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Affective responses to exercise

Introduction

An extensive body of research exists on the affective states that occur with an acute
bout of exercise."* A core dimension of the affective states experienced by an
individual is hedonic tone or pleasure/displeasure. Hedonic theory ° proposes that
these valenced responses to a behavior may influence whether that same behavior will
be repeated. Exercise-induced affect focuses on the relationship between affective
responses and exercise with the premise that an individual who partakes in an acute
exercise bout producing enhanced positive affect and reduced negative affect would
be more likely to adopt exercise practices in the future.® Psychological outcomes
associated with an acute exercise bout may influence exercise behavior through
tension release,” improvement of mood,® enhancement of self-esteem ° and a
reduction in anxiety and depression.®*%** Additionally, negative affective responses to

a single exercise bout may produce barriers to subsequent exercise participation. **

Positive and negative affective states during and after exercise have been reported in

2

the literature. Findings have been mixed, with positive *? and negative * affective

responses being reported.

Much of the research on the psychological responses to a single bout of exercise is
conducted on a single age group, such as younger healthy women or older women.
For example, decreased negative affective post-exercise responses and increased
affective positive responses have been found in older women, * middle-aged women *
and college-aged women 2 following a single bout of aerobic exercise. Less research
is available on the effect of age on affective states. One such study comparing

sedentary younger and older women found that an acute bout of exercise resulted in
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Affective responses to exercise

decreased positive responses and increased negative affective responses in both

groups of women. *

Bandura’s ** Social Cognitive Theory of behaviour proposes that individuals gain
attitudes from various sources, such as an individual’s social network and the media.
Self-efficacy, or one’s beliefs in his/her capabilities to execute a particular course of
action to satisfy a situational demand, is the key construct of the Social Cognitive
Theory for explaining behavior. ** Factors said to influence self-efficacy include
mastery experiences (behavioural), modelling (cognitive), verbal persuasion (social)
and interpretation of emotional or psychological arousal (physiological).*® Self-
efficacy has long been identified as an important predictor of future exercise

behaviour. 1416

Exercise-induced affect is influenced by many factors including the physiological and
psychological differences of the individual, the environment and the perceived
attributes and specific demands of the exercise bout.'® A reciprocal relationship has
been found between self-efficacy and the affective responses to an acute exercise
bout, whereby individuals with greater self-efficacy demonstrate more positive

affective responses following an acute exercise bout **"*®

through mastery
accomplishment.*® As self-efficacy is said to be specific to the task being performed,
the mastery experience mechanism may increase the likelihood of repeating the

exercise task.

Advancing age is associated with a decline in aerobic and strength capacities and an

increase in adiposity. *%° These changes can have an effect on an individual’s
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physiological functional capacity (PFC), defined as the ability to perform the physical
tasks of daily life. It would appear that in the adoption stages of physical activity,
an older sedentary individual with low PFC may have lower exercise-related self
efficacy to partake in an acute bout of physical activity, thus providing a real barrier

to future exercise participation. %

This study examined the self-efficacy and affective responses of non-exercising
younger and older women to an acute exercise bout to determine whether aging has an
effect on affective responses to exercise. It was hypothesized that older women would
experience more negative affective responses and lower self-efficacy responses

compared to younger women immediately following an acute bout of exercise.

Methods

Participants

Twenty five younger (mean age 19.9 + .29 yrs; range 18-23 yrs; body mass index
(BMI) 21.9 £ 2.43) and 25 older (mean age 55.7 + 1.15 yrs; range 50-69 yrs; BMI
29.2 + 6.16) women participated and gave their written informed consent to
participate in this study as approved by a University Human Research Ethics
Committee. Participants were recruited via advertisements in regional newspapers,
television and radio and community bulletin board notices throughout North
Queensland, Australia. Participants were required to be sedentary, classified as not
having performed regular moderate exercise during the preceding 6 months. 2>

Older participants were required to be 50 years of age or older and younger women

between 18-25 years of age.
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A physical activity readiness questionnaire (PAR-Q) was used to determine the
medical history and physical activity readiness of the participants. The PAR-Q was
designed to identify adults for whom physical activity was inappropriate or should
seek medical advice concerning suitable types of activity. 2° Thirty three older women
initially volunteered for the study, however eight women were excluded due to
medications that would affect heart rate or from contraindications to the PAR-Q
assessment. Thirty younger women initially volunteered of which five were excluded

due to age.

