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Based on the distraction hypothesis, an acute exercise session providesiat firom
life stress and serves as an explanation for why exercise potentiptlyies affect. It is
plausible that not all exercise settings provide a distraction from lgssstEnjoyable and
attention absorbing exercise experiences may provide a strongertidistean time out
from daily stresses and worries than exercise that is less enjoyaierdion absorbing.
Therefore, the purpose of the present study was to compare reading foreplessus
school on affective state responses, enjoyment, and attentional focus. khatiie
college students (15 males, 21 females) completed two moderate intensityeexer
sessions, one session per reading condition. Affective responses were measunel] pre
post, and 60 minutes post each exercise session. Enjoyment and attentional focus were
measured post exercise. Through a series of repeated measures ANEAs showed
pleasure reading resulted in more positive feelings during exerciseashex¢book
reading resulted in participants feeling slightly worse during esexmmpared to

baseline. Both groups felt better post exercise; however the magnitude of arange f



affective valence and positive engagement was larger when reading farplea
Responses for activation, energy, revitalization, tension, tiredness and physical
exhaustion improved over time and were similar between the two groups. No changes in
calmness or tranquility were observed pre to post. Activation, calmness, tensigg, ener
positive engagement and revitalization responses decreased towards basskr@0l
minutes post exercise with energy responses lower than baseline. Howeegveaffe
valence continued to increase for the school reading group and was maintained for the
pleasure reading group 60 minutes post exercise. Participants reported gmngatment

and attentional focus when reading for pleasure versus school. Additionalglation
analysis showed enjoyment and attentional focus were related to posteeaéemtive
valence, arousal, energy, revitalization, and positive engagement withrtblatoons

being in the moderate range. These findings support that reading for p\ehgare
exercising is more enjoyable and attention focusing resulting in more padfeetve
responses, thus reading for pleasure may provide a stronger distraction compared to

reading material that is related to daily life stress.
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CHAPTER 1: INTRODUCTION

A substantial amount of research has shown that exercise can result in positive
affective changes (Arent, Landers, & Etnier, 2000; Petruzzello, Landatfseld,

Kubitz, & Salazar, 1991). An acute bout of exercise can not only reduce negative
affective states such as tension, tiredness, fatigue, and depression (Rath@

Miller, 2002; Kennedy & Newton, 1997; Nelson & Morgan, 1994; Thayer, 1987) but it
can also increase positive affect such as feelings of vigor and energzgaelall,

Miller, & Bixby, 2009; Kennedy & Newton, 1997; Rejeski, Gauvin, Hobson, and Norris,
1995; Thayer, 1987; Turner, Rejeski, & Brawley, 1997). Investigating affectigensess

to exercise is important as doing so may provide insights on how to structureeestercis
promote adherence as well as mental health.

Currently, an approximate 60% of U. S. adults are insufficiently active and 25%
are not active at all (Centers for Disease Control, 1999). With alarming nuscicéras
these, the difficult task of getting the population more active is a growingronc
Understanding affective responses to acute exercise may develop insights on how t
structure exercise to provide positive experiences that foster continuety act
involvement. Affective responses to acute exercise may influence subserergeex
participatioras many people report exercising for mood related benefits (McAuley,
Jerome, Elavsky, Marquez, & Ramsey, 2003; Thayer, Newman, & McClain, 1994). In
fact, research shows that positive affective changes associated wilererdise relate
to enhanced motivation to exercise in the future (Focht, 2009; Raedeke, Focht, & Scales,

2007). Examining the impact of exercise on transient indicators of psychologital wel



being may also provide insights on how to optimally structure exercise to promotal m
health. The long term effects of exercise on mental health are surmisedue, lve part,
to repeated exposure to acute exercise (Gauvin & Rejeski, 1993).

Exercise-related affective changes are also robust across a wity wéri
populations (e.g., age and gender; Ekkekakis, Hall, & Petruzzello, 2008; Parfitt,
Markland, & Holmes, 1994). A considerable amount of research has examined how
different factors of the exercise experience (e.g. setting, ibgedsration) may impact
affective responses. Positive affective changes occur across a wedg gaexercise
contexts (e.g., lab/naturalistic, self-selected/prescribed intefsikgkakis & Lind,

2006; Focht, 2002; Focht, 2009; McAuley, Mihalko, & Bane, 1996). This research also
shows that moderate intensity exercise is sufficient to elicit positfeetive changes

while high intensity may negate positive affective changes, espediallyg exercise
(Ekkekakis, Hall, & Petruzzello, 2008; Parfitt, Markland, & Holmes, 1994).

Current research findings support that affective responses during exergise ma
fluctuate and post exercise measurement times may not capture those se@palhse
Ekkekakis, & Petruzzello, 2002). It is recommended by researchers to mdéstire a
during exercise since affective responses can vary throughout the session gauvi
Rejeski, 1993). However, few studies have measured affect during exetsditide is
known about lasting effects of exercise. Of the few studies to do so, Thayer (1987)
measured affect 60 and 120 minutes post exercise and affective improvements were
maintained from 30 minutes post walking. Overall, research surrounding the flutsuat

of affective responses during and extended post test periods remain unclear.



Although an acute bout of exercise is often associated with improved affect, the
reasons why exercise potentially influences affect is not well uodersDne hypothesis
is the distraction hypothesis. This theory states that exercise providesautifnom life
stress and daily worries, thereby improving affective states. Barhke aigai@d.978)
developed this hypothesis based on the results of their study aimed at examining how
exercise and meditation impact anxiety. Participants reported sigrifiéawer anxiety
after 20 minutes of walking on a treadmill, relaxation, or quiet rest sitting tliaae
The decrease in anxiety was similar across all three groups leadiresdarchers to
conclude that all three activities distracted participants from thestliéss. They took a
time out to exercise, perform relaxation therapy, or sit quietly in anegclihereby
improving affect. This general finding was replicated by Raglin and MofD285).

Both exercise and participation in a distracting activity result in idiate
improvements in affect. However, the duration of the affective benefits is Hot we
understood. For example, exercise has been shown to result in longer decreasetyin anx
compared to meditation (Raglin & Morgan, 1987). However, they did not assess whether
exercise or a distracting activity differentially influenced positiffech. In a more recent
study, Focht and Hausenblas (2001) had two groups included in this study and
participants were randomized to one of two groups. One group exercised in a natural
setting and the other group sat quietly. Participants in both settings showetreinc
anxiety and increases in tranquility immediately post exercise and gsiieBoth

conditions also showed increases in positive engagement and revitalization 30 minutes



post exercise/quiet rest. Additional research is needed to clarify theodushtthanges
in both positive and negative affect based on the distraction hypothesis.

The distraction hypothesis has been supported by research to be a very possible
explanation of why exercise improves affect. However, research also showstthkh
exercise experiences produce the same results.

Based on the distraction hypothesis, if exercise does not provide time out from
daily worries and stresses then affect should not improve. Support for this assertion has
been found in a study by Breus and O’Connor (1998). In this study a sample of high trait
anxious college-aged females (n=18) were recruited. Each participant tsohfpler
sessions including exercise for 20 minutes, exercise and studying for 40 minutes,
studying only for 40 minutes, and a control condition involving quiet rest while sttting
an exercise bike. According to the distraction hypothesis, the exercise gobtipeauiet
rest group should see improvements in affective responses. Exercise wasematpdet
low intensity (40% of V@ max) performed on a cycle ergometer. Anxiety was measured
pre and post each condition. Results showed that anxiety was reduced in the exercise only
condition. The study conditions did not see a decrease in anxiety supporting the
distraction hypothesis because the participants were not given a break frpstrdages.
While no decreases in anxiety were reported in the quiet control group, which is
inconsistent with the findings of Bahrke and Morgan (1978), it is important to note that
participants were to sit on the cycle ergometer for 40 minutes so the lack géchan

affective responses could be due to sitting uncomfortably for that length of time



In further study of the distraction hypothesis, Russell, Pritschet, FrosteEm
Pelley, Black, and Owen (2003) performed a study to examine how a distractiity act
during exercise such as reading or watching a video would impact affegp@nses
since those activties would potentially provide a greater distraction and tirfreradife
stress. Participants were assigned to one of three groups which includestceeeand
watching a health video, b) exercise and reading health material, oexgt@mse only
with no distraction. Each group showed similar improvements in affect. Russgll, et
(2003) suggested the results revealed that a distraction during exercisetrbay
sufficient to increase the magnitude of the enhanced affective responsemniatigijt
participants may not have focused on the reading or the video while exercisihgwasic
hypothesized to provide a greater distraction. This study raises the issueladrvehe
distraction that is enjoyable and attention absorbing may provide a more positive
experience, therefore improving upon the affective responses to the ezesss®.
Exercise that is not enjoyable or attention absorbing may not provide a time out from
daily stress.

Enjoyable, attention absorbing activities will likely provide a strongs&rabtion
from life stress than activities that are less enjoyable or attentiorbalig. Research has
not yet examined this issue. However, research has examined the role ofestjimym
understanding affective responses to exercise. Raedeke (2007) found enjoyment to be
related to pre to post increases in positive affect. Interestingly, enpoyhaenot relate to

decreases in negative affect.



