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Traditional conceptions of the exercise-affect relationship postulate that mod
erate-intensity exercise leads to positive affective changes in all or most indi
viduals, and it can, therefore, be prescribed for all individuals involved in
exercise programs. This study investigated whether this assumption is true,
not only at the level of group averages but also at the level of individuals.
Affect was assessed before, during, and after a session of moderate-intensity
cycle ergometry using a dimensional conceptualization of affect. Examina
tion of individual responses revealed a diversity of patterns that was masked
by aggregate-based analyses. Mean ratings of affective valence were shown
to remain stable during exercise, but in actuality almost half of the individuals
experienced progressive improvement, whereas the other half experienced
progressive deterioration. The diversity of individual affective responses must
be taken into account in formulating conceptual models of the exercise-affect
relationship and deriving public health physical activity recommendations.
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In 1889, in a book entitled Natural Inheritance, famed English anthropolo
gist, geneticist, statistician, psychologist, and psychometrician Sir Francis Galton
(1889) wrote,

It is difficult to understand why statisticians commonly limit their inquiries
to Averages, and do not revel in more comprehensive views. Their souls
seem as dull to the charm of variety as that of the native of one of our flat
English counties, whose retrospect of Switzerland was that, if its mountains
could be thrown into its lakes, two nuisances would be got rid of at once. (p. 62)

In almost 3 decades of descriptive research on the affective responses asso
ciated with acute exercise, the "charm of variety" has yet to be appreciated. Re
searchers have been generally content with the now extensively documented finding
that, on average, acute exercise is associated with significant improvements in a
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wide range of affective states (Ekkekakis & Petruzzello, 1999; Gauvin & Spence,
1996; Scully, Kremer, Meade, Graham, & Dudgeon, 1998; Tuson & Sinyor, 1993;
Yeung, 1996). Thus, investigations continue to have an exclusively nomothetic
scope. The issue of interindividual variation in affective responses has rarely been
given substantive consideration.

Some sporadic calls for increased research attention to individual differences
have yet to materialize into a systematic reconsideration of the traditional con
cepts and methods. For example, Gauvin and Brawley (1993) noted the "very large
variability" found in self-ratings of mood and called for "some way to account for
large individual differences in mood, which may contribute to abnormal distribu
tions in the typically small samples" (p. 150). Yeung (1996) also noticed that "the
role of personality traits in the determination of acute responses to exercise [has]
been neglected" and suggested that future research should "examine these factors
in relation to the preferences of individuals" (p. 137). Similarly, Morgan (1997)
argued that "future research should take both the individual's psychological and
physiological profiles into account" (p. 11). As noted above, these exhortations
have yet to inspire a conceptual and methodological shift.

Arguably, the task is not an easy one. Preliminary attempts to develop indi
vidual profiles that could predict affective changes associated with either acute
(Pistacchio, Weinberg, & Jackson, 1989) or chronic (Simons & Birkimer, 1988)
exercise have met with very limited success. The only consistent finding was that
the participants who were more likely to experience positive affective changes
were those who reported being in a less positive or in a negative affective state at
baseline (also see Gauvin, Rejeski, & Norris, 1996; Gauvin, Rejeski, Norris, &
Lutes, 1997; Raglin & Wilson, 1996; Rejeski, Gauvin, Hobson, & Norris, 1995).
An examination of the possible role of participant characteristics across studies
also failed to reveal any noticeable consistencies (Tuson & Sinyor, 1993). Clearly,
these early failures to account for interinmvidual variation in affective responses
to exercise do not provide a sufficient basis for making any definitive statements
on the topic. They do, however, offer a glimpse of the complexity of the issue from
a conceptual and a data-analytic standpoint.

Individual Variation
in the Context of Dose-Response Investigations

The advent of new physical activity recommendations (National Institutes
of Health Consensus Development Panel on Physical Activity and Cardiovascular
Health, 1996; Pate et aI., 1995; United States Department of Health and Human
Services, 1996) and the emergence of dose-response models theorized to reflect
the relationship between physical activity and biological health (Blair, Wells, Weath
ers, & Paffenbarger, 1994; Haskell, 1994a, 1994b) have sparked renewed interest
in the relationship between different "doses" of exercise (i.e., intensity, duration)
and affective responses (Ekkekakis & Petruzzello, 1999; Rejeski, 1994). Responding
to this trend, Rejeski emphasized that "it is critical to remember that people re
spond [to exercise] as 'active' rather than 'passive' agents" (p. 1040). In a similar
vein, Morgan (1997) and Berger and associates (Berger, 1994; Berger & McInman,
1993) proposed that individual preferences for exercise of different intensities might
be an important mediator in the dose-response relationship.
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In spite of these critical caveats, however, the currently pervasive assump
tions about dose-response reflect a unitary and nomothetic conception of the
exercise-affect relationship (see Ekkekalds & Petruzzello, 1999, for a review).
More specifically, the common theme underlying traditional assumptions is that
"too little" exercise is unlikely to have a significant impact on affect (e.g., Dishman,
1986; International Society of Sport Psychology, 1992; Morgan, 1979, 1982, 1984;
Morgan, Horstman, Cymerman, & Stokes, 1980; Raglin & Morgan, 1985), whereas
"too much" exercise is likely to be aversive (Berger & Owen, 1988, 1992; Kirkcaldy
& Shephard, 1990; Morgan, 1979; Morgan et aI., 1980; Ojanen, 1994). Conse
quently, the generally held assumption is that "moderate" exercise is likely to lead
to positive affective changes in all or most individuals (e.g., Berger, 1994; Kirkcaldy
& Shephard; Ojanen), an obvious legacy of the intuitively appealing, yet highly
disputed (Apter, 1976; Svebak, 1991; Zuckerman, 1991), notion of an "optimal"
level of stimulation (Hebb, 1955). For instance, Berger and Owen (1998) asserted
that "moderate-intensity exercise consistently has been associated with mood ben
efits" (p. 612). Motivated by a similar rationale, Morgan (1997) argued that "it
may be possible to defend a single exercise prescription for all individuals (e.g.,
70% VOzmax [maximal aerobic capacity])" (p. 11).

Although these deep-rooted beliefs evidently continue to permeate both theory
and practice in the exercise sciences, the role of individual variation in the context
of dose-response investigations in affective psychology is gaining acceptance.
According to Davidson and Irwin (1999), "one of the most striking features of
emotion is the profound variability among individuals in the quality and intensity
of response to the identical stimulus" (p. 16). Furthermore, Davidson (1998) ar
gued that

there are likely individual differences in the threshold for eliciting compo
nents of a particular emotion, given a stimulus of a certain intensity. Thus,
some individuals are likely to produce facial signs of disgust on presentation
of a particular intensity of noxious stimulus, whereas other individuals may
require a more intense stimulus for the elicitation of the same response at a
comparable intensity. This suggestion implies that dose-response functions
may reliably differ across individuals. (p. 309)

Acknowledging the role of individual differences when studying the effects
of different exercise doses on affect is very important, given the direct connection
between research findings of this kind and the physical activity recommendations
that are being disseminated to the public. It is critical to remember that, unlike
Davidson's example, exercise has the potential for bidirectional effects on affect.
Thus, the issue is not simply which dose of exercise will lead to apositive affective
change as opposed to no change at all in a given individual but also whether a
given dose will lead to a positive or a negative change in that individual. It is not
clear whether this fact is fully appreciated. According to the dose-response as
sumptions reviewed by Ekkekakis and Petruzzello (1999), exercise performed at
low to moderate intensities (below 60% VOzmax according to Raglin & Morgan,
1985, or below 70% VOz according to Dishman, 1986) is believed to constitute
a stimulus of insufficienta;trength to elicit positive affective changes (see also
Kirkcaldy & Shephard, 1990; Ojanen, 1994). Therefore, when Morgan (1997)
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claims that 70% V0
2

can be used as an exercise prescription for all individuals,
the implication is thataihis dose is believed to induce positive affective responses
in most individuals while perhaps leaving a small percentage of individuals unaf
fected. In this framework, the role of individual differences is to merely shift the
hypothetical threshold of affective beneficence slightly higher or lower along the
exercise-intensity continuum. The possibility that an exercise stimulus of this or
lower intensity can also lead to negative affective changes in some individuals is
generally not taken into serious consideration. According to traditional assump
tions, the capacity to induce negative affective changes is limited to highly strenu
ous exercise (Berger & Owen, 1988, 1992; Kirkcaldy & Shephard; Morgan, 1979;
Morgan et al., 1980; Ojanen).

The Nomothesis Versus Idiography Debate
in Historical Context

On a general plane, it is uncontested that the affective changes accompany
ing acute exercise are the products of highly complex interactions. It is widely
acknowledged that, in all likelihood, biological and psychological individual dif
ference variables, the physical and social environment, the objective and perceived
attributes of the exercise stimulus, and several psychological states all interact and
codetermine how an individual will respond to an exercise stimulus. Most research
ers would probably agree with this general thesis. However, there appears to be
significant hesitation in acknowledging the logical corollary that nomothetic mod
els that do not take this complexity into account (i.e., postulate no mediators or a
very limited number of interacting mediators) are bound to provide woefully inad
equate representations of the diversity encountered in actual affective responses to
exercise.