Measurements

1. Exercise-specific self-efficacy scales measure a respondent’s belief in their
capabilities to successfully participate in exercise when faced with potential

barriers. ?° Exercise self-efficacy beliefs were assessed via a four-item

questionnaire %’ designed to determine participant’s confidence in their ability to cycle
at 60% VO,max during an acute exercise bout without stopping for 5, 10, 15 and 20
minutes. Participants respond to each item on a 100-point percentage scale with 10%
increments that range from 0% (not at all confident) to 100% (extremely confident).
This measure is similar to self-efficacy measures used previously in the literature **
and has been shown to be a valid and reliable method for assessing self-efficacy. 2’

Internal consistency for this scale in the current study was .70.

2. In line with Tellegen, Watson and Clark’s %% hierarchical structure of affect,
valenced responses and more specific affective responses inherent with acute exercise
were measured. The valenced and arousal dimensions of basic affect were measured

using the Feeling Scale (FS) ?° and the Felt-Arousal Scale (FAS). *® The FS ranges
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Affective responses to exercise

from -5 (very bad) to +5 (very good) with O (neutral) as the midpoint. The FAS is a 6-
point scale measuring perceived activation that ranges from 1(low arousal) to 6 (high
arousal). Internal consistencies for the current study were .60 for the FS and .70 for

the FAS.

More specific affective responses to an acute exercise bout were assessed using the
Exercise-Induced Feeling Inventory (EF1). ® The EFI is a 12-item multidimensional
scale measuring the degree to which participants are experiencing the four specific
feeling states of revitalization, positive engagement, tranquility and physical
exhaustion. The items of refreshed, energetic and revived represent the feeling state of
revitalization. The items of enthusiastic, happy and upbeat represent the feeling state
of positive engagement. The items calm, relaxed and peaceful represent tranquility
and the items fatigued, tired and worn-out represent physical exhaustion. Participants
respond to each inventory item on a 5-point scale ranging from 0 (do not feel) to 4
(feel very strongly). The EFI has been used extensively in exercise-affect studies.
3243132 |nternal consistencies for the current study were .86 for positive engagement,

.76 for revitalization, .87 for tranquility and .83 for physical exhaustion.

3. Perceived exertion measures an individual’s perception of overall effort. Borg’s **
15-point Rating of Perceived Exertion (RPE) scale was used to measure perceived
exertion for this study. The scale ranges from 6-20 and contains verbal anchors at

every odd integer to assist participants with rating their overall perceived exertion.

Procedure
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127  Participants were required to attend the university on two occasions. On the initial
128  visit, participants were given an information sheet and completed the consent form.
129  Participants were then measured for resting heart rate (HRest) and resting blood
130  pressure (BPrst) as well as measured for height and weight. Height and weight

131  measurements were used to determine body mass index (BMI). Participants then

132 performed a six-minute submaximal graded exercise test (GXT) on a cycle ergometer

133 to determine estimated maximum oxygen uptake (VOzma). The GXT was a

134  modification of the Astrand-Rhyming test developed by Siconolfi et al., *

consisting
135  of a lower initial work rate of 25 watts. This lower initial work rate has been

136  previously found to be more appropriate for unconditioned women. % The

137  submaximal test required participants to pedal at a rate of 50rpm and an initial

138  workload of 25 watts for 6 minutes. Workload was increased by 25 watts after 2

139  minutes and 4 minutes if HR was <70%HRmax. The average HR was taken between
140  the 5™ & 6™ minute once steady state HR was achieved.

