 
the majority of this field of research. However, Steptoe and associates conducted two 
studies in which a cover story was used to conceal the true aim of the experiments 
[9, 42]. Debriefing verified that subjects had been completely deceived by the cover 
story, but in both cases, significant mood benefits were still observed. 

RECOMMENDATIONS FOR FUTURE RESEARCH 

Study of the acute mood benefits of exercise may aid the development of exercise 
routines designed to improve adherence. It is thus surprising that no attempts have 
been made to establish a relationship between the acute mood benefits of exercise and 
subsequent exercise adherence. Research in this direction is strongly advocated. 

Replication of several key findings is also necessary. Only one study to date has found 
elevated mood for more than several hours after exercise [60]. Direct comparisons of 
aerobic and anaerobic modalities under experimental conditions would also be advan- 
tageous; the inclusion of instruments other than the STAI in such a test would also 
be of benefit. Clinically, the impact of exercise on anxiety levels in patients with diag- 
nosed anxiety disorders merits further investigation. The only studies to be conducted 
in this population have been either retrospective in nature or used subjects without 
diagnosed disorders [13, 47]. 

As already mentioned, there may be no duration and intensity of exercise that is 
optimal for all exercisers-they may interact to produce acute mood benefits. There 
may be other important factors such as the fitness level of the exerciser, as well as his 
or her body mass index. For example, more overweight subjects perspire more heavily 
during exercise, which may cause greater discomfort for them than for their leaner 
counterparts. Dispositional factors are known to influence the extent to which individ- 
uals experience positive and negative moods [106, 107]. However, the role of personal- 
ity traits in the determination of acute responses to exercise have been neglected. Clearly, 
future research should examine these factors in relation to the preferences of individuals. 

A related topic of interest is the determination of a critical threshold for the accrual 
of psychological benefits. This is an important consideration for the prescription of 
exercise in populations who may be restricted with regard to the intensity or duration 
at which they are able to exercise. For instance, cardiopulmonary rehabilitation pa- 
tients and the elderly may initially be unable to engage in more than short bursts of 
low intensity exercise. It is currently unknown whether such exercise would lead to 
appreciable mood effects. Meta-analytic results have not indicated a minimum dura- 
tion or intensity for the anxiolytic effects of exercise to occur [108]. 

The mechanisms through which exercise influences psychological states need clarifica- 
tion. While the evidence reviewed suggests that exercise may be as effective as relaxa- 
tion or quiet rest for the alleviation of negative mood states, further research using 
controlled experimental protocols is needed to determine whether exercise is more effec- 
tive for the promotion of positive moods. Regarding the mastery hypothesis, it would 
be of interest to see whether post-exercise enhancement of self-efficacy correlates with 
the degree of affective change. 
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CONCLUSIONS 

Overa l l ,  the  f indings  m u s t  be  t e m p e r e d  by an  awareness  o f  t he  m e t h o d o l o g i c a l  l imi-  

t a t i ons  i nhe ren t  in the  acu te  exercise  l i terature.  Never the less ,  the re  is s t rong  s u p p o r t  

for  the  exis tence  o f  acu te  m o o d  benef i t s  de r ived  f r o m  a s ingle  b o u t  o f  exercise. Th i s  

suggests  t ha t  exercise  m a y  be  a v a l u a b l e  s h o r t - t e r m  s t ra tegy  for  t he  se l f - r egu la t ion  o f  

m o o d  in b o t h  d is t ressed a n d  n o r m a l  subjects .  

L i t t l e  is k n o w n  a b o u t  the  specif ic  fac tors  t ha t  m a y  c o n t r i b u t e  to  these  m o o d  effects. 

Pa rame te r s  such  as du ra t ion ,  in tens i ty  a n d  m o d e  o f  exercise have  n o t  been  inves t iga ted  

sys temat ica l ly .  W i t h  regard  to  the  m e c h a n i s m s  p r o p o s e d  to  m e d i a t e  these  effects, t he  

role  o f  endo rph ins ,  d i s t r ac t ion  and  self-efficacy c a n n o t  be  d i scoun ted .  In  all  l ike l ihood ,  

b o t h  phys io log ica l  a n d  p sycho log i ca l  fac tors  are  impl i ca t ed .  