Viewed from a historical perspective, this attitude is not surprising. Nomo
thetic conceptions, often limited to singular stimulus-response causal hypotheses,
have pervaded psychology throughout its history. Psychologists aspire to under
stand individuals but, more often than not, attempt to do so by deriving laws with
an ecumenical scope. Ever since Windelband (1900/1998) used the terms nomo
thetic and idiographic and Allport (1937) adopted them in his writings on person
ality, the (often acrimonious) debate over the most "appropriate" approach has
continued almost uninterrupted.

Nomotheticists have defended their beliefs mainly by raising issues of sci
entific orthodoxy (e.g., Eysenck, 1954; Skaggs, 1945; but see Allport, 1946; Beck,
1953). In this view, the purpose of science is to infer general laws. This entails that
the study of individual cases falls outside the scope of scientific research, a dogma
whose origin can be traced back to the days of medieval scholasticism (hence the
dictum "scientia non est individuorum," cited in Allport, 1961). According to
Nunnally (1967), for instance, "idiography is an anti-science point of view; it dis
courages the search for general laws and instead encourages the description of
particular phenomena (people)" (p. 472). Proponents of idiography, on the other
hand, do not disavow the value of nomothetic methods (Lamiell, 1981, 1986).
Instead they argue, as did Allport (1937), that "it is more helpful to regard the two
methods as overlapping and as contributing to one another" (p. 22). From the
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idiographic viewpoint, nomothetic principles are bound to provide poor accounts
of individual behavior. As Hermans (1988) noted, in nomothetic research, "genera1
type" and "aggregate-type" propositions are often confused. A general-type propo
sition holds true for each member of a given group. An aggregate-type proposition
is true of a given group of people as a group. Because most conventional statistical
methods are based on aggregates, it is impossible to ascertain whether a conclu
sion is true of every individual in a group (Hermans; Lamiell, 1981, 1986). In this
context, idiographic methods might prove instrumental by identifying and dissect
ing individual variation subsumed within those aggregates.

Although psychology has, through the years, taken steps toward recogniz
ing the contributions of both generality and individuality, at least on a conceptual
level, the nomothesis versus idiography debate retains some of its earlier emo
tional charge, as it continues to be viewed by some as a debate over what is legiti
mately "scientific" versus "unscientific" or even "antiscientific" in psychological
research. We believe that framing the issue in these terms is anachronistic and
ultimately infertile. Instead, we are more concerned with the possible practical
implications of the inherent inadequacy of unitary and nomothetic conceptions of
the exercise-affect relationship. These models cannot adequately account for com
plex individual patterns in affective responses to exercise. Nonetheless, they con
tinue to serve as the basis for educating practitioners and for deriving public health
guidelines that ultimately affect individuals.

The Present Study

The main objective of this study was to examine the veracity of the nomo
thetic assumption that a bout of exercise of moderate intensity will lead to positive
affective responses in all or most individuals. This question mainly stems from
Morgan's (1997) proposition that a single exercise prescription for all individuals
might be a defensible practice, as long as exercise intensity is moderate. This propo
sition seems to reflect a generalized belief among researchers and practitioners,
namely that moderate intensity is the "safest bet" for exercise prescription, given
the numerous research findings linking moderate-intensity exercise to positive af
fective changes (Berger & Owen, 1998). The present study investigated whether
this finding holds true when examined not at the level of aggregates but at the level
of individuals.

In several respects, our methodology was intended to control for potential
sources of response heterogeneity. The purpose of these controls was to create an
experimental condition that would theoretically increase the likelihood of a uni
form response across individuals. If response homogeneity failed to emerge under
these favorable conditions, then it would be reasonable to assume that it would
also fail under less favorable, more diverse conditions. First, we recruited a highly
homogeneous sample of young, healthy, and mostly physically active university
students, thus limiting possible variability as a result of varying age, health status,
activity history, and educational level.

Second, we employed a generally familiar exercise mode (stationary cy
cling), thus minimizing variability that could have resulted from a novel or less
familiar task such as treadmill running, swimming, aerobics, or stair climbing.

Third, we used an exercise intensity (i.e., 60% V0
2

) that is well within the
"moderate" range (defined as 50-74% V0

2
by the A~~rican College of Sportsmax
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Medicine, 1995), as opposed to Morgan's (1997) suggestion of using 70% V02max
as an exercise prescription "for all individuals." Exercise at 70% V02max would
probably place some individuals above and some below the anaerobic threshold,
thus potentially introducing variability stemming from the different metabolic re
quirements of the exercise stimulus. In contrast, in our young, healthy, and gener
ally physically active sample, exercise at 60% V02max was more likely to represent
an entirely aerobic stimulus.

Fourth, by selecting a relatively mild and easy-to-complete exercise task,
we aimed to minimize variability arising from cognitive states, such as self-efficacy,
that are known to be engaged in the face of challenging stimuli, including acute
exercise, and to influence affective responses in such conditions. In previous re
search involving exercise intensity of 60% V0

2max
or less (i.e., 45-50% of maxi

mal heart rate reserve, roughly equivalent to 45-50% V02max ' in Treasure &
Newbery, 1998; 70% of age-predicted maximal heart rate, roughly equivalent to
60% V0

2
,in McAuley & Courneya, 1992), self-efficacy was found to be either

unrelated~;marginally related to affective responses (i.e., accounting for only 6%
of the variance in negative affect and at only one of three assessments during
exercise at 55% V02max ; Tate, Petruzzello, & Lox, 1995). According to McAuley
and Courneya, the relationship between self-efficacy and affect is expected to be
stronger when exercise intensity exceeds 70% of maximal heart rate (approxi
mately 60% V0

2ma
).

Finally, we sought to minimize variability that could result from social fac
tors that have been shown to influence affective responses to exercise (Turner,
Rejeski, & Brawley, 1997). Therefore, the study was conducted in solitary condi
tions in the laboratory, the same experimenter (LMVL) collected all the data, and
interactions between the participants and the experimenter were limited to com
munications necessary for the conduct of the experiment. With all these factors
considered, adopting a unitary and nomothetic view of the exercise-affect rela
tionship would lead to the assumption that the potential for interindividual consis
tency in affective responses would be maximized. Therefore, these methodological
features enable a strong test of the hypothesis that affective responses to moderate
intensity exercise do vary among individuals. This is because, as a result of the
methodological features discussed above, this hypothesis is rendered improbable
and falsifiable (on the concept of "degrees of testability," see Popper, 1962, pp.
219-220,256,287).

Our methodological approach was further characterized by two elements
that were shown to be important in Ekkekakis and Petruzzello's (1999) analysis of
the dose-response literature. First, we combined an examination ofaffective changes
from pre- to postexercise with repeated assessments of affective responses during
the exercise bout. By limiting the investigative scope to changes from baseline to
various time points postexercise, previous research has disregarded the dynamic
nature of affective change. It could be argued that, in essence, previous research
has examined the effects of several seconds or several minutes of exercise recov
ery rather than the effects of exercise per se. Instead, in the present study, we
aimed to examine the direct affective impact of the exercise stimulus itself by
including assessments of affect during the exercise bout.

Second, we examined affect from a "dimensional," as opposed to "categori
cal," perspective (see also Ekkekakis, Hall, & Petruzzello, 1999; Ekkekakis, Hall,
Van Landuyt, & Petruzzello, 2000; Ekkekakis &Petruzzello, 1999). Specifically,
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we assessed affective responses within a circumplex framework, as described by
Russell (1978,1980,1989,1997). A dimensional model, like the circump1ex, pro
vides an unrestricted and balanced template for "mapping" responses to exercise
in global affective space. As argued by Gauvin and Brawley (1993), "because the
affective experience that accompanies exercise has not been thoroughly described,"
by virtue of its "wider breadth," a dimensional model is "more likely to capture the
essence of exercise-induced affect than a model that, at the outset, limits the focus
of investigation to specific emotions" (p. 152). Previous research has examined
distinct affective states, focusing primarily on state anxiety. There is no evidence,
however, that state anxiety (or some other distinct affective state) will reflect the
most salient affective change in a given situation. Therefore, assessing distinct
affective states (i.e., using a categorical approach) might misrepresent or altogether
conceal the impact of exercise on the global affective domain.

The basic premise of the circumplex model of affect (Larsen & Diener, 1992;
Russell, 1978, 1980) is that the global affective space can be parsimoniously mod
eled by two orthogonal, bipolar dimensions: affective valence (pleasant-unpleasant)
and activation (low-high). These two dimensions divide the affective domain into
four meaningful quadrants: (a) activated pleasant affect, characterized by energy,
excitement, and enthusiasm; (b) unactivated pleasant affect, characterized by calm
ness and relaxation; (c) activated unpleasant affect, characterized by tension and
distress; and (d) unactivated unpleasant affect, characterized by fatigue, boredom,
or depression (see Figure 1).