141

142  Prior to the second visit, the participants’ cycling workload was established for 60%
143 of the estimated VOzmax. The VOamax (.Min™) was firstly estimated from the Astrand-
144  Ryhming nomogram * using the steady state heart rate and final stage workload and a

145  regression equation for females, as devised by Siconolfi et al., 3*

was then applied.
146  Relative VVOzmax Was then determined by dividing VOzmax (.min™) by the
147  participants’ weight and 60% of the estimated VO.nmax calculated. Finally, the cycling

148  workload was established in watts by using the equation:

149 VOamax (ML.mMin™) -7 x weight (kgs)
150

151 10.8

152
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Upon arrival for the second visit HRest was recorded and pre-exercise affect and self-
efficacy determined immediately prior to exercise. Affective responses were obtained
by participants verbally responding to a Likert scale. Instructions for each of the
measures were given to participants. For example, instructions for the FS were as
follows: “When participating in this exercise you may experience various changes in
mood. Some people may find these changes pleasurable while other people may find
them unpleasant. You may also find that your feelings fluctuate during the course of
the exercise. Feel free to use the 10 points (-5 to +5) to describe how best you feel
during the exercise period.” Instructions for the FAS were as follows: “I want you to
estimate how aroused you are feeling. By arousal | mean ‘worked up’. You might
experience high arousal in a variety of ways such as excitement, anxiety or anger.
Low arousal might be experienced by you in a number of different ways such as

relaxation, boredom or calmness.”

Participants were then instructed to pedal at 50 revs-min™ for a duration of 20 minutes
at their predetermined workload. Heart rate (HR) was recorded every minute while
RPE was recorded every 5 minutes during the 20 minute exercise bout. HR was also
measured immediately following exercise. Affect was again measured at the 10"
minute during and immediately following the 20™ minute of cycling. Self-efficacy

was also determined immediately following the 20 minute exercise bout.

Data analysis
Physiological characteristics were analyzed using one way analysis of variance
(ANOVA). Affective and self-efficacy outcomes and RPE ratings were analyzed

using separate mixed design repeated measures ANOVASs. Two levels corresponding
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to the age of the groups (younger and older) were used for the between-subjects
factor. The within-subjects factor of time of measure represented the prior to, during
and immediately post exercise measures for the affective outcomes. Self efficacy data
were analyzed using a two (age: younger and older) by two (time: prior to and post)
mixed design. RPE responses were analyzed using a two (age: younger and older) by
four (time: 5, 10, 15, 20 minutes during exercise) mixed design. When the assumption
of sphericity was violated, the Hunydt-Feldt adjustments were used. Follow-up
univariate contrasts were performed on significant effects to determine the
significance of pairwise comparisons. Effect sizes (Cohen’s d) accompanying the
mean changes of the self-efficacy and affective responses were calculated by dividing
the mean difference by the pooled standard deviation. *® Bivariate correlation analysis
was also used to determine whether relationships existed between self-efficacy and
affective responses. Correlation analysis was also used to determine whether a

relationship existed between the feeling scale and RPE responses.

Results

Descriptive statistics for demographic and physiological characteristics are presented
in Table 1. ANOVA results revealed that the older women had higher resting systolic
blood pressure (SBPest) (F(1,48) = 7.423, p <.01), resting diastolic blood pressure
(DBPye) (F(1,48) = 7.766, p < .01), BMI (F(1,48) = 30.029, p < .01) and lower

estimated VOumax (F(1,48) = 74.916, p < .01) compared to the younger women.

RPE Results
Descriptive statistics for RPE responses are summarised in Table 2. Sphericity was

not satisfied (Mauchly’s W = 0.375, x? = 45.79, df = 5, p < 0.01), therefore the
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Affective responses to exercise

Huynh-Feldt adjustment was utilized. Repeated measures ANOVA indicated that age
did not significantly differentiate RPE (F(1,48) = 0.52, p < 0.81) measures during
exercise. This result suggests that an exercise stimulus variation did not exist, thus
ensuring that valid comparisons of affective responses could be made. However, a
significant main effect for time of measure was found (F(1,48) = 22.64, p < .01) for
RPE responses. Post hoc analysis revealed that ratings reported at 20 minutes were
significantly higher than ratings reported at 5 and 10 minutes of exercise, when

collapsed across age.

Affective Responses

Descriptive statistics for self-efficacy and affective responses are summarized in
Table 3. ANOVA analysis of the EFI responses revealed a significant main effect for
time of measure (F(1,48) = 7.23, p < 0.01) for positive engagement. Pairwise
comparisons revealed that positive engagement increased significantly immediately
following exercise compared to prior to and during exercise, when collapsed across
age groups. A significant main effect for age (F(1,48) = 10.26, p < 0.01) was also
found, whereby positive engagement responses were significantly higher in the older
age group compared to the younger age group. No significant interaction between age

and time of measure (F(1,48) = 2.36, p < 0.12) was found.