Acknowledgements-This manuscript was prepared while the author was funded by a Medical Research 
Council of Great Britain Studentship. The support of Russell Athletic is also gratefully acknowledged. 

REFERENCES 

1. BOUCHARD C, SHEPHARD R J, STEPHENS T (Eds). PhysicalActivity, Fitness, andHealth. Cham- 
paign, IL: Human Kinetics, 1994. 

2. MARTINSEN EW. Physical activity and depression: clinical experience. Acta Psychiatr Scand 1994; 
Suppi 377: 23-27. 

3. WEYERER S, KUPFER B. Physical exercise and psychological health. SportsMed 1994; 17: 108-116. 
4. ALLIED DUNBAR. Allied Dunbar National Fitness Survey. London: Sports Council, 1992. 
5. STEPHENS T, JACOBS DR, WHITE CC. The descriptive epidemiology of physical activity and ex- 

ercise. Phys Health Reps 1985; 100: 147-158. 
6. FITNESS CANADA. Canada Fitness Survey- Highlights. Ottawa, Ontario: Government of Canada, 

1986. 
7. NATIONAL HEART FOUNDATION OF AUSTRALIA. Risk Factor Prevalence Study. National 

Heart Foundation of Australia, 1983. 
8. DISHMAN RK. Overview. In Exercise Adherence: Its Impact on Public Health (Edited by Dishman, 

RK). Champaign, IL: Human Kinetics, 1988. 
9. STEPTOE A, BOLTON J. The short-term influence of high and low intensity physical exercise on 

mood. Psychol and Health 1988; 2: 91-106. 
10. CAMPBELL D, STANLEY J. Experimental and Quasi-experimental Designs for Research. Chicago: 

Rand McNally, 1963. 
11. BERGER BG, OWEN DR. Anxiety reduction with swimming: relationships between exercise and state, 

trait, and somatic anxiety. Int J Sport Psychol 1987; 18: 286-302. 
12. BOZOIAN S, REJESKI W J, McAULEY E. Self-efficacy influences feeling states associated with acute 

exercise. J Sport Exerc Psychol 1994; 16: 326-333. 
13. CAMERON OG, HUDSON CJ. Influence of exercise on anxiety level in patients with anxiety dis- 

orders. Psychosomatics 1986; 27: 720-723. 
14. CHOI PYL, VAN HORN JD, PICKER DE, ROBERTS HI. Mood changes in women after an aero- 

bics class: a preliminary study. Health Care Women lnt 1993; 14: 167-177. 
15. DOUCHAMPS-RIBOUX F, HEINZ, J-K, DOUCHAMPS J. Arousal as a tridimensional variable: 

an exploratory study of behavioural changes in rowers following a marathon race. Int JSport Psychol 
1989; 20: 31-41. 

16. FARRELL PA, GUSTAFSON AB, MORGAN WP, PERT CB. Enkephalins, catecholamines and 
psychological mood alterations: effects of prolonged exercise. Med Sci Sports Exerc 1987; 19:347-353. 

17. FELTS WM. Relationship between ratings of perceived exertion and exercise-induced decrease in state 
anxiety. Percept Motor Skills 1989; 69: 368-370. 

18. FILLING1M RB, ROTH DL, HALEY WE. The effects of distraction on the perception of exercise- 
induced symptoms. J Psychosom Res 1989; 33: 241-248. 

19. GOODE KT, ROTH DL. Factor analysis of cognitions during running: association with mood change. 
J Sport Exerc Psychol 1993; 15: 375-389. 

20. GROSSMAN A, BOULOUX P, PRICE P, DRURY PL, LAM KS, TURNER T, THOMAS J, BESSER 
GM, SUTTON J. The role of opioid peptides in the hormonal responses to acute exercise in man. 
Clin Sci 1984; 67: 483-491. 

egueg
Texte surligné 



Review 139 

21. HATFIELD BD, GOLDFARB AH, SFORZO GA, FLYNN MG. Serum beta-endorphin and affective 
responses to graded exercise in young and elderly men. J Gerontol 1987; 42: 429-431. 

22. JANAL MN, CLARK EWD, COLT WC, GLUSMAN M. Pain sensitivity, mood and plasma endo- 
crine levels in man following long-distance running: effects of naloxone. Pain 1984; 19: 13-25. 