In addition, researchers have found that social-environmental factors irfluenc
both enjoyment and affective responses (Focht, 2009, Raedeke, Focht, & Scales, 2007).
Walking outdoors resulted in more positive affective responses and higher enfoym
compared to indoor walking on a treadmill (Focht, 2009). Enjoyment was also positively
correlated with improved positive affective responses during outdoor walking.
Furthermore, Raedeke, Focht and Scales (2007) found enjoyment to mediate the
relationship between leadership style and affective responses fordemalétness
class. When the leadership style was health oriented, participants repohnd hig
enjoyment and more positive affective responses. In comparison, when leaderrbehavio
was physique oriented, participants reported lower enjoyment and lower imgratgam
affect.
Problem Satement

Given the existing literature on enjoyment and the distraction hypothesis, an acute
bout of exercise that is enjoyable and attention absorbing may provide a stronger
distraction and time out from daily stresses and worries than exercise lde i
enjoyable or attention absorbing. Theoretically, reading for pleasure dugrgse may
be enjoyable and attention absorbing and thus provide a time out from daily Bfe stre
and result in positive affective changes during and post exercise. Conveiasdilyg re
school related materials may not provide a distraction or time out fromréfssind thus
results in less positive affective changes during and post exercise.rfat&ehow long
the affective improvements last after exercise is also unclear in techditerature and

warrants further clarification.



Therefore, the current study was designed to compare affective responses to a
acute bout of exercise that was designed to enhance enjoyment and attentisn@lefoc
reading for pleasure) versus an acute bout of exercise that was designed to detgrovi
distraction from life stress (reading school related materiagddition, since few studies
have examined the duration of affective benefits following acute exerdset, \&ill be
measured 60 minutes post exercise in addition to pre, during, and immediately post
exercise.

Hypotheses

One hypothesis of the current study is that participants will show increased
positive and decreased negative affect following an acute bout of exercisevetpw
reading for pleasure while exercising should result in more positive affetatee
changes during, immediately post and 60-minutes post exercise compared @ readin
school materials during exercise. A second hypothesis is that participneport
higher enjoyment and attentional focus during the pleasure versus school reading
condition. Finally, the third hypothesis is that enjoyment and attention will be more

strongly correlated with increases in positive affect versus decreasegative affect.



Limitations
The following limitations apply to the present study:
1. Small sample size for the 60 minute post data.
2. A quiet rest control group was not included.
3. Time of day was not controlled for the two exercise sessions.
4. Only students enrolled in Lifetime Physical Activity courses at EasblDa

University participated.

Delimitations
Listed below are the delimitations of the study:
1. Participants needed to be regularly active.
2. Participants need to be able to read during exercise.
3. Participants needed to be healthy with no medical contraindications tosexerci
4. College students from East Carolina University were recruited.
5. Participants performed two 30 minute exercise sessions, one session for each
reading condition (pleasure reading and school textbook reading).
6. Only moderate intensity was performed.

7. Data collection was completed near the week of finals.



Definition of Terms
For the purpose of this study, the following terms are defined:

e Absorption: This term refers to how engaged participants were in the reading.

e Activation: Based on the dimensional affect, activation refers to how ardogsed (
arousal — high arousal) participants feel resulting from exercise.

e Affect: A general, automatic response to a stimulus eliciting feelingsa@d-
bad/pleasure-displeasure.

e Affective valence: Based on the dimensional approach to affective responses,
affective valence refers to how pleasant/good — unpleasant/bad people feel as a
result of exercise.

e Attention: The amount of attention the participant had toward the reading. This
term includes absorption into the reading, focus in comprehending the reading,
and distraction the reading provided from the daily stresses and worries while
exercising.

e Calmness: The calmness subscale of the Stress/Arousal Adjective thredklis
to feelings of pleasantness and low activation.

e Distraction: This term refers to the extent for which the reading diverted
participants’ attention away from life stress.

e Emotions: Emotions (e.g. guilt, fear) occur following mental processing that
attaches some meaning to an event.

e Energy: The energy subscale of the Stress/Arousal Adjective Checldist tie

feelings of pleasantness and high activation.
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Enjoyment: Positive response to the movement experience that reflecigdeel

such as pleasant, liking, and fun derived from an activity.

Exercise: A form of leisure-time physical activity that is perfedmvith a goal of
achieving a particular benefit such as health or cardiovascular endurance.

Focus: This term refers to how much the participants comprehended the reading
during exercise.

Moderate intensity: According to the Centers for Disease Control, moderate
intensity corresponds to a heart rate between 50% and 70% of age-predicted max
heart rate.

Moderator: Characteristics of an individual (e.g. age, gender) that infludreces
exercise and affect relationship.

Moods: Subjective states (e.qg. irritation, cheerfulness) that have aivedasis,

and can enhance or interfere with behavior. Moods last for longer periods of time
compared to emotions and can come and go without a specific cause.

Physical Exhaustion: Feelings such as fatigue or being worn out in response to
exercise.

Pleasure reading: For this study, the pleasure reading consisted of a book or novel
the participant enjoyed reading.

Positive Engagement: Refers to feelings such as happy and up-beabisestp
exercise.

Revitalization: Refers to feeling revived or refreshed in response toigxe
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School reading: For this study, the school reading consisted of textbook reading
the student needed to complete for a class. The textbook could not be health or
fitness related.

Tension: The tension subscale of the Stress/Arousal Adjective Checklistteefer
feelings of unpleasantness and high activation.

Tiredness: The tiredness subscale of the Stress/Arousal Adjective i€hestkls

to feelings of unpleasantness and low activation.

Tranquility: Refers to feeling relaxed or peaceful in response to exercise
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CHAPTER 2: LITERATURE REVIEW

A major challenge in America today is getting people to live an active
lifestyle. This very challenge has been the subject of a large body ofctegsdaare
investigators have examined ways to get inactive individuals to become abive. T
physical activity promotion challenge of helping individuals achieve lomg éxercise
habits may be explained by these affective responses felt from arbaatitef exercise.
If a single exercise session can be structured to enhance affegberses this may help
with exercise related motivation. Long term mental health benefits maydastidue to
an accumulation of short bouts. If people begin to feel better in terms of mental heal
resulting from exercise, then they may continue to be chronically active.

Understanding affective responses to exercise may help shed light on how to
make the exercise session more pleasant for individuals. Research exan@ntag
health has and will reveal what potential factors may or may not enhaactvaff
responses. Currently, how to structure an exercise session to optimally irafientive
responses is not well understood. By examining affective responses to acciteexe
clarifies this issue.

In the coming sections, the nature of affect will be explained and the existing
research on its relationship to exercise will be examined. Measuremeitezations,
individual characteristics, intensity and duration of exercise will be rexdes it relates
to affective responses. Additionally, social psychological factors, thactisn

hypothesis, and enjoyment and the connection affective states have with edeh will
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discussed. By thoroughly understanding affective responses as known by current
research, the basis for the present study will be revealed.
Categorical and Dimensional Views of Affect

Before examining how exercise and affect are related it is iangdd understand
the nature of affect. Although the terms affect, mood, and emotions are often used
interchangeably they reflect distinct psychological states. Moods usastifpr a
prolonged period of time and sometimes do not have a distinct cause (e.g. , happy or
irritated). Moods tend to be constant without variation. In contrast, emotions amg feel
states brought about by cognitive processes following an event, object or persen that
impactful to the individual (e.g. feelings of anxiety before a performamfrent of an
audience). Emotions have a specific cause and do not last long like moods. Affect, like
emotions, are responses to a stimulus. However, the response is immediate andcautomati
without substantial, or any, cognitive appraisal. Affective responses cathéepasitive
or negative. Positive affect refers to feelings of pleasure, calmnesgrgy én response
to a stimulus. Negative affect can be described as feeling tired, tenservous (Lox,
Ginis and Petruzzello, 2006). In conclusion, moods can change with or without a specific
reason whereas emotions occur in reaction to something such as bad news for.example
Both require cognitive awareness and processes, but affect refers titettieareeaction
to a stimulus, such as exercise, with minimal cognitive input (Lox, Ginis & Relfaz
2006). Knowing the difference between moods, emotions and affective feelingstates

important because while the terms are related, they have distinctt@eped should
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not be confused. Moreover, understanding the differences helps clarification when
measuring and evaluating psychological responses to exercise.

To further comprehend the nature of affect, the organization of affective
responses should be examined. Affect is considered to be hierarchically stractdire
ought to be assessed at the multiple levels. The higher-order level consistsbf g
valence (pleasant/unpleasant) and activation (high or low) dimensions asdoicture
Figure 1. The valence and activation dimensions of all affective respomsis phtted
in one of the four quadrants as shown in the figure below of the circumplex model:
pleasant high activation (e.g., excitement, energy), pleasant low amtivaig.,
calmness, relaxation), unpleasant low activation (e.g., boredom, fatigue), easal
high activation (e.g., tension, distress). Finally, the lower-order levéleaft @onsists of
distinct, specific categorical affective states (Tellegen, Wa&d®iark, 1999). The
circumplex model of dimensional affect is useful because of its broad raddpalance
of both positive and negative affect. This model provides a useful framework for gtudyin
the effects of various exercise stimuli on affect (Lox, Ginis, & Petrlo;Z2006;
Tellegen, Watson, & Clark, 1999). Additionally, categorical states providehinsitp
specific and individual feeling states impacted by exercise. Whilerobsza debate
whether affect should be measured dimensionally or categorically, a commoadpisr
to measure at multiple levels to gain insight on overall affect as well asstivect

content experienced from exercise.
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Figure 1: Circumplex Model - www.public.iastate.edu/~ekkekaki/research.html

Relationship between Exercise and Affect

The relationship between exercise and affect is not yet completely wudkrst
the first studies examining this relationship, only negative affect wasumesh
Researchers focused on how exercise reduced negative affect, gspecialical
populations. In a small sample of adult depressed women, Doyne, Chambless, and
Beutler (1983) examined whether aerobic exercise could lower depressitine Fost
2-3 weeks of the study, participants served as their own baseline-control granipdy g
to the clinic 4 times weekly and sitting quietly in an office for 30 minutes. Foretkte n
six weeks, these women exercised for 30 minutes four times per week on a cycle

ergometer. Each day participants filled out the Depression Adjective ChéDIAISL)
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that measures depressed affect. Results showed that depression waarsilyridwer
compared to baseline throughout the weeks of the exercise intervention.