270·
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Unpleasant Pleasant

:£
[High TA] [High EA]
[Tension] [Energy]

c:
0

~ 180· O·

~

2 Unactivated Unactivated
Unpleasant Pleasant
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90·

(-) Valence (+)

Figure 1 - The circumplex model of affect and the theorized locations of the scales
of the Activation-Deactivation Adjective Checklist.
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Methods

Participants

Participants were 82 university students (35 men and 47 women, mean age
19.9 ± 1.4 years) who were recruited for the study through announcements made
in their classes. All participants read and signed an informed consent form ap
proved by the university's institutional review board. They were randomly as
signed to an exercise group (n = 63; 27 men, 36 women) or to a control group (n =
19; 8 men, 11 women). The 3-to-l ratio between exercisers and controls was dic
tated by our intention to retain an exercise group of a size sufficient to yield mean
ingful response subpattems. Demographic information for the exercise and control
groups is shown in Table 1. There were no significant differences between the
groups on any of the demographic variables.

Self-Report Measures

Affective responses were assessed with both multiple- and single-item scales.
Although single-item measures are typically less reliable than multi-item mea
sures are, they offer the advantage of being more practical for repeated administra
tions over a short period of time, such as during a bout of exercise. Both sets of
scales were selected to represent a common dimensional space, namely the affect
circumplex, thereby enabling comparisons of the data derived from the different
measures.

For the assessment of affect during exercise, we used the Feeling Scale (FS;
Hardy & Rejeski, 1989) as a measure of valence and the Felt Arousal Scale (FAS)
of the Telic State Measure (Svebak & Muigatroyd, 1985) as a measure of per
ceived activation.

Table 1 Demographic and Physical Activity Characteristics (M ± SD)

Characteristic

Age (years)
Height (em)
Weight (kg)
Estimated V0

2mox
(mi· kg-I. min-I)

Regular exercise participation
(% of sample)

Frequency (days per week)
Intensity"
Duration (min/session)
Months of participation

Exercise group
(n = 63)

19.90 ± 1.52
173.03 ± 10.17
69.79 ± 15.56
43.51 ± 10.62

79
3.29 ± 2.13
4.57 ± 2.80

45.79 ± 34.63
46.11 ± 47.92

Control group
(n =19)

19.84 ± 0.96
173.47 ± 11.41
70.58 ± 18.68
39.65 ± 10.51

74
2.79 ± 2.10
4.95 ± 3.49

50.79 ± 43.44
43.16 ± 41.40

"Based on Borg's (1998) Category Ratio 10 (CR-IO) scale, on which 0.5 = very, very light,
5 = hard, 10 = very, very hard.
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The FS is a single-item, II-point, bipolar scale ranging from -5 to +5, with
anchors at all odd integers and at the zero point (+5 = very good, +3 = good,
+1 = fairly good, 0 = neutral, -1 = fairly bad, -3 = bad, and -5 = very bad). The FS
has been used extensively to assess affective valence during exercise (see Ekkekakis
& Petruzzello, 1999, for a review). Hardy and Rejeski (1989) have provided de
tailed information on the development of the scale. In pilot testing in our labora
tory, the FS has exhibited correlations ranging from .51 to .88 with the Valence
scale of the Self Assessment Manikin (Lang, 1980) and from .41 to .59 with the
Valence scale of the Affect Grid (Russell, Weiss, & Mendelsohn, 1989).

The FAS is a single-item, 6-point scale of perceived activation, with anchors
at 1 (low arousal) and 6 (high arousal). The scale has been used extensively in
reversal theory research, including research in the exercise context (Kerr & Van
den Wollenberg, 1997; Kerr & Vlaswinkel, 1993). In pilot testing in our labora
tory, the FAS has exhibited correlations ranging from .45 to .70 with the Arousal
scale of the Self Assessment Manikin (Lang, 1980) and from .47 to .65 with the
Arousal scale of the Affect Grid (Russell, Weiss, & Mendelsohn, 1989).

The Activation-Deactivation Adjective Checklist (AD ACL; Thayer, 1989)
is a multi-item measure of the bipolar dimensions of Energetic Arousal (EA) and
Tense Arousal (TA). Each dimension is represented by ten 4-point Likert-type items.
The EA dimension ranges from energy to tiredness, whereas the TA dimension
ranges from tension to calmness. For greater specificity, Thayer (1989) recom
mended that energy, tiredness, tension, and calmness also be scored separately
(each subscale consisting of 5 items). Thayer (1978, 1986, 1989) has provided
extensive validity and reliability information on the AD ACL. In extensive previ
ous research in the context of physical activity, the scales of the AD ACL have
exhibited satisfactory internal consistency, with Cronbach's alphas typically higher
than .80 (Ekkekakis et aI., 1999,2000). In the present study, theADACL was used
within a circumplex framework. As shown in Figure 1, the Energy subscale is
theorized to map the activated-pleasant-affect quadrant of the circumplex, Tension
maps the activated-unpleasant quadrant, Calmness maps the unactivated-pleasant
quadrant, and Tiredness maps the unactivated-unpleasant quadrant (see also Thayer,
1989, on this topic). The validity of AD ACL as a measure of the circumplex
affective space has been demonstrated by Ekkekakis et al. (1999,2000) by com
paring responses on the AD ACL with concurrent responses on the Affect Grid
(Russell, Weiss, & Mendelsohn, 1989) and the Self Assessment Manikin (Lang,
1980).

Finally, the Rating of Perceived Exertion (RPE; Borg, 1998) scale was used
to assess perceived effort during exercise. This 15-point scale ranges from 6 to 20,
with anchors at all odd integers from 7 (extremely light) to 19 (extremely hard) and
additional anchors at the extremes: 6 (no exertion at all) and 20 (maximal exertion).

Procedures

Session I

All participants attended two sessions. In the first session, each participant
was briefed on the procedures for both sessions and signed the informed consent
form. General demographic, health status, and physical activity information was
collected. All participants then completed the YMCA cycle ergometer physical
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working capacity test (Golding, Myers, & Sinning, 1989) on a Monark Ergomedic
818E. This is a submaximal test that is used to estimate VOzmax ' It consists of a 3
min warm-up followed by two to three additional stages designed to elicit heart
rates between 110 and 150 beat/min. Based on the linear relationship between
heart rate, oxygen consumption, and workload between these limits, the obtained
heart rates are used to estimate VOz . Heart rate was monitored throughout the
test using a heart rate monitor (Mod~rAccurexPlus, Polar Electro Oy, Finland).

Session II

The second session was the treatment session. On entering the lab, partici
pants were briefed on the procedures, were fitted with a Polar heart rate monitor,
and completed the first battery of self-report measures of affect consisting of the
FS, the FAS, and the AD ACL (Pretest 1). The participants then sat quietly for a
period of 30 min while noninvasive psychophysiological assessments took place
(the hypotheses associated with these assessments were unrelated to the present
study). After this, a second pretreatment battery of self-report measures of affect
(identical to the frrst) was completed (Pretest 2). This initial period of quiet rest
was associated with a decrease in perceived activation but did not influence affec
tive valence (see the Results section). Participants were then randomly assigned to
either the exercise or the control group.

During the treatment period, each participant in the control group sat in a
comfortable chair, reading popular magazines for 30 min. The magazines had been
extensively pretested to ensure that they did not include any references to exercise
or any articles that could induce significant positive or negative affective responses
(Ekkekakis et aI., 2000). Participants in the exercise group engaged in 30 min of
exercise at 60% of their estimated VOzmax on the same cycle ergometer used in
Session I (see above). The first 3 min of the bout were used as a warm-up period,
beginning with 0.5-kilopond resistance and increasing in 0.5-kilopond increments,
so that by the end of the warm-up, the steady-state workload had been reached.
The steady-state workload was that which elicited the heart rate corresponding to
60% of each participant's estimated VOzmax ' This level was maintained throughout
the exercise session by monitoring heart rate and adjusting the workload accord
ingly. During the final 2 min of the exercise period, the participants cooled down
while pedaling against minimal (0.5-kilopond) resistance.

Heart rate, FS, and FAS were recorded during both the experimental and the
control treatments at 5-min intervals, except for the first 3 and the last 2 min (i.e.,
the periods that corresponded to the warm-up and the cool-down of the exercise
group). In addition, RPE was assessed in the exercise group at the same intervals.
Specifically, heart rate, FS, and FAS in both groups, and RPE in the exercise group,
were assessed at Minutes 7,12,17,22, and 27 of the treatment periods. After the
treatment periods, both groups sat quietly, reading magazines for a 20-min recov
ery period during which heart rate, FS, FAS, and AD ACL were administered at
Minutes 0 (Posttest 0), 10 (Posttest 10), and 20 (posttest 20).