23. KRAEMER RR, DZEWALTOWSKI DA, BLAIR MS, RINEHARDT KF, CASTRACANE VD. Mood 
alteration from treadmill running and its relationship to beta-endorphin, corticotropin, and growth 
hormone. J Sports Med Phys Fitness 1990; 30: 241-246. 

24. MARKOFF RA, RYAN P, YOUNG T. Endorphins and mood changes in long-distance running. Med 
Sci Sports Exerc 1982; 14: 11-15. 

25. McAULEY E, COURNEYA KS. The Subjective Exercise Experiences Scale (SEES): Development 
and preliminary validation. J Sport Exerc Psychol 1994; 16: 163-177. 

26. McINTYRE CW, WATSON D, CUNNINGHAM AC. The effects of social interaction, exercise, and 
test stress on positive and negative affect. Bull Psychonom Soc 1990; 28: 141-143. 

27. McMURRAY RG, BERRY M J, HARDY C J, SHEPS DS. Physiologic and psychologic responses 
to a low dose of naloxone administered during prolonged running. Ann Sports Med 1988; 4: 21-25. 

28. McMURRAY RG, BERRY MJ, VANN RT, HARDY C J, SHEPS DS. The effect of running in an 
outdoor environment on plasma beta endorphins. Ann Sports Med 1988; 3: 230-233. 

29. NOWLIS DP, GREENBERG N. Empirical description of effects of exercise on mood. Percept Motor 
Skills 1979; 49: 1001-1002. 

30. O'CONNOR P J, CARDA RD, GRAF BK. Anxiety and intense running exercise in the presence and 
absence of interpersonal competition. Int J Sports Med 1991; 12: 423-426. 

31. O'CONNOR P J, DAVIS JC. Psychobiologic responses to exercise at different times of day. Med Sci 
Sports Exerc 1992; 24: 714-719. 

32. PARFITT G, MARKLAND D, HOLMES C. Responses to physical exertion in active and inactive 
males and females. J Sport Exerc Psychol 1994; 16: 178-186. 

33. PETRUZZELLO S J, LANDERS DM. State anxiety reduction and exercise: does hemispheric activa- 
tion reflect such changes2 Med Sci Sports Exerc 1994; 26: 1028-1035. 

34. PETRUZZELLO S J, LANDERS DM, SALAZAR W. Exercise and anxiety reduction: examination 
of temperature as an explanation for affective change. J Sport Exerc Psychol 1993; 15: 63-76. 

35. PIERCE EF, PATE DW. Mood alterations in older adults following acute exercise. Percept Motor 
Skills 1994; 79: 191-194. 

36. PRONK NP, CROUSE SF, ROHACK JJ. Maximal exercise and acute mood response in women. 
Physiol Behav 1995; 57: 1-4. 

37. PRONK NP, JAWAD AF, CROUSE SF, ROHACK JJ. Acute effects of walking on mood profiles 
in women: preliminary findings in postmenopausal women. Med Exerc Nutr Health 1994; 3:148-155. 

38. RAGLIN JS, TURNER PE, EKSTEN F. State anxiety and blood pressure following 30 minutes of 
leg ergometry or weight lifting. Med Sci Sports Exerc 1993; 25: 1044-1048. 

39. REEVES DL, LEVINSON DM, JUSTESEN DR, LUBIN B. Endogenous hyperthemia in normal hu- 
man subjects: Experimental study of endogenous states (II). Int J Psychosom 1985; 32: 18-23. 

40. REJESKI WJ, HARDY CJ, SHAW J. Psychometric confounds of assessing state anxiety in conjunc- 
tion with acute bouts of vigorous exercise. J Sport Exerc Psychol 1991; 13: 65-74. 

41. SLAVEN L, LEE C. Psychological effects of exercise among adult women: the impact of menopausal 
status. Psychol Health 1994; 9: 297-303. 

42. STEPTOE A, COX S. Acute effects of aerobic exercise on mood. Health Psychol 1988; 7: 329-340. 
43. THAYER RE. Problem perception, optimism, and related states as a function of time of day (diurnal 

rhythm) and moderate exercise: two arousal systems in interaction. Motivation and Emotion 1987; 
11: 19-36. 