ANOVA analysis of “revitalization” demonstrated a significant main effect for time
of measure (F(1,48) = 12.33, p < 0.01). Pairwise comparisons found that
“revitalization” also increased significantly immediately following exercise compared

to prior to and during exercise, when collapsed across age groups. No significant
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effect for age (F(1,48) = 1.76, p < 0.20) or interaction between age and time of

measure (F(1,48) = 3.25, p < 0.61) was found for “revitalization” responses.

Analysis of “tranquility” responses revealed a significant main effect for time
(F(1,48) = 3.43, p < 0.05) whereby “tranquility” significantly increased immediately
following exercise compared to during exercise, when collapsed across age groups. A
significant interaction was also found between time of measure and age for
“tranquility” (F(1,48) = 10.73, p <.01). Pairwise comparisons revealed that the
younger age group had significantly lower “tranquility” responses during and post
exercise compared to the older age group. There was no significant main effect for

age (F(1,48) = 1.89, p <.18) for “tranquility” responses.

Analysis of “physical exhaustion” responses revealed a significant main effect for age
(F(1,48) = 13.21, p < 0.01). The younger age group had significantly higher “physical
exhaustion” responses compared to the older age group. No significant main effect for
time of measure (F(1,48) = 0.70, p < 0.49) or interaction between age and time of

measure (F(1,48) = 2.19, p < 0.13) was found for “physical exhaustion” responses.

ANOVA analysis of the FS found a significant main effect for time of measure
(F(1,48) = 4.40, p < 0.02) and a significant interaction between age and time of
measure (F(1,48) = 3.16, p < 0.05). When collapsed across age groups, FS responses
significantly decreased during exercise compared to prior to and post exercise. The
younger age group also had significantly lower FS responses immediately following
exercise compared to the older age group. No significant main effect for age (F(1,48)

= 1.15, p < 0.29) was found.

10
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The FAS analysis found a significant main effect for time of measure (F(1,48) = 8.43,
p < 0.01). FAS responses significantly increased immediately following exercise
compared to prior to and during exercise, when collapsed across age groups. No
significant main effect for age (F(1,48) = 0.00, p < 1.10) or interaction between age
and time of measure (F(1,48) = 0.56, p < 0.56) was found. Effect sizes for affective
responses varied from small to high with the smallest change occurring in positive
engagement (ES = -0.02) and the greatest change occurring in revitalization (ES = -

0.97).

Self-efficacy

ANOVA analysis of self-efficacy responses demonstrated a significant main effect for
time of measure (F(1,48) = 80.72, p < 0.01). Pairwise comparisons revealed self-
efficacy significantly increased immediately following exercise compared to prior to
exercise, when collapsed across age groups. A significant main effect for age (F(1,48)
=7.07, p <0.02) was also found. The younger age group had significantly higher
overall self-efficacy compared to the older age group. Lastly, a significant interaction
between age and time of measure (F(1,48) = 10.15, p < 0.01) was found, whereby the
younger age group had significantly higher self-efficacy prior to exercise compared to
the older age group. Effect sizes for self-efficacy change were in the high range for

younger (ES = -1.06) and older (ES = -1.55) women.

Correlation analysis
Bivariate correlations were used to determine whether relationships existed among

self-efficacy and affective responses to exercise (Table 4). No significant correlations

11
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were found between self-efficacy prior to exercise and affective responses during
exercise. However, a trend was observed between self-efficacy prior to exercise and
“tranquility” (r = .35, p = .08) and “physical exhaustion” (r = -.36, p = .07) during
exercise, suggesting that the more efficacious participants reported higher tranquility

and lower levels of fatigue during exercise.

Significant correlations were found between self-efficacy immediately following
exercise and “tranquility” (r = .48, p =.01), “physical exhaustion” (r = -.59, p = .00)
and Feeling Scale (r = .46, p = .02) responses during exercise. These results suggest
that participants who reported greater feelings of “tranquility”, less fatigue and more
positive feeling states during exercise felt more efficacious immediately following
exercise. A trend was also observed between self-efficacy immediately following
exercise and “revitalization” during exercise (r = .38, p =.06), suggesting that
participants reporting greater feelings of “revitalization” during exercise felt more
efficacious immediately following exercise. No significant correlations were found
between self-efficacy immediately following exercise and Felt Arousal Scale

responses during exercise.