Data Analysis

We conducted two parallel analyses of the data. First, we followed the "tra
ditional" analytic approach of examining affective changes at the group level. To
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determine whether affective changes occurred from pre- to during- to postexercise,
group (control, exercise) by time MANOVAs with repeated measures on the last
factor were conducted. Significant Group X Time interactions were followed up
with univariate ANOVAs and eventually with an examination of simple effects
using Fisher-Hayter tests (Kirk, 1995). Effect sizes, d = (M - M)/SD I d' were

1 1 poo e
also computed. .

As a second step, we investigated individual response patterns by dividing
the exercise sample into subgroups that exhibited increases, decreases, or no changes
on the dependent variables (EA, TA, FS, and FAS). This analysis focused on fre
quency counts of individuals within each subgroup, as well as on the magnitude of
change within each subgroup.

Results

Manipulation Check

At the 5th min of the treatment period, the average heart rate (± SD) was 76
± 16 beat/min in the control group and 127 ± 12 beat/min in the exercise group. At
the 27th min, the value for the control group was 75 ± 14 beat/min, whereas the
value for the exercise group was 141 ± 11 beat/min. By continuously monitoring
the heart rate responses and adjusting the workloads in the exercise group, the
attained heart rates were kept close to the target values (mean percentages ± SD
were 89% ± 10%, 95% ± 10%, 96% ±8%, 98% ±7%, and 99% ± 7% ofthe target
heart rate at the 7th, 12th, 17th, 22nd, and 27th min, respectively). The average
RPE (± SD) was 11.0 ± 1.6 (i.e., "light") at the 5th min, 12.0 ± 1.7 at the 12th min,
12.7 ± 1.8 atthe 17th min, 13.2 ±2.0 atthe 22nd min, and 13.5 ± 2.1 (i.e., "some
what hard") at the 27th min.

Group Responses

Pre- to Postexercise Changes in Energetic Arousal and Tense Arousal. The
descriptive statistics for EAand TAresponses are shown in Table 2. The MANOVA
for EA and TA indicated a significant Group x Time interaction, Wilks's A = .510,
F(8,73) =8.768, p < .001. The interaction was significant for both EA, F(4,77) =
19.46, p < .001, and TA, F(4,77) = 9.15, p < .001. Follow-up Fisher-Hayter tests
showed that, as a result of the initial 30-min resting period, the exercisers experi
enced a significant decrease in EA from Pretest 1 to Pretest 2,p < .01, d=-0.52. In
contrast, in response to the exercise stimulus, there was a substantial increase in
EA from Pretest 2 to Posttest 0, p < .01, d = 1.56, that was sustained through
Posttest 1O,p < .01, d =1.12, and Posttest 20,p < .01, d =0.90. An examination of
changes in the two opposite poles of the EA dimension showed that the increase
was accounted for both by increases in Energy compared with Pretest 2 (at Posttest
0: p < .01, d =1.7; at Posttest 20: p < .01, d =0.81) and by decreases in Tiredness
(at Posttest 0: p < .01, d = -1.3; at Posttest 20: p < .01, d = -0.86). In contrast, the
control group showed no changes in EA throughout the treatment period.

With respect to TA, the exercise group experienced an initial decrease from
Pretest 1 to Pretest 2,p < .01, d = -0.69. The exercise stimulus was associated with
a significant increase from Pretest 2 to Posttest O,p < .01, d = 1.08, that lasted until
Posttest 10, p < .05, d = 0.46, and finally reversed itself at Posttest 20, p > .05,
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Table 2 Means ± Standard Deviations of Scores in Measures of Affect Across
Time in the Exercise and Control Groups

Pretest 1
Pretest 2
Posttest 0
Posttest 10
Posttest 20

Pretest 1
Pretest 2
Min 7
Min 12
Min 17
Min 22
Min 27
Posttest 0
Posttest 10
Posttest 20

Energetic Arousal Tense Arousal

Exercise group Control group Exercise group Control group

22.08 ± 8.11 20.47 ± 8.97 18.67 ± 4.27 19.10 ± 5.04
18.22 ± 6.58 16.63 ± 7.24 15.84 ± 3.93 16.00 ± 2.89
29.06 ± 7.32 15.84 ± 5.61 19.79 ± 3.75 14.47 ± 2.65
26.25 ± 7.73 16.21 ± 5.91 17.49 ± 3.30 15.21 ± 3.08
24.82 ± 7.97 17.21 ± 4.92 16.52 ± 3.10 15.42 ± 2.75

Feeling Scale Felt Arousal Scale

Exercise group Control group Exercise group Control group

1.83 ± 1.87 1.95 ± 1.75 2.63 ± 1.17 2.58 ± 1.12
1.97 ± 1.71 1.84 ± 1.54 2.14 ± 0.98 2.32 ± 0.95
2.21 ± 1.23 1.95 ± 1.43 3.02 ± 0.89 2.21 ± 0.85
2.10 ± 1.32 1.89 ± 1.37 3.22 ± 0.92 2.16 ± 0.83
2.05 ± 1.58 1.89 ± 1.37 3.52 ± 1.11 2.05 ± 0.85
2.10 ± 1.78 1.89 ± 1.24 3.75 ± 1.12 1.89 ± 0.74
2.02 ± 1.88 1.95 ± 1.27 3.94 ± 1.16 1.79 ± 0.79
3.02 ± 1.24 1.95 ± 1.35 3.67 ± 1.05 1.95 ± 0.78
2.98 ± 1.24 1.89 ± 1.29 3.08 ± 1.10 1.89 ± 0.74
3.00 ± 1.18 2.16 ± 1.46 2.79 ± 1.15 2.00 ± 0.88

d::: 0.19. The parallel increases in EA and TA constitute a pattern that is in line
with Thayer's (1989) postulate that the two dimensions will exhibit changes in the
same direction at low and moderate levels of energy expenditure. The changes in
TA were accounted for by a small increase in Tension from Pretest 2 to Posttest 0,
p < .01, d::: 0.37, that had dissipated by Posttest 10 and a larger decrease in Calm
ness from Pretest 2 to Posttest O,p < .01, d::: -01.2, which remained until Posttest
10, p < .01, d::: -0.58, and finally dissipated at Posttest 20, p > .05, d::: -0.12. In
contrast, the only significant change in TA in the control group was a decrease
from Pretest 1 to Pretest 2, p < .01, d::: -0.76.

In-Task Changes in Valence and Activation. The descriptive statistics for
FS and FAS responses are shown in Table 2. The MANOVA for FS and FAS indi
cated a significant Group x Time interaction, Wilks's A::: .479, F(18,63)::: 3.814,
p < .001. The interaction was significant for both FS, F(9,72)::: 2.17, p < .05, and
FAS, F(9,72) ::: 7.11, p < .001. In the exercise group, there was no significant
change in valence, as indexed by the FS, from Pretest 2 to any time point during
exercise. As soon as the exercise stimulus was terminated (i.e., Posttest 0), how
ever, there was a sharp improvement in FS ratings compared with Pretest 2, p <
.01, d::: 0.70, that persisted virtually unchanged throughout the 20-min recovery
period (at Posttest 20: p < .01, d::: 0.70). There were no significant changes in FS
in the control group.
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With respect to activation, as indexed by the FAS, the exercise group expe
rienced a significant increase from Pretest 2 to the 5th min of exercise,p < .01, d =
0.94, and this trend continued until it peaked at the 25th min of exercise,p < .01,
d = 1.68. After exercise, activation decreased steadily but was still above baseline
at Posttest 20, p < .01, d = 0.61. In contrast, there were no significant changes in
PAS in the control group.

Individual Responses

Change scores were computed for EA and TA from Pretest 2 to Posttest 0
and for FS and FAS from the 7th (i.e., first during-exercise assessment) to the 27th
min of exercise (i.e., last during-exercise assessment). Based on these scores, the
exercise group was divided into three subgroups for each variable: individuals
who showed increases, no change, and decreases. The frequency counts that re
sulted from this categorization and the magnitude of affective responses within
each category appear in Table 3.

These data indicate that individual change trends were essentially homoge
neous with respect to EA, less so for TA and FAS, and not at all homogeneous (in
fact, polarized) for FS. Specifically, almost all the exercisers (93.7%) showed in
creases in EA, although they differed substantially in the magnitude of the change,
ranging from 2 to 27 points on a 30-point scale. In TA, most exercisers (77.8%)
exhibited increases, as was also indicated by the previous analysis of aggregate
scores. A substantial number ofparticipants (17.5%), however, exhibited decreases.
In PAS, most exercisers (68.3%) reported increases during exercise, but a substantial

Table 3 Frequency and Magnitude of Individual Affective Responses

Response Frequency count Range M±SD

Energetic arousal
(from Pretest 2 to Posttest 0)

Increase 59 (93.7%) 2-27 11.59 ± 6.54
No change 3 (4.8%)
Decrease 1 (1.6%) 1-1 1.00

Tense arousal
(from Pretest 2 to Posttest 0)

Increase 49 (77.8%) 1-18 5.75 ± 3.50
No change 3 (4.8%)
Decrease 11 (17.5%) 1-10 3.00 ± 2.90

Feeling Scale
(from the 7th to the 27th min of exercise)

Increase 28 (44.4%) 1-2 1.18 ± 0.39
No change 9 (14.3%)
Decrease 26 (41.3%) 1-6 1.73 ± 1.22

Felt Arousal Scale
(from the 7th to the 27th min of exercise)

Increase 43 (68.3%) 1-3 1.40 ± 0.62
No change 18 (28.6%)
Decrease 2 (3.2%) 1-1 1.00 ± 0.00
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part of the sample (28.6%) reported no change. Finally, in the most striking find
ing, the sample was found to be divided in two almost equal halves with respect to
changes in affective valence during exercise, as indexed by the FS: 44.4% re
ported improvements by I to 2 points, whereas another 41.3% reported a deterio
ration of valence by 1 to 6 points. The remaining 14.3% of participants remained
stable during the exercise bout. In other words, in the case of the FS, the conclu
sion that was derived from the aggregate-based analysis (i.e., that there were no
significant changes in FS during exercise) was found in actuality to apply to no
more than 14% of the sample. For the remaining approximately 86% of the sample,
this conclusion misrepresented the actual pattern of changes.