In a larger study with 40 clinically depressed individuals, Doyne, OdgiprK
Bowman, Osborn, McDougall-Wilson, and Neimeyer (1987) randomly assigned
participants to one of three, eight week conditions including running, weight lifting, and a
control condition. All exercise sessions were supervised by undergradatieches
assistants and participants completed three or four sessions per week. Adbattery
guestionnaires measuring depression were administered to the exercise gdaings a
control group at baseline, midpoint, and post intervention as well as 1, 7, and 12 months
post treatment. Significantly lower depression scores were observed foxbatise
groups at each measurement period and scores were significantly lowéreticanttol
condition participants.

In addition to examining the effect of exercise on depression, exercises and i
ability to reduce anxiety was also of much interest in early researchrexgmaffective
state responses to exercise. Lion (1978) examined how cardiovascular carglitioni
influenced anxiety in a sample of three psychiatric patients as compareonioa c
group. Participants were taken to the local boardwalk where they jogged at leaskeone
on three or more days each week for two months. The control group was taken to the
boardwalk the same amount of times as the exercise group, but did not exercise. Lion
found that posttest scores at the conclusion of the two months revealed a significant
reduction in anxiety as compared to the control group using the State-TraityAnxie

Inventory (STAI) which measures anxiety.
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Similar results were found by Steptoe, Edwards, Moses, and Matthews (1989) in a
study comparing the psychological effects of aerobic training (n=24) artteatian-
placebo strength training/flexibility control group (n=23) in highly anxiousviddals
recruited from the general public. Participants completed four exeegsmss per week
for 10 weeks. The exercise group performed 30 minutes of brisk walking or jogging
starting with a warm up and ending with a cool down. The control group performed
discontinuous exercise in an exercise room for about 20 minutes but they did not exceed
a heart rate of 50% HR max. All participants completed the STAI as wiblé &% ofile of
Mood States (POMS) pre and post the training period. The POMS measures six mood
states including tension, depression, anger, vigor, fatigue, and confusion. Greater
reductions in tension and anxiety scores were observed in the aerobic training group
compared to the attention control group. Although not evaluating affective responses to
acute exercise, through the years the mounting research supports thaedsaring
reduces anxiety and depression.

Since then a growing body of knowledge reveals that exercise partinijsat
linked to reduced depression and anxiety in large scale population based studies
(Goodwin, 2003; Stephens, 1988) as well as clinical trial research (Blumenthal, et al.,
1999; Dunn, Trivedi, Kampert, Clark, & Chambliss, 2005). In fact, research comparing
exercise to other treatment modalities such as anti-depressant noedibatils that
exercise participation is as effective as more standard treatmixatwide, research has
also shown that exercise is as effective as traditional stress mardgeEmnseling in the

treatment of stress and anxiety (Berger, Pargman, & Weinberg, 2002).
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Although many of the earlier studies examined the effects of exercise on
relatively long-term mental health outcomes, other studies examined theoéffec
exercise on more transient indicators of psychological well being inclutfeige
states such as anxiety and other negative states measured by the POkRNR2rHaw
recent trend has been to not only examine negative affect, but also positiieeaffeate
responses to exercise. While reductions in negative affect are importanicial c
populations, for the general population the increases in positive affective responses to
exercise may be more pronounced than reductions in negative affect. Also, undegstandi
the effect of exercise on positive affective states is important becaundal nvell-being
is not simply the absence of negative affect, it is also the presence of potgtrve af
which is an indicator of psychological well-being.

In one of the first studies to examine the impact of exercise on positive affect,
Thayer (1987) compared affective responses to sugar snacking and brisk walking.
Participants (n=18) rolled a die and depending on the number rolled they either ate a
chocolate bar or took a 10 minute brisk walk. This was performed for a total of 12 days,
six days for each condition, over a three week period. Affective responses vestaeae
using the short form of the Activation Deactivation - Adjective Checklist pre, 30, 60, and
120 minutes post each condition. The AD-ACL consists of four subscales including two
for both positive (energy and calmness) and negative affect (tension and sjednes
Findings revealed the walking condition showed significantly higher increasesgy ene
and lower scores for tiredness than the sugar snack. For the sugar suitobnc@mergy

increased at first, but then decreased lower than pre test levels by 120 minutes post
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Additionally, tiredness scores decreased at first, but began increasing 60 anchdiz8 mi
post for the walking condition. At each post-test assessment, tension sc@ ésgher
after the sugar snack and significantly lower after walking. Although asedetension
persisted for 120 minutes post walking, the tension scores were lowest at 30 and 60
minutes post walking. No significant results were found for calmness. This stsdy wa
novel in its field by showing brisk walking not only decreased negative but alsasect
positive affect. The relationship between exercise and positive affedhbaglsen been
a topic of much interest and the research has developed to support this relationship.
To examine the effects of exercise on affective responses in a natussisng,
Gauvin, Rejeski, and Norris (1996) studied affective responses to acute vigorous physical
activity in 52 middle aged females. An advantage of this study was that ticesexe
session occurred in the participants’ natural environment. These women wereddstruc
to participate in physical activity as normal and were given the Begl-dnduced
Feeling Inventory (EFI) which assesses categorical affedessincluding positive
engagement, tranquility, revitalization, and physical exhaustion. Participarésalso
given a questionnaire assessing positive and negative affect based on the dimnensiona
view. They were instructed to complete both questionnaires pre and post each vigorous
exercise session lasting 20 minutes or longer (such as fitness clpesssastivities,
jogging, etc.). Data was collected for a total of six weeks and partisipantpleted an
average of three bouts of activity per week. Based on categorical affespenses,
results showed that exercise produced significant increases in positivemeghg

revitalization, and tranquility; however decreases in exhaustion did not reach
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significance. The results also showed an increase in positive affeetl @s\a decrease
in negative affect based on a dimensional affect conceptualization.

Bartholomew and Miller (2002) also observed increases in general pofitioe a
as well as energy and calmness following exercise. They also observealsdsdn
negative affect as well as tension and tiredness in their study of 204 undergraduate
females. Questionnaires assessing these affective feelingwttegiven to the
participant’s pre, five minutes post and 20 minutes after an aerobic exerciseldasce

Similar positive affective responses have also been observed following 10
minutes of laboratory treadmill walking (Hall, Ekkekakis, VanLanduyt, &2eello,
2000). In this study, 42 college-aged males and females walked at a sédesphe®e in
a laboratory setting on two different occasions. Before, immediately post aniduigsn
post walking, participants filled out the Activation Deactivation Checklist G&T)-).
Also, a short form of the State Trait Anxiety Inventory (STAI) assessmxgety was
used. Ratings of Perceived Exertion (RPE), heart rate, and walking speed @ata wer
collected after five and again after 10 minutes of walking. During the, watkicipants
wore an EEG (electroencephalography) cap to record bioelectricalssigrexamine
regional brain activity. Results revealed energetic arousal incrsageficantly from pre
to post walking on both days, however no significant reductions in tense arousal or
anxiety were observed. These findings highlight that increases in po§iéeeraay be
more prevalent in non-clinical populations than reductions in negative affect.

Similar positive affective responses were also observed in short bouts of outdoor

and laboratory treadmill walking lasting from 10-15 minutes (Ekkekakis, Hall,
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VanLanduyt, & Petruzzello, 2000). Increases in activation and feelingsasfypewere
robust across the ecologically valid settings and across the four sanghleled in the
study.

Mounting research continues to provide support that exercise not only decreases
negative affect, but also increases positive affect. Since the relationshgebeatxercise
and affect is becoming better understood, it is important to advance the litbrature
investigating how to enhance positive affective responses to exercise. Whase posit
affective responses are felt, individuals may view exercise more favahaogby
increasing the likelihood of exercise participation. Increasing positieet as also
important in using exercise as a tool to facilitate psychological welgb&nowing what
influences affective state responses will help accomplish these \adsy go
Moderators Influencing Affective Responses to Exercise

Characteristics of an individual (e.g., age, gender) performing thesxbeve
been speculated by researchers to influence the nature and magnitude of psyathologi
responses to exercise. One such potential moderator that has been studied in aymall bod
of research is age. Many of the studies assessing affective respohsis samples of
college-aged males and females; however it is important to consider how older adult
respond to exercise to ensure that affective responses are robust adifesptre

Focht, Knapp, Gavin, Raedeke, and Hickner (2007) examined this very issue by
recruiting a sedentary sample of 18 young adult males and females (@eea2dal0
years) and 15 older adult male and females (mean age= 64.20 years). These iadividual

participated in four 20 minute cycling sessions per week for eight weeksipzarts
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exercised at an intensity of 65% of their }€as determined by a graded ¥g«cycle
ergometer test. Affective responses were measured pre, 10 minutes during, and
immediately post the cycling session performed at the second session of theeeight
trial. Affect was measured using the Exercise-Induced Feeling Inygiiibt), Felt

Arousal Scale (FAS) which measures the activation dimension, and the Feealiag S
(FS) which measures the valence (pleasant/unpleasant) dimension ofafiespponses.
The overall findings were relatively surprising in that no significant asee were
observed in feeling scale or positive engagement responses, but decreases iitytranquil
and increases in physical exhaustion were observed from baseline to during and post
exercise when collapsed across both age groups. The only differences betveggn the
groups were higher FAS scores in the younger age group from baseline to ddring a
post exercise. Also, significant decreases in revitalization in the oldergaduft were
observed whereas the younger group did not show any change in revitalization. The older
adults also reported slightly higher RPE than the young adults. Overallfebevaf
responses to exercise were very similar in both samples. Results weretiognilith the
affective responses typically observed in exercise studies.