Significant correlations were found between exercise self-efficacy immediately
following exercise and “revitalization” (r = .58, p =.00), tranquility (r = .40, p = .04)
and “physical exhaustion” (r = -.60, p = .00) immediately following exercise. These
results suggest that participants with greater post exercise self-efficacy have greater
feelings of “revitalization”, “tranquility” and less fatigue immediately following

exercise.

12
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Finally, correlation analysis was also conducted to determine whether a relationship
existed between the RPE response and the FS and FAS responses reported during
exercise and the RPE response reported at 20 minutes of exercise and FS and FAS
responses immediately following exercise (Table 5). Significant correlations were
found between the RPE and FS (r = -.48, p = .00) and FAS (r =.303, p = .05)
responses during exercise, whereby a higher RPE response correlated with a lower FS
and higher FAS response. A significant correlation was also found between RPE
responses at 20 minutes of exercise and FS responses immediately following exercise
(r =-.525, p =.00). Therefore, a higher RPE response at 20 minutes of exercise
correlated with a lower Feeling Scale response immediately following exercise. No
significant correlations were found between RPE responses at 20 minutes of exercise

and FAS responses immediately following exercise.

Discussion

This investigation found that an acute bout of moderate-intensity exercise produced
more positive and fewer negative affective states in both younger and older women.
The results therefore do not support the hypothesis that older women would
experience more negative affective states compared to younger women following an
acute bout of exercise. In fact, for this group of women, age does not seem to have a
deleterious effect on affective states during exercise. These findings are consistent

with previous investigations on acute exercise bouts. *?

However, the current findings are in contrast to Focht et al., > who found that both
younger and older participants experienced more negative and less positive responses

to an acute exercise bout. A possible explanation for the differences between the

13
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psychological responses may be due to the variation in methodology. Participants in
the current study were working at a lower intensity of 60% VOamax compared to

participants in Focht et al.’s study of 65% VOamax. The sedentary individuals may
have perceived the higher intensity as overly challenging. RPE scores support this
view. The current study’s RPE scores ranged from “fairly light” to “somewhat hard”
throughout the exercise bout. In contrast, RPE scores of participants in Focht et al.’s
study ranged between “somewhat hard” and “hard”. Negative relationships between
exercise intensity and affective responses have been previously reported. %% As
physiological cues influence exercise-induced affect *° it would be feasible that
sedentary older women who experience physical exertion would have unpleasant
affective responses. ?* For sedentary older women, the intensity of 60% VOama may
elicit more favorable responses to an acute bout of exercise and may lead to the

increased possibility of future exercise participation.

The finding that the older women experienced more positive than negative affective
responses from the exercise bout was unexpected. Age-related physiological changes
negatively affect an individual’s PFC. #* A 10% per decade decline in VOamax OCCUrS
in sedentary adults from the age of 30 years. *® In addition to physiological changes,
aging also brings about changes in mood disturbance, namely increased negative
affect and decreased positive affect. *° It would therefore be expected that an exercise
bout would elicit more negative responses from the older women. A possible
explanation for these results is that the older women had a positive experience
through mastery accomplishment. Exercise self-efficacy increased for both groups of
women immediately following exercise. Self-efficacy is said to be specific to the task

being performed. ** Therefore, exercise self-efficacy levels may have increased for

14
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this particular task through a sense of accomplishment at completing 20 minutes of
moderate intensity exercise. One exercise barrier for older adults is the perception that
exercise will be tiring, causing concerns for their health. “* However, the women were
able to complete the exercise bout feeling no ill effects despite being fatigued during
the task. This may have implications for future exercise participation. Giving
sedentary older women the opportunity to successfully complete a moderate-intensity
exercise activity may promote a sense of accomplishment and the perception that
exercise can be an enjoyable experience. Repeated success in the chosen activity will
raise mastery expectations through the acquisition of a skill for dealing with stressful

situations. 2 This will ultimately increase efficacy beliefs.