A 3 x 5-group (increase, no change, decrease) by time (7th, 12th, 17th,
22nd, 27th min of exercise)-ANOVA on FS scores revealed a significant interac
tion, F(18,104) == 8.34, p < .001. The positive-changing group showed continually
improving FS scores throughout the exercise bout, with little change from during
to postexercise. The exercise-associated improvement reached significance 15 min
into the exercise bout, p < .01, d == 0.57, and peaked immediately after exercise,p
< .01, d == 1.2. In contrast, the negative-changing group showed continually declin
ing FS scores during exercise. This decline reached significance 15 min into the
exercise bout,p < .01, d == -0.41, and grew progressively larger until the 25th min
of exercise, p < .01, d == -0.76. Immediately after exercise, however, this pattern
reversed itself and there was an abrupt rebound in FS, p < .01, d == 1.4. Although
the postexercise FS scores were markedly higher than those during exercise, they
were not significantly higher than baseline levels until Posttest 20, p < .05, d == 0.48.

By cross-tabulating membership in the groups that were formed on the
basis of their change trends in FS and FAS, five of the nine cells were found
to include 6 or more individuals (see Table 4): (a) 6 individuals exhibited
stable activation coupled with improving valence (Act==/Val+), (b) 11 exhib
ited stable activation coupled with worsening valence (Act==/Val-), (c) 8
exhibited increasing activation but remained stable in terms ofvalence (Act+Nal==),
(d) 21 exhibited increasing activation coupled with improving valence (Act+/Val+),
and (e) 14 exhibited increasing activation coupled with deteriorating valence
(Act+/Val-). These five response patterns accounted for 95% ofthe sample, and
the latter two alone represented 56% of the sample. Figure 2 shows the mean re
sponses of the exercise group on the FS and FAS plotted in circumplex space. This
pattern can be contrasted with Figures 3a-e, which depict the response trajectories
of the five subgroups just described.

Table 4 Cross-Tabulation of Subgroups Exhibiting Increases, Decreases, or No
Changes in Affective Valence (FS) and Activation (FAS)

Activation (FAS)

Valence (FS) Increase No change Decrease

Increase 21 (33.3%) 6 (9.5%) 1 (1.6%)
No change 8 (12.7%) 1 (1.6%) 0 (0.0%)
Decrease 14 (22.2%) 11 (17.5%) 1 (1.6%)
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Figure 2 - Changes in affective valence (FS) and activation (FAS) before, during,
and after the exercise bout plotted in circumplex space.
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Figure 3a - Affective response pattern for subgroup Act+Nal- (n = 14).
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Figure 3b - Affective response pattern for subgroup Act+Nal+ (n = 21).
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Figure 3c - Affective response pattern for subgroup Act+Nal= (n = 8).
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Figure 3d - Affective response pattern for subgroup Act=Nal- (n = 11).
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Figure 3e - Affective response pattern for subgroup Act=Nal+ (n = 6).
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Discussion

The American College of Sports Medicine (1995) characterizes exercise pre
scription as an "art" (p. 155). This is because,

given the diverse nature and health needs of the population, ... guidelines
cannot be applied in an overly rigid or precise fashion, that is by simply
applying mathematical calculations based on test data. The techniques pre
sented should be used with flexibility and with careful attention paid to the
goals of the individual. Exercise prescriptions will require modifications in
accordance with observed individual responses and adaptations. (p. 155)

The emphasis on individual preferences and responses is quite common in
writings that highlight "enjoyability" as a critical determinant of exercise adher
ence (King & Martin, 1993). Yet researchers often find that the intuitive need to
acknowledge individual variability is hard to reconcile with the deep-rooted pre
occupation with the pursuit of the "perfect"· nomothetic model. To resolve this
conceptual quandary, many researchers have adopted the assumption that moderate
intensity exercise (i.e., not "too much," not "too little") is a safe and effective
prescription that can lead to positive affective changes "in all individuals" (Mor
gan, 1997, p. 11). The rationale is that, although some individuals might prefer to
exercise at lower or higher intensities, moderate-intensity exercise will still make
them feel good or, at worst, will not make them feel bad.

In the present study, we examined the extent to which this proposition actu
ally applies to individuals, as opposed to averages derived from entire groups. As
described in the introduction, although we took several steps to control factors
external to the exercise stimulus itself that are known to introduce variability in
affective responses to exercise, we also sought to assess affective responses in a
comprehensive and unbiased fashion. This entailed (a) monitoring affective states
before, during, and after exercise, as opposed to limiting the investigation to affec
tive changes from pre- to postexercise, and (b) examining affective responses from
a global-dimensional, as opposed to a restricted-categorical, framework. The de
scription of responses in terms of the basic dimensions of affective space ensured
that salient affective changes, regardless of their magnitude or direction, would be
properly identified.

According to the unitary and nomothetic views of the exercise-affect rela
tionship that we discussed in the introduction, interindividual variation in affec
tive responses to moderate-intensity exercise is traditionally assumed to manifest
itself as differences in the magnitude of the response, not the direction. The results
of the present study, however, indicate that individuals responded in largely the
same direction, albeit to notably different degrees, on only two of the self-report
affective measures employed: the EA scale of the AD ACL, with all but 1 partici
pant showing improvements (93.7%) or no change (4.6%) from pre- to immedi
ately postexercise (including cool-down), andthe PAS, with all but 2 participants
showing increases (68.3%) or no change (28.6%) from the first to the last during
exercise assessments. On the contrary, although the aggregate-based statistical
analyses indicated that exercisers responded with significant postexercise increases
in TA and no significant changes in FS during exercise, an examination of indi
vidual cases demonstrated important deviations from this pattern in substantial
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portions of the sample. Specifically, it was found that, although most individuals
(77.8%) did in fact experience postexercise increases in TA by up to 18 points,
17.5% of the sample responded in the opposite direction, reducing their TA scores
by up to 10 points. In terms of the changes in affective valence experienced during
exercise (as indexed by the FS), the situation was more dramatic. The aggregate
based finding that the exercise stimulus did not elicit any affective changes was
found to represent no more than 14.3% of the sample. In actuality, the rest of the
sample was divided in two almost equal halves, with one half reporting progres
sive improvement in valence and the other half reporting progressive deterioration
from the 7th to the 27th min of the exercise bout.

In light of previous findings that individual response patterns might be influ
enced by the "law of initial values" (i.e., higher initial values associated with de
creases, lower initial values associated with increases; see Gauvin et aI., 1996,
1997; Raglin & Wilson, 1996; Rejeski et al., 1995), we did investigate this possi
bility by examining differences in initial scores between "increasers" and
"decreasers" in TA and FS. In TA, the 11 decreasers did in fact have a significantly
higher mean score at Pretest 2 compared with that of the 49 increasers (20.6 versus
14.6, respectively; p < .001). This was not the case with FS, however; the 26
decreasers and the 28 increasers differed negligibly at the first during-exercise
assessment (2.27 vs. 1.96; p > .05) and the two preexercise assessments (at both
times, p > .05). Therefore, although individual response patterning in TA might be
attributable in part to a tendency to regress toward the mean, initial values did not
appear to have influenced the patterning of responses in FS.

The expression of divergent and almost mirror-image change patterns in FS
during exercise in different subgroups of individuals caused the mean scores of the
group to appear stable throughout the exercise session. This finding should alert
researchers to the potential interpretational pitfalls associated with aggregate-based
analyses. In a previous study, for example, Boutcher, McAuley, and Courneya
(1997) reported that FS scores remained unchanged as groups of trained and un
trained participants ran consecutively at light, medium, and hard self-rated inten
sities. As was the case in the present study, this finding might have been the result
of divergent response patterns within the groups.