Other research examining older adults has produced slightly different results
Pierce and Pate (1994) observed improvements in psychological responsespteaotam
older female adults (n = 16) ranging from 57-71 years old that were regadéig.
Affective responses were measured pre and post an aerobic exercise assasinf the
Profile of Mood States (POMS). The POMS consists of 65 adjectives refleistimpad

scales which are tension, depression, fatigue, vigor, anger, and confusion. Resulis showe
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decreases in tension, depression, fatigue and increases in vigor were olostimged i
sample following exercise. With the conflicting results between studiegasssible that
while age may be a moderator, other moderators present in the study may have
influenced the affective responses. For example, gender and activity leayelsfluence
affective responses.

In one of the first studies to examine gender differences on affective response,
Parftt, Markland, & Holmes (1994) compared active males (n = 20) and females (n = 20)
to inactive males (n = 20) and females (n = 20). Affect was measured usinglthg Fee
Scale (FS) during, post, and 5 minutes post exercise. Participants comptetedtw
exercise sessions lasting four minutes. One session consisted of workingatt6e#o
maximum workload and the other session at 90% of their maximum workload. Results
revealed that active males and females, compared to the inactive groupgnerpe
significantly more positive affective responses in the 90% workload. However, no
differences were found between gender or activity level for affectsponses in the
60% workload. While most studies include a baseline measure of affect, this study di
not. A baseline measure may have provided additional insight into differena®g, if a
between the males and females.

In another study examining the duration of exercise on affective responses in both
males and femaleBaley and Welch (2004) examined the affective responses of both
groups to 15 and 30 minutes of cycling. When baseline data was collapsed across gende

no significant differences were found. Participants, regardless of gendeed similar
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trends for affective responses. The trend was for positive well-being scanesease
while simultaneously psychological distress and fatigue decreased.

Additionally, Ekkekakis, Hall, VanLanduyt, and Petruzzello (2000) examined
affect responses to short bouts of outdoor and indoor treadmill walking sampling both
male and female undergraduate students were recruited for a study including four
experiments. Affective responses to the exercise were measured dimignaimhéound
to be similar within individuals and across the four samples. Participantsectpayher
activation, decreases in tension, and increases in calmness as well as pfesagant
Gender was not found to moderate affective responses. Overall, gender has ned emerg
in literature to be a salient factor in affective state responses twsexealthough older
adult males and females have yet to be compared.

Although affective responses are similar across age and gender, fitredsadg
moderate affective responses to exercise (Parfitt, Markland, & Holm@$). Baoth
active males and females reported increased positive affect assesisedrbgling Scale
whereas inactive males and females reported lower Feeling Scaledioangshigh
intensity exercise. Further examination of fitness level can be foundudalst
Boutcher and Landers (1988) in which trained and untrained males (n=30) paditipate
running on the treadmill for 20 minutes. Trained runners ran for about 80-85% of their
max heart rate and the untrained runners ran at the same RPE of the trainexd 8iateer
anxiety was measured 13 and 5 minutes pre and 5 and 13 minutes post exercise.
Significant reductions in state anxiety were observed only for the traineddualiyi

whereas the non-trained group saw only slight decreases in anxiety.
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In a more recent study, Boutcher, McAuley and Courneya (1999) found
significant decreases in negative affect for untrained males. AkeEsponses to
running in trained (n=13) and untrained males (n=14) were compared. Each participant
completed a 30 minute treadmill running session consisting of a 10 minute light, 10
minute moderate, and 10 minute hard intensity. Speeds were adjusted using RPE and
affective responses were measured with the FS and the Positive and Nefjatve A
Scale (PANAS) which measures positive (feelings of pleasantness) anden@galings
of stress) affect. These scales were administered 5 and 10 minutes pre and 5 and 10
minutes post exercise as well as the 5 and 10 minute mark during each intensity.
Significant increases in positive affect were observed in the trained duomg the
moderate and hard intensities and post exercise compared to baseline and campared t
the untrained group. Negative affect was not significantly different for aiveett group
from baseline to during and post exercise; however the untrained group sawasignific
decreases from baseline to during and post exercise. Feeling Scale Respoases w
similar between the trained and untrained groups, however the untrained individuals
consistently reported lower feeling scale ratings but this trend did ndt sepeficance.

The previous FS findings were similar to those found in a study by Rudolph and
McAuley (1998) where runners (n=13) and non-runners (n=13) responses to the FS
during a 30 minute jog at 60% \¥@ax were compared. Feeling Scale responses were
collected pre, during at minute 9, 19, 29, and post exercise at minute 10 and 30. Tukey
post hoc analysis showed significantly lower FS responses by non-runners during

exercise than runners. The findings of the four previous studies (Boutcher &4ande
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1988; Boutcher, McAuley, & Courneya, 1999; Parftt, Markland, & Holmes, 1994;
Rudolph & McAuley, 1998) support that untrained individuals do not experience the
same affective responses to exercise as trained individuals when pegfthesame
exercise at the same relative intensity based on RPE. During high interesitise
individuals that are regularly active experience enhanced positive affécdecreased
state anxiety whereas inactive participants may feel decreases ingpalidctive states
during high intensity exercise and in some instances feel increases iveaffaiit.
Another factor that may moderate affective responses is baseline Affect
previously discussed, Boutcher et al. (1999) also considered baseline affecindkelr
study. Baseline levels are an important moderator because if the pattcigaort high
positive affect pre exercise levels, then positive affect may not have muchiadoom
improve from an exercise session. The same could be true if participants rgport hi
levels of negative affect at baseline then they have more room to improve.
Rejeski, Gauvin, Hobson, and Norris (1995) investigated baseline as well as in-
task feelings and their impact on post exercise affect responses. A sa®ple of
moderately fit young women were recruited and randomly assigned to one gfdaps
including a 10 minute attention control, 10 minutes, 25 minutes, and 40 minutes of
exercise on a cycle ergometer. Affect was measured pre and 20 minutesnaptteus
EFIl and PANAS while the FS was administered during the last two minutes of the
exercise conditions. Significant time main effects were found for tratyguibsitive
engagement, and revitalization. Only revitalization showed a significattizat by

time interaction. By further examination of the pre test scores the authio flar
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revitalization that participants reporting a pretest score below four shibmédargest
gains in that subscale post exercise for revitalization. Feeling ssplenses were robust
for each exercise condition.

Breus & O’Connor reported similar findings in their sample of 18 moderately
active high trait anxiety young adult females. The participants with thedtighate
anxiety scores as measured by the State Trait Anxiety InventoAl)(B&fore exercise
were the only group to have significant reductions in anxiety post exercise. tiomtiuli
an exercise condition, they also included a group that studied during exercis®tst a
group that simply studied without exercising as well as a control condition where the
participants sat quietly for 40 minutes on a cycle ergometer. The partgipahose
conditions did not show lower post condition anxiety scores. While the exercise did lower
anxiety scores, the pre test scores for anxiety were highest for this@ondiith higher
pre test scores in the exercise condition, this may have allowed more room for
improvement compared to the other conditions.

Additional clarification how baseline affect may potentially influendecive
responses can be found in a study by Focht (2002). Young adult females that were
physically active (n=19) completed three experimental conditions inclugngsaribed
intensity for weight lifting, a self-selected intensity, and a quitaentrol. State anxiety
responses as measured by the State Trait Anxiety Inventory (STAd)cakected pre, 5,
20, 60, and 120 minutes post each condition. Findings showed state anxiety levels
decreased significantly below baseline levels at the 5, 20, 60, and 120 minute post

exercise conditions for participants with high baseline anxiety scoresfi&Gigt
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reductions in state anxiety were only found 60 and 120 minutes post exercise for those
with a low baseline anxiety. Focht (2002) concludes that anxiety levels dhbase an
important indicator of the anxiolytic responses to acute exercise.

Simulus Properties of Exercise and Affective Responses

The relationship between exercise and affect may be influenced by many
variables. In addition to moderators, psychological responses to exercgoare
influenced by the stimulus properties of exercise itself such as duration ansitint
While studies show exercise enhances positive and reduces negativelsdfaeit
guestion is what dose of exercise is needed to improve affect determined tipndamd
intensity. Research has examined this issue.

Short brisk walks lasting 10 minutes have been found to significantly increase
energy as well as decrease tension even up to two hours post exercise in a sample of
undergraduate women (Thayer, 1987). Daley and Welch (2004) found similar results in
their sample of regularly active young men (n=11) and women (n=12) who exkeotis
a cycle ergometer on two different days at two different durations. The tatahs
examined were longer than in Thayer’s study, including 15 and 30 minutes of moderate
intensity aerobic exercise on a cycle ergometer. Affective festaitgs were measured
using the Subjective Exercise Experience Scale (SEES) which medsaecaftective
states including positive well-being, psychological distress, and faigsponses to the
SEES were collected pre exercise, midpoint, and post exercise (5 minutes, 3@,minute
hour, and 2 hours post). For the post exercise assessments, participants weesldontac

phone to get all, but the 5 minute post exercise assessment. The authors hypothesized that
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30 minutes of exercise would result in stronger affective state responsesahatipgst
exercise. However, contrary to their hypothesis, no differences in psydablognefits
between the two exercise durations were found. Both the 15 and 30 minutes of exercise
produced significant increases in positive affect and decreases in nega&itveadf

fatigue. More specifically, negative affect scores were siratifdaseline and during

exercise with decreases being observed post testing. Positive affespioages were
significantly lower during exercise than 5 minutes post exercise and rehed@vated 2
hours post exercise. The post testing times were a strength in this studytlieiéack of
research examining acute affective responses 2 hours post acute pleyisital a

These results were in line with Rejeski et al. (1995) who also observed increases
in positive affective state responses after 10, 25, and 40 minutes of exercise when post
affective state responses were measured 20 minutes after theocesakercise. The
findings of the previous studies support that exercise can produce affeghorsesin
as little as 10 minutes of moderate exercise eliciting psychologicalitsdasfing up to 2
hours.