However, while exercise self-efficacy increased for both groups of women, pre-
exercise self-efficacy did differ as a function of age. The younger women experienced
higher levels of task-specific exercise self-efficacy compared to the older women
prior to the exercise bout. This would be in keeping with the idea that generational
circumstances may influence exercise self-efficacy. Many older women believe that
they are unable to perform an activity before a first attempt is made, due to a lack of
experience or knowledge regarding exercise, particularly if they have been socially
discouraged from participating in exercise in their younger years. ** The lack of
sporting opportunities as girls coupled with a strong social commitment to their
families may result in older women lacking the confidence to pursue an exercise
regime at this time in their life. ** These women have now found themselves in a new
cultural period whereby they are being told that exercise is an essential component of
good health. *° Exercise and health professionals should consider the self-efficacy of

older sedentary women when prescribing exercise. Identifying older women with

15
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lower exercise self-efficacy in the early stages of exercise adoption may benefit from

informational and motivational instruction to increase their exercise efficacy beliefs.

42

In regards to whether age would moderate basic affective responses, this study
obtained mixed findings. Both groups of women experienced increases in the Felt-
Arousal Scale following exercise compared to prior to and during exercise. In
addition, Feeling Scale responses decreased from baseline during exercise for both
groups, however this decrease did not persist for the older women when post exercise
measures were taken. The older women experienced decreased fatigue and higher
positive engagement prior to, during and after exercise and higher tranquility levels
during and post exercise. Increased revitalization, tranquility and positive engagement
post exercise occurred for both groups. These findings suggest that while both groups
perceived they were exerting themselves during the exercise bout, the older women
found this exertion as a positive experience once they had completed the activity. +*
This further supports the idea that mastery accomplishment was perceived by the
older women for completing a bout of moderate-intensity exercise. Past experiences

in an exercise activity can therefore shape an individual’s self-efficacy.

The fact that physical exhaustion, positive engagement and tranquility were a function
of age may also suggest that the older women had a more enjoyable exercise
experience compared to the younger women. Exercise enjoyment is thought to have
an influence on the psychological responses to exercise. > However, the current study

did not measure exercise enjoyment and therefore can only speculate on this

16
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relationship. Further studies on the relationship between exercise enjoyment and the

affective responses of women of differing ages are warranted.

A reciprocal relationship between self-efficacy and affective responses was
demonstrated in the current study and is consistent with the literature. ***" Results of
the correlation analysis revealed that participants who reported greater feelings of
tranquility, less fatigue and more positive feeling states during exercise felt more
efficacious post exercise. In addition, participants with greater post exercise self-
efficacy had greater feelings of revitalization, tranquility and less fatigue post
exercise. Bartholomew and Miller * found participants who had perceived a strong
sense of mastery accomplishment reported greater positive well-being following an
acute exercise bout. The mastery experience mechanism may do well towards
increasing future exercise self-efficacy for performing stationary cycling in this group

of sedentary women.

A number of limitations in the current study should be addressed. The relatively small
sample of participants means that interpretation of the current findings should be
taken with caution. However, post exercise effect sizes were generally moderate to
large, supporting the significant findings. Secondly, the findings are only relevant to
sedentary women and may not be able to be replicated for male sedentary participants.
As gender specific differences in psychological responses to exercise may exist,
further studies including male sedentary participants or differences with active
individuals of either gender is recommended. Thirdly, exercise enjoyment was not
measured and therefore the author can only speculate as to whether the older

participants found the exercise experience to be an enjoyable one. Lastly, only one
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exercise intensity of 60% \VO,ax for a duration of 20 minutes was employed in the
current study. Exercise bouts of varying intensities and durations may elicit quite

different responses from participants.

In conclusion, this study found that older sedentary women did not experience more
negative affective states following a bout of exercise compared to younger sedentary
women. This would suggest that for this group of women, aging does not have an
effect on affective states. The older women in particular experienced more positive
affective states following a bout of moderate-intensity exercise. As advancing age is
associated with an increased risk of chronic cardiorespiratory conditions it is

important that older women maintain an active life.

18



440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

Affective responses to exercise

References
1. McAuley, E., Blissmer, B., Katula, J. & Duncan, T.E. Exercise environment, self-
efficacy and affective responses to acute exercise in older adults. Psychology and

Health. 2000; 15: 341-355.