In two previous studies, examinations of individual patterns of affective
change revealed remarkable diversity that was masked by aggregate-based analy
ses. Ekkekakis et aI. (1997) examined the affective responses of 8 trained cyclists
to a bout of cycle ergometry performed in the heat, under conditions of dehydra
tion, until exhaustion. The average response was a shift toward a deactivated un
pleasant state, compelling one to interpret it as evidence that this type of exercise
has a fatiguing effect. However, in actuality, this pattern only reflected the changes
experienced by 2 of the 8 individuals. Similar findings were reported in a dose
response study involving three levels of imposed exercise intensity (30-35%, 50
55%, and 65-70% of age-predicted maximal heart rate reserve) and a self-selected
intensity (Zervas, Psychountaki, & Ekkekakis, 1999). When individual changes
were examined, all four conditions were found to be associated with increases,
decreases, and no changes in affective ratings, with no discernible systematic dif
ferences among conditions.

Our results indicate that the divergent negative and positive shifts observed
during exercise among individuals were unified in a positive upswing immedi
ately after exercise. Other authors who have noted a similar pattern have argued
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that exercisers should try to "focus" on how they felt after, as opposed to during,
exercise (e.g., Parfitt & Eston, 1995). Generally, views that deemphasize the moti
vational consequences of any negative affective changes that occur during exer
cise are not uncommon. From this perspective, negative changes are dismissed as
being short lived, and, instead, emphasis is placed on the fact that they are typi
cally succeeded by more robust and longer lasting positive changes (e.g., Morgan
& Ellickson, 1989). It is important to remember, however, that whether the nega
tive changes during or the positive rebound after exercise have a more salient
motivational impact is entirely unknown at this point. It is also unknown whether
individuals can selectively attune (or be trained to attune) to the positive parts of
their experience and dismiss the negative ones. Although we emphasize that our
views on this topic are just as speculative as those of others, we caution that such
suggestions seem to disregard the important role that unconscious processes might
play in the formation of avoidance tendencies (Reber, 1993). Therefore, it is pre
mature to dismiss the possible motivational implications of the negative affective
changes experienced by some individuals during exercise. The impact of these
negative shifts on exercise adherence remains to be investigated.

The present study was designed to examine the prevalence of individual
patterning in affective responses to moderate-intensity exercise, but it was not
designed to explore the substrates of these individual differences. In post hoc analy
ses, we failed to find an association between increasing or decreasing tendencies
in FS and estimated V0

2max
; perceived exertion; gender; self-reported intensity,

duration, or frequency of habitual physical activity; or the scales of the Behavioral
Inhibition System-Behavioral Activation System questionnaire (Carver & White,
1994).

Ekkekakis and Petruzzello (1999) surveyed several individual difference
constructs that have been theorized to mediate the relationship between degree of
stimulation and affect (e.g., extraversion, sensation seeking, telic/paratelic domi
nance). However, in pilot work using the standard, non-exercise-specific self-report
measures of these constructs, we have failed to establish a reliable association
between any of these traits and affective responses to exercise. Nevertheless, we
believe that future research on the role of these traits is warranted, particularly in
the direction of devising self-report measures with exercise-specific references
and assessing theoretically relevant psychophysiological indices of approach ver
sus avoidance dispositions in the exercise context (Hall, Ekkekakis, Van Landuyt,
& Petruzzello, 2000; Petruzzello, Hall, & Ekkekakis, in press; Petruzzello &
Landers, 1994; Petruzzello & Tate, 1997).

Other researchers have reported that people's preference for an active as
opposed to sedentary lifestyle and maintaining moderate as opposed to more vig
orous physical activities might have a genetic substrate (Lauderdale et aI., 1997).
This could be related to the tendency to seek out new and exciting stimuli (McGue
& Bouchard, 1998) or the sensitivity to or tolerance of nociception (Mogil, 1999),
which also appear to have genetic bases. These possibilities warrant research at
tention in the future.

The five idiosyncratic response patterns identified by plotting individual re
sponses in circumplex space (see Figures 3a-e) seem to support Feldman-Barrett's
(Feldman, 1995a, 1995b; Feldman-Barrett, 1998) contention that people differ in
terms of their "valence focus" and "arousal focus." These terms describe the de
gree to which individuals attend to and discriminate between gradations of the
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valence or the activation dimension of their affective experiences, respectively. In
the present study, 8 exercisers (12.7%) exhibited changes along the activation but
not the valence dimension during exercise, whereas 17 exercisers (27%) exhibited
changes along the valence but not the activation dimension. This issue has some
additional theoretical implications. Most mainstream psychology researchers who
have used exercise interventions have assumed that exercise produces activation
that is devoid of valence. This activation serves only as an affective substrate,
which is "colored" by assigning to it a "positive" or a "negative" evaluation and
label through a process of cognitive appraisal (e.g., see Anderson, Deuser, &
DeNeve, 1995; Isen, Daubman, & Nowicki, 1987; Sinclair, Hoffman, Mark, Mar
tin, & Pickering, 1994). Our findings and Feldman-Barrett's suggestions indicate
that there might be complex individual differences in the manner in which affec
tive responses to exercise are generated. Although some individuals might indeed
experience exercise as an affectively vacuous, merely activation-inducing stimu
lus, those with a valence focus might tend to attune closely to the positive or nega
tive stimulus properties of exercise.

Provided that the results reported herein are replicated, we believe that they
have far-reaching practical implications for public health physical activity recom
mendations. The progress reports of the Healthy People 2000 program show that
most Americans avoid regular physical activity. The portion of the population that
engages in light to moderate physical activity 5-7 times per week remains virtu
ally unchanged since 1985, substantially short of the target figures (United States
Department of Health and Human Services, 1999). This creates an urgent need to
reevaluate the assumptions underlying prescription guidelines for health-oriented
physical activity. The affective changes experienced by individuals in response to
an exercise bout might partly determine whether they will adhere to the exercise
program over the long haul. In exercise (Wankel, 1993), as in other domains
(Emmons & Diener, 1986), people are likely to do what makes them feel good and
avoid what makes them feel bad. In this context, it is important to realize that
unitary and nomothetic conceptions of the exercise-affect relationship, regardless
of their intuitive appeal, provide poor accounts of the diversity encountered in
real-life affective responses. As such, they can misguide recommendations to the
public, misinform practitioners, and do a disservice to individuals who make the
critical decision to begin an exercise program. Abandoning the traditional unitary
and nomothetic views will surely bring more complexity to conceptual models.
But, to use Galton's words from over a century ago, the appreciation for the "charm
of variety" also has the potential to improve the scientific quality of these models
and, ultimately, the effectiveness of public health physical activity recommenda
tions. As Allport (1940) put it, "psychology will become more scientific, i.e., bet
ter able to make predictions, when it has learned to evaluate single trends in all
their intrinsic complexity" (p. 17).

References

Allport, G.W. (1937). Personality: A psychological interpretation. New York: Henry
Holt.

Allport, G.w. (1940). The psychologist's frame of reference. Psychological Bulletin, 37,
1-28.



Nomothesis and the Exercise-Affect Relationship / 229

Allport, G.W (1946). Personalistic psychology as science: A reply. Psychological Review,
53,132-135.

Allport, G.W (1961). Pattern and growth in personality. New York: Holt, Rinehart, and
Winston.

American College of Sports Medicine. (1995). ACSM's guidelines for exercise testing and
prescription (5th ed.). Baltimore: Williams & Wilkins.

Anderson, C.A., Deuser, WE., & DeNeve, KM. (1995). Hot temperatures, hostile affect,
hostile cognition, and arousal: Tests of a general model of affective aggression. Per
sonality and Social Psychology Bulletin, 21,434-448.

Apter, M.J. (1976). Some data inconsistent with the optimal arousal theory of motivation.
Perceptual and Motor Skills, 43, 1209-1210.

Beck, S.J. (1953). The science of personality: Nomothetic or idiographic? Psychological
Review, 60, 353-359.

Berger, E.G. (1994). Coping with stress: The effectiveness of exercise and other techniques.
Quest, 46, 100-119.

Berger, B.G., & McInman, A. (1993). Exercise and the quality of life. In RN. Singer, M.
Murphey, & L.K. Tennant (Eds.), Handbook of research on sport psychology (pp.
729-760). New York: Macmillan.

Berger, B.G., & Owen, D.R (1988). Stress reduction and mood enhancement in four exer
cise modes: Swimming, body conditioning, hatha yoga, and fencing. Research Quar
terly for Exercise and Sport, 59,148-159.

Berger, B.G., & Owen, D.R (1992). Preliminary analysis of a causal relationship between
swimming and stress reduction: Intense exercise may negate the effects. Interna
tional Journal ofSport Psychology, 23,70-85.

Berger, B.G., & Owen, D.R. (1998). Relation of low and moderate intensity exercise with
acute mood change in college joggers. Perceptual and Motor Skills, 87,611-621.

Blair, S.N., Wells, c.L., Weathers, RD., & Paffenoarger, RS., Jr. (1994). Chronic disease:
The physical activity dose-response controversy. In RK. Dishman (Ed.), Advances
in exercise adherence (pp. 31-54). Champaign, IL: Human Kinetics.