Exercise intensity of exercise has also been shown to influence affeateve s
responses to exercise. Steptoe and Cox (1988) recruited 32 female studentspatpartici
in a single laboratory visit consisting of four consecutive 8-minute exentesgals on a
cycle ergometer. Participants exercised on a cycle ergometera & rpm against 25
Watts (low intensity) for two intervals and 100 Watts (high intensity) foother two
intervals. An adaptation of the Profile of Mood States (POMS) using only 6 items

representing four subscales including tension/anxiety, fatigue, vigor, and
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confusion/bewilderment was used. In addition, three items were added to measure
exhilaration. The State-Trait Anxiety Inventory (STAI) was also adstened to measure
anxiety. Affective state responses were measured pre and post eadl.iBiath fit and
unfit individuals experienced significant increases in tension/anxiety anelagesrin
vigor following the high intensity exercise intervals whereas low iitieimreased
feelings of vigor and exhilaration. This study suggested that lower intersityise
improves affect more so than higher intensity exercise.

In more recent research, Hall, Ekkekakis, and Petruzzello (2002) report results
that suggest high intensity exercise may improve post exercise affectaputot be
optimal in enhancing affect during exercise. The authors examined\afestponses to
increasing exercise intensity by having college-aged males (nad7¢males (n=13)
perform a graded treadmill test to volitional fatigue. The Feeling $€&eand Felt
Arousal Scale (FAS) were administered pre, at each minute of exemuisediately, 10
and 20 minutes post exercise. The Activation-Deactivation Checklist (AD-AGE)
administered pre and each post exercise measurement. After the a 3 minutgwar
walking at 3 mph, participants started running at 5 mph at a grade of 0%. Every two
minutes the intensity was increased by alternately increasing bgelemph and grade
by a 2% incline. This trend continued until the participants reached volitionaldatigu
Immediate post exercise responses to the AD-ACL showed significantsesriea
energetic arousal and calmness compared to baseline. Significant deoréassion
arousal at the 10 and 20 minute post exercise responses were also observed. In the

beginning of the exercise running protocol affective changes were due to @sareas
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arousal as measured by the FAS, however as the intensity continued to incr&&se the
responses progressively became more negative. The authors attribute tredfiectige
responses during exercise to the transition in the body to anaerobic metaboéssanec
to sustain the vigorous exercise, also referred to as the ventilatory tdréghpl
Throughout the exercise protocol participants reported significantly IB&@nd higher
FAS scores as intensity increased. Post test results show signifioantlgsed FS and
immediate drops in FAS scores. The sample used in this study included youngwand act
individuals. Consideration in whether the affect-intensity relationship holdsoirwéder
adults and unfit individuals warrants further investigation. However, the restittis of
study support that high intensity exercise can result in increased fegflinggative

affect during exercise even if post exercise affect is positive.

Recently in a study with similar methods, Hall et al. 2002 investigated unfit
women’s (n=20) affective responses to a graded exercise session duringtanak pse
(Welch, Hulley, Ferguson, & Beauchamp, 2007). The participants were akeasse
cycle ergometer rather than a treadmill like in Hall et al. (2002) butt atiex assessed
via FS and FAS in the same way. Responses on the FAS and FS followed a similar
pattern as observed by Hall et al. (2002) in which FS responses decreased and FAS
responses increased during exercise. The differences between theeaégoerience of
the unfit individuals in the present study and the fit individuals in the previous study are
that the unfit individuals reported lower affective valance responsesrearthe exercise
session. Also, FS scores did not improve immediately after exercise, batlinste

significantly improved at 10 and 20 minutes post exercise for unfit individuals. These
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findings suggest that physically inactive individuals may need more recawerpéfore
affective improvements from exercise can be seen.

To further their investigation of how exercise intensity influences affecti
responses, Ekkekakis, Hall, and Petruzzello (2008) had a sample of young adult men
(n=16) and women (n=14) exercise at three different intensities: belowatentil
threshold (VT), at VT, and slightly greater than VT. The AD-ACL, FS and FAS
guestionnaires were administered every three minutes during the exessisa.se
Consistent in their previous work, significantly higher affective valence seaee
reported immediately post exercise. However, affective valance resposreethe
lowest and arousal the highest when participants exercised above the vgntilator
threshold. The two other conditions did not show significantly lower affective valence
responses. Ekkekakis et al. conclude that FS responses decline when the integesity ex
VT revealing that the dose response relationship of improved affect responses is
linear. The VT seems to serve as a “turning point” in which affective retsp@nses are
less positive.

Exercise intensity is an important influence on affective responses. Moderate
exercise has shown to improve affect, while vigorous exercise above VT does not
improve affect until after exercise. These positive increases caroteger than 5
minutes after exercise cessation for unfit individuals. Understanding how unfi
individuals respond is important because what they experience during and poiseexer
may link acute to chronic exercise habits. Knowing the best strategiesdasagositive

and reduce negative affect feeling states from the exercise sessibelmfitness
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professionals tailor the session to that individual. Prescribing the rightaiusatd
intensity is essential. An additional consideration that could influenceipartis’
exercise experience and affective responses is whether exeransgyriteprescribed or
self-selected.

In a study examining untrained and unfit individuals, Ekkekakis and Lind (2006)
compared affective responses and RPE in a group of overweight (n=16) and normal-
weight (n=9) women. Using a within-subject design, the participants peddmaee
treadmill exercise sessions with the first consisting of a sedttss pace and the second
being an imposed speed by the researchers, however the imposed speed veaktassess
only be 10% faster than the self-selected pace. Every five minutes RPEeding Beale
(FS) responses were collected. Feeling Scale responses wereisitmilth groups for
the self-selected pace, however the overweight group reported significavnglyfeeling
scale scores for the imposed speed exercise session. RPE and oxygen uptadieswas
for the overweight group compared to the normal-weight group for both sessionss Result
from this study raise questions about imposed versus self-selected intedsatg@
reveal that overweight women exercise at a higher percentage of tiobicasbility than
normal weight counterparts. Ekkekakis and Lind (2006) suggest that it may be harder for
overweight individuals to adopt an active lifestyle because they do not feel thasesr
in positive affect like normal weight individuals feel. Further, overweight and segient
individuals may benefit from selecting their own pace at a prescribettyasthich may

possibly increase enjoyment as speculated by the authors.
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Affective responses of regularly active individuals may not be as sensitive t
prescribed versus self-selected workout intensity in resistance compaebic
exercise. For example, Focht (2002) examined anxiety responses to two teight |
conditions of prescribed and self-selected intensity. Baseline measreefownd to be a
strong indicator of affective responses. When baseline anxiety responsésghere
exercise reduced anxiety, but when the baseline level of anxiety was levwhetittle
room for improvement and thus anxiety scores did not decrease substantially.
Furthermore, prescribed versus self-selected intensity did not inflaercsty.

However, Focht (2002) did not include a measure of positive affect which would provide
more insights into affective responses between the conditions.

Parfitt, Markland, and Holmes (1994) showed that both regularly active males and
females had similar significant increases in positive affect imnedgiabhd 5 minutes
following high and moderate intensity exercise. Both active and inactiveipantis
exercised on a cycle ergometer at 60% of their max workload and 90% of their max
workload for two different exercise sessions. The active participantsilegmof gender,
reported significantly more positive affect, as measured by the Feelahg, S
immediately and 5 minutes post exercise for the high workload than the inactive
participants. In comparison, responses were similar and more positive faugls dor
the moderate intensity exercise session. Feeling scale responsesswenere positive 5
minutes post compared to immediately post exercise for both exercise conditiess. T
findings contribute significantly to the understanding of affective responsesxausise.

Improvements in affect following acute exercise have been substantialisndated for



35

immediate to five minutes post exercise (Hall, et al., 2000; Perice & Pate, 08 ,eP
al., 1994; Boutcher et al., 1999, Rudolph & McAuley, 1998; Ekkekakis et al., 2008) and
shown to last for 20-30 minutes (Rejeski et al., 1995; Gauvin et al., 1996; Bartholomew
& Miller, 2002; Rudolph & McAuley, 1998, Hall et al., 2000).

In summary, the stimulus properties of exercise are an important consia¢oati
elicit increases in positive and decreases in negative affect. Exercasiemldor as little
as 10 minutes improves affective feeling states. Intensity of ezexb®/e ventilatory
threshold decreases affective valence for overweight and unfit individuals during
exercise. Allowing a less fit person to choose an intensity for a prescreetise results
in improved affective valence, whereas fit individuals’ psychological respbiases
shown to be similar for prescribed and self-selected intensities. Whilenthaus
properties influence affective responses, additional consideration should be made for
inward perceptions of the individual as they also play a role in affect responses t
exercise. Furthermore, how long affective responses to exerciseelastl arot well
understood. Some research has found increases in positive and decreases in negative
affect remain 60 and 120 minutes post exercise (Thayer 1987; Daley & Welch, 2004,
Focht, 2002). However not much research has examined that issue and therefore studies
assessing how long improved affect lasts following exercise warrattterfur
investigation. While measuring at appropriate times to capture affeepenses in
important, additional consideration for the stimulus properties of the exesafeaitd

how that influences affective responses should be made.
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Temporal Dynamics

One important consideration necessary in examining the influence ofsexerci
affective states is the specific times at which affect is assesgadally researchers
have assessed affect before and after exercise. While these @oltents are necessary
to observe overall changes, it is important to take into account how affect states may
change throughout the exercise session (Lox, Ginis and Petruzzello, 2006). This is
especially critical because even though participants may feel bettieexdtcise, they
may also feel worse during exercise if the exercise itself i€dlffiwithout a pleasing
affective feeling state experience during exercise, adherence cahlictagened. Gauvin
and Rejeski (1993) recommended researchers to measure affect durangeesiace it
can fluctuate throughout the exercise bout and only measuring pre and post affect doe
not capture the affect states felt during exercise.