44. THAYER RE, PETERS DP III, TAKAHASKI P J, BIRKHEAD-FLIGHT AM. Mood and behaviour 
(smoking and sugar snacking) following moderate exercise: A partial test of self-regulation theory. 
Person lndiv Dif f  1993; 14: 97-104. 

45. THOMAS TR, LONDEREE BR, LAWSON DA, ZIOGAS G, COX RH. Physiological and psycho- 
logical responses to eccentric exercise. Canad J Appl Physiol 1994; 19: 91-100. 

46. WILLIAMS A, REILLY T, CAMPBELL I, SUTHERST J. Investigation of changes in responses 
to exercise and in mood during pregnancy. Ergonomics 1988; 31: 1539-1549. 

47. WOOD DT. The relationship between state anxiety and acute physical activity. Am Correct Ther J 
1977; 31: 67-69. 

48. WORMINGTON JA, COCKERILL 1A, NEVILL AM. Mood alterations with running: the effects 
of mileage, gender, age and ability. J Hum Move Stud 1992; 22: 1-12. 

49. BARABASZ M. Effects of aerobic exercise on transient mood state. Percept Motor Skills 1991; 73: 
657-658. 

50. BERGER BG, OWEN DR. Mood alterations with swimming-- swimmers really do "feel better". Psy- 
chosom Med 1983; 45: 425-433. 

51. BERGER BG, OWEN DR. Stress reduction and mood enhancement in four exercise modes: swim- 
ming, body conditioning, hatha yoga, and fencing. Res Q Exerc Sport 1988; 59: 148-159. 



140 Review 

52. BERGER BG, OWEN DR. Preliminary analysis of a causal relationship between swimming and stress 
reduction: intense exercise may negate the effects. Int J Sport Psychol 1992; 23: 70-85. 

53. BERGER BG, OWEN DR. Mood alteration with yoga and swimming: aerobic exercise may not be 
necessary. Percept Motor Skills 1992; 75: 1331-1343. 

54. BERGER BG, OWEN DR, MAN F. A brief review of literature and examination of acute mood benefits 
of exercise in Czechoslovakian and United States swimmers. Int J Sport Psychol 1993; 24: 130-150. 

55. DYER JB II1, CROUCH JG. Effects of running on moods: a time series study. Percept Motor Skills 
1987; 64: 783-789. 

56. DYER JB III, CROUCH JG. Effects of running and other activities on moods. Percept Motor Skills 
1988; 67: 43-50. 

57. EKKEKAKIS P, ZERVAS Y. The effect of a single bout of aerobic exercise on mood: co-examination 
of biological and psychological parameters in a controlled field study. In Proceedings of  the 8th World 
Congress of Sport Psychology (Edited by SERPA S, ALVES J, FERREIRA V, PAULO-BRITO A). 
Lisbon, Portugal, 1993. 

58. GURLEY V, NEIJRINGER A, MASSEE J. Dance and sports compared: effects on psychological 
well-being. J Sports Med 1984; 24: 58-68. 

59. LICHTMAN S, POSER EG. The effects of exercise on mood and cognitive functioning. JPsychosom 
Res 1983; 27: 43-52. 

60. MAROULAKIS E, ZERVAS Y. Effects of aerobic exercise on mood of adult women. Percept Motor 
Skills 1993, 76: 795-801. 

61. McGOWAN RW, PIERCE EF, JORDAN D. Mood alterations with a single bout of physical activity. 
Percept Motor Skills 1991; 72: 1203-1209. 

62. McINMAN AD, BERGER BG. Self-concept and mood changes associated with aerobic dance. Aust 
J Psychol 1993; 45: 134-140. 

63. THAYER RE. Energy, tiredness, and tension effects of a sugar snack versus moderate exercise. J Pers 
Soc Psychol 1987; 52: 119-125. 

64. WEINBERG R, JACKSON A, KOLODNY K. The relationship of massage and exercise to mood en- 
hancement. Sport Psychol 1988; 2:202-211. 

65. WILSON VE, BERGER BG, BIRD El. Effects of running and of an exercise class on anxiety. Percept 
Motor Skills 1981; 53: 472-474. 