Borg, G. (1998). Borg's Perceived Exertion and PClin Scales. Champaign, IL: Human Ki
netics.

Boutcher, S.H., McAuley, E., & Coumeya, KS. (1997). Positive and negative affective
response of trained and untrained subjects during and after aerobic exercise. Austra
lian Journal ofPsychology, 49,28-32.

Carver, C.S., & White, T.L. (1994). Behavioral inhibition, behavioral activation, and affec
tive responses to impending reward and punishment: The BISIBAS Scales. Journal
ofPersonality and Social Psychology, 67,319-333.

Davidson, RJ. (1998). Affective style and affective disorders: Perspectives from affective
neuroscience. Cognition and Emotion, 12,307-330.

Davidson, RJ., & Irwin, W (1999). The functional neuroanatomy of emotion and affective
style. Trends in Cognitive Sciences, 3, 11-21.

Dishman, R.K (1986). Mental health. In V. Seefeldt (Ed.), Physical activity and well-being
(pp. 303-341). Reston, VA: AAHPERD.

Ekkekakis, P., Hall, E.E., & Petruzzello, S.J. (1999). Measuring state anxiety in the context
of acute exercise using the State Anxiety Inventory: An attempt to resolve the brou
haha. Journal ofSport & Exercise Psychology, 21,205-229.

Ekkekakis, P., Hall, E.E., Van Landuyt, L.M., & Petruzzello, S.J. (2000). Walking in (affec
tive) circles: Can short walks enhance affect? Journal ofBehavioral Medicine, 23,
245-275.



230 I Van Landuyt et al.

Ekkekakis, P., Kavouras, S.A., Casa, D.J., Herrera, J.A., Annstrong, L.B., Maresh, C.M., &
Petruzzello, S.J. (1997). Affective responses to a bout of exhaustive exercise in the
heat in dehydrated and rehydrated states: In search of physiological correlates. In R.
Udor & M. Bar-Eli (Eds.), Proceedings ofthe IX World Congress ofSport Psychol
ogy: Vol. 1. Innovations in sport psychology: Linking theory and practice (pp. 253
255). Netanya, Israel: International Society of Sport Psychology.

Ekkekakis, P., & Petruzzello, S.J. (1999). Acute aerobic exercise and affect: Current status,
prospects, and problems regarding dose-response. Sports Medicine, 28,337-374.

Emmons, R.A., & Diener, E. (1986). A goal-affect analysis of everyday situational choices.
Journal ofResearch in Personality, 20, 309-326.

Eysenck, H.J. (1954). The science of personality: Nomothetic! Psychological Review, 61,
339-342.

Feldman, L.A (1995a). Valence focus and arousal focus: Individual differences in the struc
ture of affective experience. Journal ofPersonality and Social Psychology, 69, 153
166.

Feldman, L.A (1995b). Variations in the circumplex structure of mood. Personality and
Social Psychology Bulletin, 21,806-817.

Feldman-Barrett, L.A (1998). Discrete emotions or dimensions? The role of valence focus
and arousal focus. Cognition and Emotion, 12,579-599.

Galton, F. (1889). Natural inheritance. London: Macmillan.
Gauvin, L., & Brawley, L.R. (1993). Alternative psychological models and methodologies

for the study of exercise and affect. In P. Seraganian (Ed.), Exercise psychology: The
influence ofphysical exercise on psychological processes (pp. 146-171). New York:
John Wiley & Sons.

Gauvin, L., Rejeski, w'J., & Norris, lL. (1996). A naturalistic study of the impact of acute
physical activity on feeling states and affect in women. Health Psychology, 15,391
397.

Gauvin, L., Rejeski, w'J., Norris, J.L., & Lutes, L. (1997). The curse of inactivity: Failure
ofacute exercise to enhance feeling states in a community sample ofsedentary adults.
Journal ofHealth Psychology, 2,509-523.

Gauvin, L., & Spence, J.e. (1996). Physical activity and psychological well-being: Knowl
edge base, current issues, and caveats. Nutrition Reviews, 54, S53-S65.

Golding, AG., Myers, e.R., & Sinning, w'E. (1989). YS way to physicalfitness. Champaign,
IL: Human Kinetics.

Hall, E.E., Ekkekakis, P., Van Landuyt, L.M., & Petruzzello, S.J. (2000). Resting frontal
asymmetry predicts self-selected walking speed but not affective responses to a short
walk. Research Quarterly for Exercise and Sport, 71,74-79.

Hardy, C.J., & Rejeski, W.J. (1989). Not what, but how one feels: The measurement of
affect during exercise. Journal ofSport & Exercise Psychology, 11,304-317.

Haskell, W.L. (1994a). Dose-response issues from a biological perspective. In e. Bouchard,
R.J. Shephard, & T. Stephens (Eds.), Physical activity, fitness, and health: Interna
tional proceedings and consensus statement (pp. 1030-1039). Champaign, IL: Hu
man Kinetics.

Haskell, w,L. (1994b). Health consequences of physical activity: Understanding and chal
lenges regarding dose-response. Medicine and Science in Sports and Exercise, 26,
649-660.

Hebb, D.O. (1955). Drives and the e.N.S. (conceptual nervous system). Psychological Re
view, 62,243-254.



Nomothesis and the Exercise-Affect Relationship / 231

Hermans, H.J.M. (1988). On the integration of nomothetic and idiographic research meth
ods in the study of personal meaning. Journal ofPersonality, 56,785-812.

International Society of Sport Psychology. (1992). Physical activity and psychological ben
efits: A position statement. The Sport Psychologist, 6, 199-203.

Isen, AM., Daubman, K.A, & Nowicki, G.P. (1987). Positive affect facilitates creative
problem solving. Journal ofPersonality and Social Psychology, 52, 1122-1131.

Kerr, lH., & Van den Wollenberg, AE. (1997). High and low intensity exercise and psy
chological mood states. Psychology and Health, 12,603-618.

Kerr, J.H., & Vlaswinkel, E.H. (1993). Self-reported mood and running under natural con
ditions. Work and Stress, 7, 161-177.

King, AC., & Martin, lE. (1993). Exercise adherence and maintenance. In J.L. Durstine,
AC. King, PL. Painter, lL. Roitman, & L.D. Zwiren (Eds.), ACSM's resource manual
for guidelines for exercise testing and prescription (2nd ed.). Philadelphia, PA: Lea
& Febiger.

Kirk, RE. (1995). Experimental design: Procedures for the behavioral sciences (3rd ed.).
Pacific Grove, CA: Brooks/Cole.

Kirkcaldy, B.C., & Shephard, RJ. (1990). Therapeutic implications of exercise. Interna
tional Journal ofSport Psychology, 21, 165-184.

Lamiell, J.T. (1981). Toward an idiothetic psychology of personality. American Psycholo
gist, 36, 276-289.

Lamiell, J.T. (1986). Epistemological tenets of an fdiothetic psychology of personality. In
A Angleitner, A Furnham, & G. Van Heck (Eds.), Personality psychology in Eu
rope: Vol. 2. Current trends and controversies. Lisse, the Netherlands: Swets &
Zeitlinger.

Lang, P.J. (1980). Behavioral treatment and bio-behavioral assessment: Computer applica
tions. In J.B. Sodowski, lH. Johnson, & T.A. Williams (Eds.), Technology in mental
health care delivery systems (pp. 119-137). Norwood, NJ: Ablex.

Larsen, Rl, & Diener, E. (1992). Promises and problems with the circumplex model of
emotion. In M.S. Clark (Ed.), Review ofpersonality and social psychology: Vol. 13.
Emotion (pp. 25-59). Newbury Park, CA: Sage.

Lauderdale, D.S., Fabsitz, R, Meyer, J.M., Sholinsky, P., Ramakrishnan, v., & Goldberg, 1
(1997). Familial determinants of moderate and intense physical activity: A twin study.
Medicine and Science in Sports and Exercise, 29, 1062-1068.

McAuley, E., & Courneya, K.S. (1992). Self-efficacy relationships with affective and exer
tion responses to exercise. Journal ofApplied Social Psychology, 22,312-326.

McGue, M., & Bouchard, T.J., Jr. (1998). Genetic and environmental influences on human
behavioral differences. Annual Review ofNeuroscience, 21, 1-24.

Mogi!, J.S. (1999). The genetic mediation of individual differences in sensitivity to
pain and its inhibition. Proceedings of the National Academy of Sciences, 96,
7744-7751.

Morgan, WP. (1979). Anxiety reduction following acute physical activity. Psychiatric An
nals, 9, 141-147.

Morgan, WP. (1982). Psychological effects of exercise. Behavioral Medicine Update, 4,
25-30.

Morgan, WP. (1984). Physical activity and mental health. In H.M. Eckert & H.l Montoye
(Eds.), Exercise and health (pp. 132-145). Champaign, IL: Human Kinetics.

Morgan, WP. (1997). Methodological considerations. In W.P. Morgan (Ed.), Physical ac
tivity and mental health (pp. 3-32). Washington, DC: Taylor & Francis.



232 / Van Landuyt et al.