To investigate this phenomenon, Rejeski, Gauvin, Hobson, and Norris (1995)
recruited 80 college-aged females and randomized them to four different,grnaps
being a control and the other three groups exercised for different durations of 10, 25, and
40 minutes. In the final two minutes of exercise the participants were askedgonses
to RPE and the Feeling Scale. After resting for 20 minutes at the cesdati@rcise,
the participants were administered the Exercised-induced Feelingdny@aFEl) and the
Positive Affect Negative Affect Scale (PANAS). The authors found that tivbee
scored low to moderate revitalization scores at baseline had the greatesigpoise
increases. Additionally, regression analysis revealed those reporting the Ri§hes

responses also reported the highest revitalization responses post exbessdiridings
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support that feelings experienced during exercise relate to understandiegdroge
influences psychological responses.

Understanding affective responses during and following exercise is important
because that information can be used to structure exercise sessions tlat provi
individuals with a positive experience. Further understanding of the lasteays of the
exercise experience can provide additional information for promoting physicatya
and insights for improved mental health. The ability to structure exercise to provide
participants with an experience of improved affect during exercise and laffects of
these improvements will potentially provide them with a more enjoyable erpeti
When individuals participate in an enjoyable exercise experience that renod them
to be more likely to exercise again in the future (Focht, 2009; Raedeke, Focht, & Scale
2007).

Social Psychological Factors and Affect

In advancement of the exercise and affective state literaturarekses began to
recognize that social psychological factors influenced affective respddse aspect of
the exercise session that began to receive considerable attention was¢hse ex
environment. Where the exercise was performed (e.g., naturalistic verdosylae#ing)
began to be an interest among researchers. In one of the first studies to do so, McAuley,
Mihalko, and Bane (1996) compared exercising in a laboratory to wherever sba per
normally exercised in a sample of undergraduate males and females (n=53). In the
naturalistic setting, the most common activity was walking or jogging both ostdadr

indoors, followed by stationary cycling and stair stepping. Anxiety was nmezhaging



38

the 10 item short version of the State Anxiety Inventory (SAI) pre, 10 and 20 minutes
during, and 15 minutes post exercise. Both groups saw a significant decrease yn anxiet
post exercise as well as similar stable anxiety scores throughout the 26 exerdise
session. The authors did include a session for participants to come to the lab and see the
exercise equipment to ensure that the unfamiliar nature of the labatany siedtnot
influence affect by making the participants more uncomfortable.

An important strength in the study by McAuley et al. (1996) was they included an
aerobic exercise session in the participants’ natural environment. Furdmainakon of
the ecoglogical setting can be found in a study by Focht and Hausenblas (204%). In t
study affective state responses in females with high social physiquéygi®fé\) (n=25)
and low SPA (n=25) in a naturalistic fitness center setting were examiidigants
completed both a quiet rest condition in a room free of distractions lasting 20 minutes and
a 20 minute exercise session at the student fitness center on different dagtswa#
measured pre, post, and 30 minutes post using the STAI and the EFI. Both exercise and
quiet rest resulted in significant increases in tranquility, revitadizaand reductions in
anxiety for both high and low SPA groups. Decreases in tension, calmness, andsncrease
in positive engagement were only observed in the exercise condition for both groups.
Results show that both the high and low SPA participants reported similzivaffe
improvements in both the exercise and control condition. The contribution to the
literature this study provided is important because they examined both high andAow S

females’ affective responses to exercise in a naturalistic setimgared to quiet rest.
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In a recent study by Focht (2009) affective state responses, enjoymenttuaad f
exercise intentions were compared in laboratory treadmill walking arkingadutdoors.
Active college females (n=35) walked for 10 minutes in each setting onediffeays.
Affective responses were measured by the Feeling Scale, Felt-Aroatal 8wl the
Exercise-Induced Feeling Inventory (EFI) before, during (minute 5), inateddiafter
and 10 minutes after the walk. Repeated-measures ANOVA analysesthaweehlking
in both environments produced improved affective responses evident by increases in
feeling states and arousal. However, increases were significantsr iagloutdoor
walking. Based on EFI responses, both indoor and outdoor walking resulted in increased
revitalization and positive engagement with the outdoor walking showing sagtify
higher increases compared to the indoor walking condition. However, the positive
engagement responses returned to baseline 10 minutes post exercise for both conditions.
Physical exhaustion decreased significantly for both walking conditions, but no
significant changes in tranquility emerged.

Focht (2009) also found scores for enjoyment and future intention to walk were
higher for the outdoor walking session compared to walking in a laboratory setting. In
addition, enjoyment and future intentions were strongly correlated(77,p < 0.001)
further supporting enjoyment as a potentially important factor that infladotge
activity involvement. These findings are similar to those in a study by Ekles kil
VanLanduyt, and Petruzzello (2000) where affective responses from walking inddors a
outdoors was compared in a sample of undergraduate students. In two of four

experiments, participants walked outdoors in a group setting at a seledglace for
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10-12 minutes. For the two indoor laboratory walking experiments, participants walked
on a treadmill at a self-selected pace for 15 minutes. Affect was measorensionally
pre and post for outdoor walking. For one indoor walking trial affect was megsuare
post, and 15 minutes post. For the other lab session affect was measured pre, during at
minute 8 and 15, post, and 10 minutes post walking. The short bouts of walking in both
ecological settings resulted in significantly higher activation, deessim tension, and
increases in calmness and pleasant affect consistently across thepfmments.
Exercise has shown to produce desirable affective state responses in both labodator
natural settings, however Focht (2009) supports that the affective responses may be
enhanced when outdoors versus indoors.

Not only has the ecological setting of the exercise environment beemexiami
but research has also revealed leader behavior to influence affectivesessfmn
exercise. Turner, Rejeski, and Brawley (1997) examined how bland leader behavior
compared to socially enriched activity leader behavior influenced ataesponses to
the exercise session. The leader in the bland condition gave indistinceeldisadk and
focused on negative corrections and general instructions not specific to any one
participant. In the socially enriched class the leader gave encoufagdizack, used the
participants’ names, and focused on positive comments. Participants were eaatbitumi
either the bland or socially enriched exercise class. Results showedrti@pants in the
socially enriched class experienced significantly greater iseseia positive affect than
the bland group. Participants also enjoyed the socially enriched class nmotieetidand

class.



41

In further study of leader behavior and its influence on affect, Raedeke, Focht,
and Scales (2009) examined whether the instructor’s leadership focus on health or
appearance influenced affective responses to exercise in women with high social
physique anxiety. In one class the instructor wore tight fitting athdkttbing and gave
appearance-related remarks to the class throughout the exercise sessioothier ttlass
the same instructor wore looser fitting gym clothes and made health redatedents.
Affect was measured pre and post using the FS, FAS, and the EFI. Results showed that
students in both conditions felt better and experienced improvements in affect post
exercise. However, those in the health-oriented class reported gneat¢ases in
positive engagement, revitalization, and enjoyment and lower exhaustion adter cl
Additionally, participants in the health-oriented class reported higher ioesraf joining
a similar exercise class in the future. This study helps put into perspectiveader
behavior in an exercise class influences affective responses.

Another environmental factor that may influence affective responses include
factors that may make exercise more enjoyable such as the use of ngjae Shd Cox
(1988) had fit and unfit individuals exercise on a cycle ergometer for four 8eaninut
intervals. Two of the intervals consisted of high intensity with and without music,llas we
as two intervals of low intensity with and without music. The song participateadid to
was a popular upbeat song typically heard in exercise classes. Music did not@appear
impact affective responses based on pre to post changes in affect. A trend toward
increases in exhilaration during the intervals with music emerged, howeveetiisitd

not reach statistical significance.
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In contrast, some research results show an improved affect when music is
included. Boutcher and Trenske (1990) further analyzed how music impacts affective
responses by recruiting college aged females (n=24) to participateenseparate
exercise sessions lasting about 40 minutes each. Each session consisteaniriaesix
light, followed by a six minute moderate, followed by a six minute heavy itygresiiod
on the cycle ergometer. Each session was either a control, no music, or naisicises
which participants could bring in their own music to listen to during exercisectiiée
responses, as measured by the FS, were significantly more positive ingilcecondition
during moderate and heavy workloads. Brownley, McMurray, and Hackney (1995) had
similar findings in their sample of untrained runners (n=8) who reported more positive
affective responses, as measured by the FS, when they listened to fasiompsiced to
slow or no music. However, the trained runners (n=8) reported similar affecpanses
to each condition. These studies would have benefited from using additional measures in
their study to capture other affective response changes. The FS bgntgalfiptures the
affective global valence (pleasure-displeasure). Including an addiscal@ such as the
FAS and the EFI would help gain better insights to how music influences affective
activation and more specific categorical state responses to exéeeall, music does
play a role in affective responses to exercise, especially for untraingdiuads. When
the music was chosen by participants the affective responses wereardhifimproved
during moderate and heavy workloads compared to no music. When the music is chosen

for the participants, music does not appear to influence affect responsesomedigitifor
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less trained individuals, music may make exercise more enjoyable and help provide a
pleasant distraction during exercise.