2. Raedeke, T.D. The relationship between enjoyment and affective responses to

exercise. Journal of Applied Sport Psychology. 2007; 19: 105-115.

3. Focht, B.C., Knapp, D.J., Gavin, T.P., Raedeke, T.D. & Hickner, R.C. Affective

and self-efficacy responses to acute aerobic exercise in sedentary older and younger

adults. Journal of Aging and Physical Activity. 2007; 15: 123-138.

4. Pronk, N.P., Crouse, S.F. & Rohack, J.J. Maximal exercise and acute mood

response in women. Physiol Behav. 1995; 57(1): 1-4.10.

5. Young, P.T. The role of hedonic processes in the organization of behavior. Psychol

Rev. 1952; 59(4): 249-262.

6. Gauvin, L., & Rejeski, W.J. The Exercise-Induced Feeling Inventory: Development

and initial validation. Journal of Sport & Exercise Psychology. 1993; 15: 403-423.

7. Rich, S.C. & Rogers, M.E. Stage of exercise change model and attitudes toward

exercise in older adults. Percept Mot Skills. 2001; 93(1): 141-144.

19



463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

Affective responses to exercise

8. Arent, S.M., Landers, D.M. & Etnier, J.L. The effects of exercise on mood in older
adults: a meta-analytic review. Journal of Aging and Physical Activity. 2000; 8: 407-

430.

9. Rejeski, W.J., Focht, B.C. & Messier, S.P. Obese, older adults with knee
osteoarthritis: weight loss, exercise and quality of life. Health Psychol. 2002; 21(5):

419-426.

10. Ekkekakis, P. & Petruzzello, S.J. Acute aerobic exercise and affect. Current status,

problems and prospects regarding dose-response. Sports Med. 1999; 28(5): 337-374.

11. Harris, A.H., Cronkite, R. & Moos, R. Physical activity, exercise coping and
depression in a 10-year cohort study of depressed patients. J Affect Disord. 2006;

93(1-3): 79-85.

12. Annesi, J.J. (2002). Relationship between changes in acute exercise-induced
feeling states, self-motivation and adults’ adherence to moderate aerobic exercise.

Perceptual Motor Skills, 94, 425-4309.

13. Bandura, A. Self-efficacy: toward a unifying theory of behavioral change. Psychol

Rev. 1977; 84(2): 191-215.

14. Marcus, B.H., Selby, V,C., Niaura, R.S. & Rossi, J.S. Self-efficacy and the stages
of exercise behaviour change. Research Quarterly for Exercise and Sport. 1992;

63(1): 60-66.

20



488
489
490

491

492

493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

Affective responses to exercise

15. McAuley, E. & Blissmer, B. Self-efficacy determinants and consequences of

physical activity. Exercise and Sport Sciences Reviews. 2000; 28(2): 85-88.

16. Sallis, J.F. & Hovell, M.F. Determinants of exercise behaviour. Exercise and

Sport Science Reviews. 1990; 18: 307-330.

17. Bartholomew, J.B., & Miller, B.M. Affective responses to an aerobic dance class:

the impact of perceived performance. Res Q Exerc Sport. 2002; 73(3): 301-3009.

18. McAuley, E., Talbot, H-M. & Martinez, S. Manipulating self-efficacy in the
exercise environment in women: influences on affective responses. Health Psychol.

1999; 18(3): 288-294.

19. Booth, F.W. & Zwetsloot, K.A. Basic concepts about genes, inactivity and aging.

Scand J Med Sci Sports. 2009; 20: 1-4.

20. Kuk, J.L., Saunders, T.J., Davidson, L.E. & Ross, R. Age-related changes in total

and regional fat distribution. Aging Research Reviews. 2009; 8(4): 339-348.

21. Tanaka, H. & Seals, D.R. Invited Review: Dynamic exercise performance in
Masters athletes: insight into the effects of primary human aging on physiological

functional capacity. Physiology of Aging. 2003; 95: 2152-2162.

22. Barnett, F. Do physical activity levels influence the cardiovascular-related
physiological characteristics of postmenopausal women? Australasian Journal on
Aging. 2009; 28(4): 216-218.

21



514
515
516
517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

Affective responses to exercise

23. McAuley, E., Jerome, G.J., Elavsky, S., Marquez, D.X. & Ramsey, S.N. Predicting
long-term maintenance of physical activity in older adults. Prev Med. 2003; 37: 110-
118.