66. ZERVAS Y, EKKEKAKIS P, EMMANUEL C, PSYCHOUDAKI M, KAKKOS V. The acute effects 
of increasing levels of aerobic exercise intensity on mood states. In Proceedings of the 8th World Con- 
gress of Sport Psychology (Edited by SERPA S, ALVES J, FERREIRA V, PAULO-BRITO A). Lis- 
bon, Portugal, 1993. 

67. BAHRKE MS, MORGAN WP. Anxiety reduction following exercise and meditation. Cognitive Ther 
Res 1978; 2: 323-333. 

68. BERGER BG, FRIEDMAN E, EATON M. Comparison of jogging, the relaxation response, and group 
interaction for stress reduction. J Sport Exerc Psychol 1988; 10: 431--447. 

69. BOUTCHER SH, LANDERS DM. The effects of vigorous exercise on anxiety, heart rate, and alpha 
activity of runners and nonrunners. Psychophysiol 1988; 25: 696-702. 

70. BROWN DR, MORGAN WP, RAGLIN JS. Effects of exercise and rest on the state anxiety and blood 
pressure of physically challenged college students. J Sports Med Phys Fitness 1993; 33: 300-305. 

71. CROCKER PRE, GROZELLE C. Reducing induced state anxiety: effects of acute aerobic exercise 
and autogenic relaxation. J Sports Med Phys Fitness 1991; 31: 277-282. 

72. EWlNG JH, SCOTT DG, MENDEZ AA, McBRIDE TJ. Effects of aerobic exercise upon affect and 
cognition. Percept Motor Skills 1984; 59: 407-414. 

73. FARRELL PA, GATES WK, MAKSUD MG, MORGAN WP. Increases in plasma [3-endorphin/ 
13-lipotropin immunoreactivity after treadmill running in humans. JApplPhysio11982; 52: 1245-1249. 

74. FELTS WM, VACCARO P. The effect of aerobic exercise on post-exercise state anxiety and psy- 
chophysiological arousal as a function of fitness level. Clin Kinesiol 1988; 42: 89-96. 

75. FLORY JD, HOLMES DS. Effects of an acute bout of aerobic exercise on cardiovascular and subjec- 
tive responses during subsequent cognitive work. J Psychosom Res 1991; 35: 225-230. 

76. GIRODO M, PELLEGRINI W. Exercise-produced arousal, film-induced arousal and attribution of 
internal state. Percept Motor Skills 1976; 42: 931-935. 

77. GLAZER AR, O'CONNOR, PJ. Mood improvements following exercise and quiet rest in bulimic 
women. Scand J Med Sci Sports 1992; 3: 73-79. 

78. HOBSON ML, REJESKI WJ. Does the dose of acute exercise mediate psychophysiological responses 
to mental stress? J Sport Exerc Psychol 1993; 15: 77-87. 

79. McGOWAN CR, ROBERTSON R J, EPSTEIN LH. The effects of bicycle ergometer exercise at vary- 
ing intensities on the heart rate, EMG and mood state responses to a mental arithmetic stressor. Res 
Q Exerc Sport 1985; 56: 131-137. 

80. MOLLOY DW, BEERCHOTEN DA, BORRIE M J, CRILLY RG, CAPE RDT. Acute effects of ex- 
ercise on neuropsychological function in elderly subjects. J Am Geriatr Soc 1988; 36: 29-33. 



Review 141 

81. O'CONNOR P J, BRYANT CX, VELTRI JP, GEBHARDT SM. State anxiety and ambulatory blood 
pressure following resistance exercise in females. Mecl Sci Sports Exerc 1993; 25: 516-521. 

82. O'CONNOR P J, PETRUZZELLO SJ. Spontaneous eyeblinks and state anxiety following exercise. 
Int J Neurosci 1992; 62: 57-63. 

83. RAGLIN JS, MORGAN WP. Influence of vigorous exercise on mood state. Behav Ther 1985; 8: 179-183. 
84. RAGLIN JS, MORGAN WP. Influence of exercise and quiet rest on state anxiety and blood pressure. 

Med Sci Sports Exerc 1987; 19: 456--463. 
85. REJESKI W J, GREGG E, THOMPSON A, BERRY M. The effects of varying doses of acute aerobic 

exercise on psychophysiological stress responses in highly trained cyclists. J Sport Exerc Psychol 1991; 
13: 188-199. 