Although several studies have shown that social-environmental factors influence
affective reponses to exercise, the underlying mechanisms or reasons \ehhachas
are related to affective responses are not well understood. It is possibtecialat s
environmental factors influence affective responses through their influence atigdote
mediators of affective responses including self-efficacy, distraction,rgogneent. Also,
listening to music may help provide a more pleasant atmosphere for exertspgrds
as well as being health focused as a fithess professional compared to foousing
appearance as the previous literature reveals (Boutcher and Trenske, 1990;,Raedeke
Focht, & Scales, 2007). These are very important considerations that impacteffec
responses to exercise.
Salf-Efficacy and Affective Responses

Understanding mediators that influence affective responses to exeecise a
necessary to correctly analyze the exercise experience and prouithesitigiimproving
the exercise session. Mediators are variables that impact the réigtibasveen two
other variables. An important underlying psychological mediator linked to a#ecti
responses to exercise is a persons’ self-efficacy. Self-effiedensrto one’s beliefs of
their own abilities to successfully perform a certain behavior (Bandura, 197 #pl€he
of self-efficacy in an exercise and affective responses was exdbyrigozoian, Rejeski,
and McAuley (1994). In their study, a sample of 36 undergraduate females were

classified having either high or low efficacy for exercise. Pauditis completed a 20
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minute exercise session on a cycle ergometer at 70% of their max hedkR).
Participants filled out the Exercised-Induced Feeling Inventory (EE))during (minute
15), and 10 minutes post exercise. The high efficacy females showed increasés/an pos
engagement and revitalization post exercise and maintained pre exemsis®ie
revitalization during exercise. In contrast, the low efficacy femaleerienced
significantly lower levels of revitalization during exercise, but returnecseline levels
post exercise. Significant decreases in positive engagement were seenipgegratur
post in the lower efficacy group. Both groups reported similar trends for trapgund
fatigue pre, during and post exercise.

Similar findings emerged when Bartholomew and Miller (2002) looked at how
204 undergraduate females felt about their performance after an aerobiseeglass
and how that related to the psychological benefits they reported. Particigiaatsheir
exercise performance on a 1-item 5 point Likert-type scale with 1 = veryapdd =
very well. Regardless of perceived performance, participants reportidal slecreases
in negative affect, tiredness, and tension. In contrast, those rating highempexter
(scores>4) scored significantly higher 5 and 20 minutes post exercise positive affect and
energy ratings compared to the low performance groups. Thus, self-efSaadycal to
understanding changes in positive affective states and less critical totandexg
changes in negative states.

To further examine the relationship between self-efficacy and affeettp®nses
to exercise, Mihalko, McAuley, and Bane (1996) recruited middle aged males (md47) a

females (n=47). Self-efficacy for biking, walking, and jogging as a®lhffective states
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were measured before and after a graded cycle ergometer exestigdfective
responses included significant increases in positive affect. Additionally, thuseated
high positive pre test affect scores also reported high post test scoresmyor&ntly,
this study reveals all participants reported significant increasel effssacy for cycling
and walking. In addition, the increases in self-efficacy, in part, mediateddteases in
positive well-being (R= 0.13,p < 0.005). These results support that self-efficacy
perceptions can increase from an acute bout of exercise and improved satfyeffic
associated with improved affect.

Cumulatively, results from these studies reveal that self-efficacyates positive
affective psychological responses to exercise with less influence ornveeaféct
responses. If exercise can raise efficacy by providing an expervidrece individuals
successfully accomplish the activity (mastery experience), theet affi€improve.
However, if participants do not feel successful then affect will most likefymprove.

Self-efficacy is an important consideration when structuring an exesessson for a

beginner. In addition, another important explanation for improved affect from sxesci
the distraction hypothesis.
Distraction Hypothesis

The distraction hypothesis was developed by Bahrke and Morgan (1978). The
researchers originally designed their study to examine the anxiolysistprsé
noncultic meditation and acute physical activity, two types of seemingtyachctory
therapies proposed to reduce anxiety. Participants included regularlyahivenales

(n=75) that were randomized to either a 20 minute treadmill brisk walk, a madlitati
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group using Relaxation Response therapy group, or a control group that sat quietly in a
recliner for 20 minutes. Anxiety was measured pre, post and 10 minutes post each
condition. The researchers hypothesized that anxiety would decrease in botartreatm
groups, but not in the control group. Contrary to their hypothesis, anxiety was
significantly reduced in all groups for individuals with normal or high anxietyescat
baseline. These findings served as the foundation for the distraction or time out
hypothesis. This theory contends that a time out or distraction from daily worries
provides improvements in affect. Therefore, exercise improves affect becausise
provides a time out and distraction from daily life stresses. Bahrke and Ma@8)
sparked a new interest in exercise psychology research and further iri@sb@¢his
phenomenon has been the subject of recent studies.

In comparison, Focht and Hausenblas (2001) did find reductions in anxiety
similar to Barhke and Morgan (1978). In this study, exercise in a naturalising eas
compared to quiet rest. Affect was measured pre, 5 minutes post, and 30 minutes post
exercise. In both conditions, improvements in anxiety and tranquility were observed 5
minutes post exercise and sustained for 30 minutes post exercise. However, only
increases in positive engagement and revitalization emerged followingsexerc

When a distraction does not provide a time out from daily worries and stresses
then affect should not improve according to the distraction hypothesis. Support for this
assertion has been found in a study by Breus and O’Connor (1998). In this study a sample
of high trait anxious college-aged females (n=18) were recruited. Eaatigaant

completed four sessions including exercise only for 20 minutes, exercise ayidgtad
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40 minutes, study only for 40 minutes, and a control condition. Exercise was completed
at a low intensity (40% of V&max) performed on a cycle ergometer. In the study
conditions, participants were given a quiz at the end of the session. The quiz served as a
manipulation check to ensure the participants were reading when they were duppose
The researchers were able to give a quiz because all the participanteevaited from

the same psychology class and were to read the same textbook for the study. wasiet
measured pre and post each condition. Results showed that anxiety was reduced in the
exercise only condition. The study conditions did not see a decrease in anxiety sgpporti
the distraction hypothesis because the participants were not given arbrealafly

stresses. While no decreases in anxiety were reported in the quiet control grabgswhi
inconsistent with the premise of the distraction hypothesis, it is important tchaote t
participants were to sit on the cycle ergometer for 40 minutes. Thereforagkhef |

change in affective responses could be due to sitting uncomfortably for that length of
time.

Russell and his colleagues (2003) further studied the distraction hypothesis by
examining how a distraction during exercise influenced affective respomsiesd of a
study distraction, the content included an exercise reading material dndmehkxercise
and a health video. A sample of male (n=32) and female (n=21) young adults were
randomized to three conditions including (a) exercise and watching a health video
condition, (b) exercise and reading health material, and (c) an exeyotisel avith no
distraction. All groups exercised for 25 minutes on a cycle ergometer auddilt the

Profile of Mood States (POMS) pre and post exercise. Decreases in tension and



48

depression as well as increases in vigor were observed in each group. The results did not
completely match the hypothesis because the authors expected the two gtio@ps wi
distraction activity to show enhanced mood improvements compared to the control group,
however improvements in mood were similar in all three group. Russell et al. (2003)
propose that it may not be the distraction alone, but the enjoyment of the distthati
is also important to achieving mood enhancing benefits. If the distraction had been an
enjoyable and self-selected distraction then the hypothesized resultsyaaycharred.
Rather than having the distraction activity chosen for them, like the health video and
book in this study, allowing the participants to choose their own distraction suchtas DV
or book they like to read may provide a more enjoyable distraction. Additionally, only the
POMS was used in this study which focuses on negative affective stateardRdsas
shown that increases in positive affect are more strongly influenced by enuitahme
factors compared to negative affective states and utilizing a mehati@ptures
positive affective responses would provide a better understanding of affespoases.
Russell, et al. (2003) suggests the distraction needs to be enjoyable since the
material in their study may have not been enjoyable for their participantsx&woiple,
Boutcher and Trenske (1990) showed those that brought in a cassette of their music to
listen to while performing the exercise showed increases in theitieffestate responses.
It is plausible that since the music was an enjoyable distraction, itlgayatticipants a
break from their daily stresses and worries.
While research has supported the distraction hypothesis, McAuley, Mihalko, and

Bane (1996) failed to support it. Undergraduate moderately active males (h=34) and
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females (n=18) participated in three exercise sessions including at¢tapon@derate to
vigorous 20 minute session, a 20 minute exercise session in the environment of their
choice, and a sitting quietly for 40 minutes control condition. Negative affect was
measured using the 10-item short form of the State-Trait Anxiety Inven@r@r
minutes during, 20 minutes during, and 15 minutes post exercise and pre, 15, 25, 40
minutes during, and 15 minutes post control condition. Both lab and natural environment
exercise produced significant decreases in anxiety post, but not during, exercise
contrast, the control group saw little fluctuation in anxiety scores. Howgaecontrol
condition sat for 40 minutes which is 20 minutes longer than the other two groups.
Additionally, anxiety is important to measure, however the investigators didsestsas
positive affective state responses which are influenced by environmentad factor
Regardless, the results did not reveal affective improvements in the controiccoimdit
which individuals were given a time out from their daily worries which is incomsgiste
with the distraction hypothesis.