24. Treasure, D.C. & Newbery, D.M. Relationship between self-efficacy, exercise
intensity and feeling states in a sedentary population during and following an acute

bout of exercise. Journal of Sport and Exercise Psychology. 1998; 20: 1-11.

25. Thomas S, Reading J, Shephard R. Revision of the Physical Activity Readiness

Questionnaire (PAR-Q). Canadian Journal of Sport Sciences 1992; 17(4): 338-345.

26. McAuley, E., & Jacobson, L. Self-efficacy and exercise participation in sedentary

adult females. American Journal of Health Promotion. 1991; 5(3): 185-207.

27. McAuley, E. , & Mihalko, S.L. Measuring exercise-related self-efficacy. In Duda,
J.L, ed. Advances in Sport and Exercise Psychology Measurement. Morgantown,

W.V: Fitness Information Technology; 1998: 371-390.

28. Tellegen, A., Watson, D. & Clark, L.A. On the dimensional and hierarchical

structure of affect. Psychological Science. 1999; 10(4): 297-303.

29. Hardy, C., & Rejeski, W.J. Not what but how you feel: The measurement of

exercise-induced affect. Journal of Sport & Exercise Psychology. 1989; 11: 304-317.

30. Svebak, S., & Murgatroyd, S. Metamotivational dominance: A multimethod

validation of reversal theory constructs. J Pers Soc Psychol. 1985; 48: 107-116.

22



540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

Affective responses to exercise

31. Dunn, E.C. & McAuley, E. Affective responses to exercise bouts of varying

intensities. Journal of Social Behavior and Personality. 2000; 15(2): 201-214.

32. Bozoian, S., Rejeski, W.J. & McAuley, E. Self-efficacy influences feeling states
associated with acute exercise. Journal of Sport and Exercise Psychology. 1994; 16:

326-333.

33. Borg, G.A.V. Perceived exertion as an indicator of somatic stress. Scand J

Rehabil Med. 1970; 2; 377-381.

34. Siconolfi, S.F., Cullinane, E.M., Carleton, R.A., & Thompson, P.D. Assessing
VOumex in epidemiologic studies: modification of the Astrand-Ryhming test. Med Sci

Sports Exerc. 1982; 14(5): 335-338.

35. Astrand, P.O & Ryhming, I. A nomogram for calculation of aerobic capacity
(physical fitness) from pulse rate during submaximal work. J Appl Physiol. 1954; 7:

218-221.

36. Cohen, J. Statistical power analysis for the behavioral sciences. San Diego, CA:

Academic Press; 1988.

37. McGowan, R.W., Talton, B.J. & Thompson, M. Changes in scores on the profile

of mood states following a single bout of physical activity: heart rate and changes in

affect. Percept Mot Skills. 1996; 83(3): 859-866.

23



565

566

567

568

569

570

571

572

573

574

575

576

o577

578

579

580

581

582

583

584

585

586

587
588

589

590

Affective responses to exercise

38. Tanaka, H. & Seals, D.R. Endurance exercise performance in Masters athletes:

age-associated changes and underlying mechanisms. J Physiol. 2008; 586(1): 55-63.

39. Fillingim, R.B. & Blumenthal, J.A. Psychological effects of exercise among the
elderly. In: Seraganian,P, ed. Exercise Psychology: The influence of physical exercise

on psychological processes. New York: Wiley; 1993: 237-254.

40. O’Brien Cousins, S. “‘My heart couldn’t take it’: Older women’s beliefs about

exercise benefits and risks. Journal of Gerontology. 2000; 55B(5): 283-294.

41. Branigan, K.P., & O’Brien Cousins, S. Older women and beliefs about exercise
risk: what has motherhood got to do with it? Journal of Women and Aging. 1995;

7(4): 47-66.

42. Barnett F, Spinks W. Exercise self-efficacy of postmenopausal women resident in

the tropics. Maturitas. 2007; 58(1): 1-6.

43. McAuley, E., & Courneya, K.S. The subjective exercise experiences scale

(SEES): development and preliminary validation. Journal of Sport and Exercise

Psychology. 1994; 16: 163-177.

24