86. REJESKI W J, THOMPSON A, BRUBAKER PH, MILLER HS. Acute exercise: buffering psychoso- 
cial stress responses in women. Health Psychol 1992; 11: 355-362. 

87. ROTH DL. Acute emotional and psychophysiological effects of aerobic exercise. Psychophysio11989; 
26: 593-602. 

88. SAKLOFSKE DH, BLOMME GC, KELLY IW. The effects of exercise and relaxation on energetic 
and tense arousal. Person Indiv D~ff 1992; 13: 623-625. 

89. STEPTOE A, KEARSLEY N, WALTERS N. Cardiovascular activity during mental stress following 
vigorous exercise in sportsmen and inactive men. Psychophysiol 1993, 30: 245-252. 

90. GETTMAN LR. Fitness testing. In ACSM Resource Manual for Guidelines for Exercise Testing and 
Prescription, Second Edn (Edited by DURSTINE JL, KING AC, PAINTER PL, ROITMAN JL, 
ZW1REN LD). London: Lea & Febiger, 1993. 

91. CS1KSZENTMIHALY1 M. Beyond Boredom and Anxiety: The Experience of Play in Work and 
Games. San Francisco: Jossey-Bass, 1975. 

92. CSIKSZENTMIHALY1 M. Flow, the Psychology of Optimal Experience. New York: Harper & Row, 
1990. 

93. TUSON KM, SINYOR D, PELLETIER LG. Acute exercise and positive affect: an investigation of 
psychological processes leading to affective change. Int J Sport Psychol (in press). 

94. STRIEGEL-MOORE RH, SILBERSTEIN LR, RODIN J. Toward an understanding of risk factors 
for bulimia. Am Psychol 1985; 41: 246-263. 

95. BLUMENTHAL JA, ROSE S, CHANG JL. Anorexia nervosa and exercise: implications from re- 
cent findings. Sports Med 1985; 2: 237-247. 

96. MeNAIR DM, LORR M, DROPPLEMAN LF. Profile of  Mood States, Manual. San Diego, CA: 
Educational & Industrial Testing Service, 1971. 

97. SPIELBERGER CD, GORSUCH RL, LUSHENE RE. Manual for the State-Trait Anxiety Inven- 
tory (STAO. Palo Alto, CA: Consulting Psychologists Press, 1970. 

98. LARSEN R J, DIENER E. Promises and problems with the circumplex model of emotion. Rev Pers 
Soc Psychol 1992; 13: 25-59. 

99. WATSON D, TELLEGEN A. Toward a consensual structure of mood. Psychol Bull 1985; 98: 219-235. 
100. STEINBERG H, SYKES EA. Introduction to symposium on endorphins and behavioural processes; 

review of literature on endorphins and exercise. Pharmacol Biochem Behav 1985; 23: 857-862. 
101. THOREN P, FLORAS FS, HOFFMAN P, SEALS DR. Endorphins and exercise: physiological mech- 

anisms and clinical implications. Med Sci Sports Exerc 1990; 22: 417-428. 
102. GOLDFARB AH, HATF1ELD BD, SFORZO GA, FLYNN MG. Serum beta-endorphin levels dur- 

ing a graded exercise test to exhaustion. Med Sci Sports Exerc 1987; 19: 78-82. 
103. deVRIES HA. Tranquilizer effect of exercise: a critical review. Phys Sportsmed 1981; 9: 46-55. 
104. SIMONS A, McGOWAN CR, EPSTEIN LH, KUPFER D J, ROBERTSON RJ. Exercise as a treat- 

ment for depression: an update. Clin Psychol Rev 1985; 5: 553-568. 
105. BANDURA A. Human agency in social cognitive theory. Am Psychol 1989; 44: 1175-1184. 
106. LARSEN R J, KETELAAR T. Personality and susceptibility to positive and negative emotional states. 

J Pers Soc Psychol 1991; 61: 132-140. 
107. McFATTER RM. Interactions in predicting mood from extraversion and neuroticism. J Pers Soc 

Psychol 1994; 66: 570-578. 
108. PETRUZZELLO S J, LANDERS DM, HATFIELD BD, KUBITZ KA, SALAZAR W. A meta-analysis 

on the anxiety-reducing effects of acute and chronic exercise: outcomes and mechanisms. Sports Med 
1991; 11: 143-182. 