Morgan, w.P., & Ellickson, K.A (1989). Health, anxiety, and physical exercise. In D.
Hackfort & C.D. Spielberger (Eds.), Anxiety in sports: An international perspective
(pp. 165-182). New York: Hemisphere.

Morgan, W.P., Horstman, D.H., Cymerman, A, & Stokes, J. (1980). Exercise as a relax
ation technique. Primary Cardiology, 6,48-57.

National Institutes of Health Consensus Development Panel on Physical Activity and Car
diovascular Health. (1996). Physical activity and cardiovascular health. Journal of
the American Medical Association, 276,241-246.

Nunnally, J.e. (1967). Psychometric theory. New York: McGraw-Hill.
Ojanen, M. (1994). Can the true effects of exercise on psychological variables be separated

from placebo effects? International Journal ofSport Psychology, 25,63-80.
Parfitt, G., & Eston, RG. (1995). How to help low-active women feel better about exercis

ing. In R Vanfraechem-Raway & Y. Vanden Auweele (Eds.), Proceedings ofthe IXth
European Congress on Sport Psychology (pp. 877-882). Brussels, Belgium: Euro
pean Federation of Sport Psychology and Belgian Federation of Sport Psychology.

Pate, R.R, Pratt, M., Blair, S.N., Haskell, W.L., Macera, e.A., Bouchard, C., Buchner, D.,
Ettinger, W., Heath, G.W., King, A.C., Kriska, A, Leon, A.S., Marcus, B.H., Morris,
J., Paffenbarger, R.S., Jr., Patrick, K., Pollock, M.L., Rippe, J.M., Sallis, J., & Wilmore,
J.H. (1995). Physical activity and public health: A recommendation from the Centers
for Disease Control and Prevention and the American College of Sports Medicine.
Journal of the American Medical Association, 273, 402-407.

Petruzzello, S.l., Hall, RE., & Ekkekakis, P. (in press). Regional brain activation as a bio
logical marker of affective responsivity to acute exercise: Influence of fitness. Psy
chophysiology.

Petruzzello, S.J., & Landers, D.M. (1994). State anxiety reduction and exercise: Does hemi
spheric activation reflect such changes? Medicine and Science in Sports and Exer
cise, 26,1028-1035.

Petruzzello, S.1., & Tate, AK. (1997). Brain activation, affect, and aerobic exercise: An
examination of both state-independent and state-dependent relationships. Psycho
physiology, 34,527-533.

Pistacchio, T., Weinberg, R., & Jackson, A (1989). The development of a psychobiologic
profile of individuals who experience and those who do not experience exercise re
lated mood enhancement. Journal ofSport Behavior, 12, 151-166.

Popper, K.R. (1962). Conjectures and refutations: The growth ofscientific knowledge. New
York: Basic Books.

Raglin, J.S., & Morgan, W.P. (1985). Influence of vigorous exercise on mood state. The
Behavior Therapist, 8, 179-183.

Raglin, J.S., & Wilson, M. (1996). State anxiety following 20 min of bicycle ergometer exer
cise at selected intensities. International Journal ofSports Medicine, 17,467-471.

Reber, AS. (1993). Implicit learning and tacit knowledge: An essay on the cognitive uncon
scious. New York: Oxford University Press.

Rejeski, W.J. (1994). Dose-response issues from a psychosocial perspective. In C. Bouchard,
RJ. Shephard, & T. Stephens (Eds.), Physical activity, fitness, and health: Interna
tional proceedings and consensus statement (pp. 1040-1055). Champaign, IL: Hu
man Kinetics.

Rejeski, W.l., Gauvin, L., Hobson, M.L., & Norris, J.L. (1995). Effects of baseline re
sponses, in-task feelings, and duration of activity on exercise-induced feeling states
in women. Health Psychology, 14,350-359.



Nomothesis and the Exercise-Affect Relationship / 233

Russell, J.A. (1978). Evidence of convergent validity on the dimensions of affect. Journal
ofPersonality and Social Psychology, 36, 1152-1168.

Russell, J.A. (1980). A circumplex model of affect. Journal ofPersonality and Social Psy
chology, 39,1161-1178.

Russell, J.A. (1989). Measures of emotion. In R Plutchik & H. Kellerman (Eds.), Emotion:
Theory, research, and experience: Vol. 4. The measurement ofemotions (pp. 83-111).
San Diego, CA: Academic.

Russell, J.A. (1997). How shall an emotion be called? In R Plutchik & H.R Conte (Eds.),
Circumplex models of personality and emotions (pp. 205-220). Washington, DC:
American Psychological Association.

Russell, JA, Weiss, A., & Mendelsohn, GA (1989). Affect Grid: A single-item scale of
pleasure and arousal. Journal ofPersonality and Social Psychology, 57,493-502.

Scully, D., Kremer, J., Meade, M.M., Graham, R, & Dudgeon, K. (1998). Physical exercise
and psychological well-being: A critical review. British Journal ofSports Medicine,
32, 111-120.

Simons, C.W., & Birkimer, J.C. (1988). An exploration of factors predicting the ef
fects of aerobic conditioning on mood state. Journal ofPsychosomatic Research,
32,63-75.

Sinclair, R.C., Hoffman, c., Mark, M.M., Martin, L.L., & Pickering, T.L. (1994). Construct
accessibility and the misattribution of arousal: Schachter and Singer revisited. Psy
chological Science, 5, 15-19.

Skaggs, E.B. (1945). Personalistic psychology as science. Psychological Review, 53,234
238.

Svebak, E., & Murgatroyd, S. (1985). Metamotivational dominance: Amuitimethod valida
tion of reversal theory constructs. Journal ofPersonality and Social Psychology, 48,
107-116.

Svebak, S. (1991). The role ofeffort in stress and emotion. In C.D. Spielberger, LG. Sarason,
Z. KuIcsar, & G.L. van Heck (Eds.), Stress and emotion: Anxiety, anger, and curios
ity (vol. 14, pp. 121-134). New York: Hemisphere.

Tate, AX., Petruzzello, S.J., & Lox, C.L. (1995). Examination of the relationship between
self-efficacy and affect at varying levels of aerobic exercise intensity. Journal of
Applied Social Psychology, 25, 1922-1936.

Thayer, RE. (1978). Factor analytic and reliability studies on the Activation-Deactivation
Adjective Check List. Psychological Reports, 42,747-756.

Thayer, RE. (1986). Activation-Deactivation Adjective Check List: Current overview and
structural analysis. Psychological Reports, 58,607-614.

Thayer, RE. (1989). The biopsychology ofmood and arousal. New York: Oxford Univer
sity Press.

Treasure, D.C., & Newbery, D.M. (1998). Relationship between self-efficacy, exercise in
tensity, and feeling states in a sedentary population during and following an acute
bout of exercise. Journal ofSport & Exercise Psychology, 20, 1-11.

Turner, E.E., Rejeski, w'J., & Brawley, L.R. (1997). Psychological benefits of physical
activity are influenced by the social environment. Journal ofSport & Exercise Psy
chology, 19, 119-130.

Tuson, K.M., & Sinyor, D. (1993). On the affective benefits of acute aerobic exercise:
Taking stock after twenty years of research. In P. Seraganian· (Ed.), Exercise psychol
ogy: The influence of physical exercise on psychological processes (pp. 80-121).
New York: John Wiley & Sons.



234 / Van Landuyt et at.

United States Department of Health and Human Services. (1996). Physical activity and
health: A report of the Surgeon General. Atlanta, GA: U.S. Department of Health
and Human Services, Centers for Disease Control and Prevention, National Center
for Chronic Disease Prevention and Health Promotion.

United States Department of Health and Human Services. (1999). Healthy People 2000
Review: 1998-99. Atlanta, GA: U.S. Department of Health and Human Services,
Centers for Disease Control and Prevention, National Center for Health Statistics.

Wankel, L.M. (1993). The importance of enjoyment to adherence and psychological ben
efits from physical activity. International Journal ofSport Psychology, 24, 151-169.

Windelband, W. (1900/1998). History and natural science. Theory & Psychology, 8,5-22.
Yeung, R.R. (1996). The acute effects of exercise on mood. Journal ofPsychosomatic Re

search, 40, 123-141.
Zervas, Y., Psychountaki, M., & Ekkekakis, P. (1999). Affective changes during and fol

lowing acute aerobic exercise: Freely selected versus imposed levels of intensity. In
V. Hosek, P. Tilinger, & L. Bilek (Eds.), Proceedings ofthe 10th European Congress
ofSport Psychology (vol. 2, pp. 310-312). Prague, Czech Republic: European Fed
eration of Sport Psychology.

Zuckerman, M. (1991). One person's stress is another person's pleasure. In C.D. Spielberger,
LG. Sarason, Z. Kulcsar, & G.L. van Heck (Eds.), Stress and emotion: Anxiety, an
ger, and curiosity (vol. 14, pp. 31-45). New York: Hemisphere.

Manuscript submitted: January 20, 2000
Revision accepted: May 8, 2000