The distraction hypothesis serves to explain why exercise improves atfet
hypothesis has been supported in literature to be a viable explanation for the
improvements in affect from exercise (Bahrke & Morgan, 1978; Breus & O’Connor,
1998; Focht & Hausenblas, 2001; Russell et al., 2003). However, some missing links
need to be addressed in future research. As previously mentioned, measuresigvaluati
positive affect changes pre, during, and post exercise are needed. RusE0&3) and
Breus and O’Connor (1998) evaluated distraction activities and how they influence

affective responses, however no enjoyment measure was used so the question remains of
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how an enjoyable distraction compares to a less enjoyable one. Enjoyment is an
important consideration as it may influence the affective responses to ditfgezoise
conditions. Further examination of the distraction and enjoyment relationship and how
that impacts affective state responses is needed. In conclusion, support foraogatist
hypothesis exists. Theoretically, based on the literature on the distractiohdsippt
including a distraction during exercise that is not related to ones worries esgestmay
produce improvements in affective responses, however a distraction duringesteatis
is related to one’s life stress may not provide the same improvements.
Enjoyment and Affective Responses

Enjoyment is defined as a positive response to the movement experience that
reflects feelings such as pleasure, liking, and fun derived from the yp¢8canlan &
Simmons, 1992). Research has begun to recognize and examine enjoyment as an
important mediator that influences affective responses to an exerasmsés earlier
study by Motl, Berger, and Leuschen (2000) examined enjoyment and its impact on
mood. A sample of college students were recruited and randomly assigned to one of two
classes. The two classes examined in this study included a rock-giolags and a
health education class where students watched a rock-climbing video and listaned t
corresponding lecture. Results showed that students who enjoyed the classtifedt posi
mood changes as measured by the Profile of Mood States (POMS). Thesmhegsea
also found that enjoyment mediated the class differences in the POMS scores.

Further examination and clarification of the relationship between enjoyment on

exercise and affective responses can be found in a study by Raedeke (200T)dyrhe st
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was composed of two experiments. In each experiment affect was measuned posta

an exercise fitness class. Enjoyment was measured post exerciseirbt thgériment,
Raedeke (2007) used a categorical measure and in the second experimentiardimens
measure of affect was used. Results showed enjoyment to be related to snarease
energetic arousal and vigor post exercise. Findings also showed that enjoyment did not
relate to decreases in negative affect.

Raedeke, Focht, and Scales (2007) investigated enjoyment and psychological
responses to acute exercise with a sample consisting of 99 highly anxious agéege-
females pre and post fitness classes. Reported findings included that enj@agment
measured by an eight item short version of the Physical Activity Enjoyncafe S
(PACES), correlated with increases in the participants’ intentions ofisxey in that
same venue in the future=£ 0.73). In further examination of their results, Radeke et al.
(2009) assert that enjoyment was also a mediator in revitalization and exhasistielh a
as a partial mediator for other feeling states. Furthermore, enjoymas stated to be an
independent predictor for the activation dimension of affect.

Not only does enjoyment impact affective responses, it is also related ¢sexer
involvement. Glaros and Janelle (2001) examined undergraduate students in an eight
week exercise program designed to evaluate how varying workouts impeetede
adherence. Individuals that were not regularly active were recruitecduadomnly
assigned to one of three groups: variable, static, and preferred exerdisgdpds were
to exercise three times per week, but only cardiovascular exercise washpieand

examined. The variable group changed their mode of cardiovascular exaciseeek,
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while the static group was instructed to use the same mode over the eight wedhes. For
preferred mode the participants could choose the mode of cardiovascular exaltise e
session. Participants completed the short version of the Physical Actiyaynient

Scale (PACES) which measures enjoyment, at the end of each exerdme $&ssults
showed the variable group achieved the highest scores for enjoyment. loraddéi
variable exercise group followed the exercise protocol the best of all ttogesgThese
findings support that varying the exercise mode increased exercise agh&iane the
participants in this study were not regularly active the importance ofregjat may have
been critical to increasing the adherence during the eight week program.

In a longitudinal study, Titze, Stonegger, and Owen (2005) sought to further
understand determinants that influence physical activity habits. To do this, quast®nna
were handed out to middle-aged women involved with running events. Two years later
they handed out the questionnaires again to the same participants (n=509) to examine the
factors predicting adherence to running. In the absence of family support, waahen t
enjoyed running were eight times more likely to continue it than other women that did
not have family support and did not enjoy running. In addition, enjoyment was one of the
highest rated reasons the women continued running in conjunction with ‘being out in
nature’ and ‘feeling better afterwards’. This study supports the notion tlognest is
of high importance when adopting and adhering to physical activity. Henderson and
Ainsworth (2002) also supported this idea in their qualitative study involving women of
minority that are> 40 years old (n=26). Each participant was extensively interviewed on

the subject of physical activity. An emerging theme surfaced supportinipé&sat
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women participated in physical activity if it was intrinsically ergjble to them. Women
that thought of physical activity as unpleasant did not participate in anysexeélrhe
authors found that focusing on intrinsic enjoyment is key in understanding how to help
inactive adults start being and remain active.

Strong evidence suggests enjoyment to be an important link between acute and
chronic exercise. Research has shown exercise to mediate improvementsvia posit
affective responses from exercise. Integrating enjoyment with ttraalisn hypothesis
suggests that enjoyable exercise may provide a greater distractioliférstress and
thus more positive affective responses compared to less enjoyable eXarbeecing
feeling states resultant of a single exercise session could leagd#&bee@xercise and
ultimately an active lifestyle. In addition, enhanced feeling statesglexercise may be
the key to improving psychological well-being through exercise.

Physiological mechanisms

In addition to the self-efficacy, distraction and enjoyment explanations,
physiologically based hypotheses have been developed over the years mexplami
exercise may improve affect. Research has accumulated in attempt toiegplese
physiological processes. One such theory is the endorphin hypothesis whicthpbses t
certain endorphins are emitted in response to exercise that is of high yntexigitt
training or aerobic exercise (Landers & Arent, 2007). Although the data is tiogflic
proponents of this theory believe endorphins play a role in the reduction of anxiety as

well as increases in positive affect responses to exercise.
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In addition to the endorphin hypothesis, the norepinephrine hypothesis suggests
that physical activity can help synthesize norepinephrine in the brain.igexerc
theorized to amend the monoaminergic and noradrenergic pathways similar tonfincti
of antidepressant drugs (Landers & Arent, 2007). In comparison, the serotonin hygpothesi
proposes that both acute and chronic exercise fosters greater levetgmfisen the
body. With increases in serotonin exercisers will have better sleeplasviet! less
depressed during the day (Landers & Arent, 2007). Whereas the hypothalantaypitui
adrenal (HPA) axis hypothesis, explains that lower levels of depressi@nzaiedy from
exercise results because of augmented functioning of the HPA axis whihces the
regulation of the corticotrophin-releasing hormone (CRH) (Landers & A2E0(7).

Another physiological explanation theorized by some researchers is found in the
endocannabinoid hypothesis. Calming responses from vigorous exercise camlpotenti
be explained by the increase of anandamide which is produced during exercsss cros
the blood brain barrier and binding to cannabinoid system receptors in the area of the
brain that affects cognitions, motor functions, as well as emotions (Landersn& Are
2007).

The physiological processes suspected to be in part responsible for the decrease
in negative affect and increases in positive still need further investigatioreudgwhe
cumulated research thus far seems promising. It is entirely possibédféuive
responses to exercise may be influenced by both physiological as watias s

environmental factors.
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Conclusion

In conclusion, much remains to be known about the relationship between
properties of the exercise experience and affective states. Indielthralcteristics may
moderate the execise-affective response relationship (e.g., basedinef laffect, fithess
level; Boutcher & Landers, 1988; Rejeski, et al., 1995 respectively). In additiortij\exfec
responses are influenced by both the stimulus properties of exercisgeitgelfluration,
intensity) as well as features of the social-psychological environmedée(ap style,
music). Some reasons why social-environmental factors influenceiafessponses
may due to their influence on self-efficacy, the extent to which exercis&lpsoa
distraction, and enjoyment. Research has shown that exercise enjoyment enhances
positive affect. Therefore, if a distraction used during exercise resultgharhi
enjoyment, this may provide a greater distraction from life stress ancegulsin more
positive affective responses.

More information is needed to clarify the relationship between exercise
distractions and enjoyment of the distraction. Russell, et al. (2003) used heddt rel
reading/video materials to provide to provide a distraction from life stre$s whi
exercising. However enjoyment of the distraction was not measured so thpgatdic
may or may not have enjoyed the provided materials. Breus and O’Connor (1998) only
examined school related study material in a sample of high anxious femaihes|dwr
intensity exercise. However, this type of reading material may not legredmjoyable
and may not have provided a distraction from life stress. Reading for pleasure may

provide a greater distraction from life stress than reading school relatedah The
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purpose of the present study is to examine both pleasant and school reading during
exercise and its impact on affective state responses during, 5 minutes post, and 60
minutes post exercise. In addition, an enjoyment measure was used to asyassren|
in both reading groups. The results of this study will hopefully provide greater
understanding of the distraction, enjoyment, and affective response réigtioamsch is
beneficial in activity promotion efforts and using exercise as a tool to enhatiee w

being.
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CHAPTER 3: METHODS
Participants

In the present study, a sample of 36 college-aged male and female students wer
recruited from various Lifetime Physical Activity and Fitnessse#asat East Carolina
University (ECU). This class is required of all students enrolled at EQldrasf general
education requirements. A brief presentation of the study was made to the students
explaining the study aim to evaluate mood responses to reading for pleasuse vers
school textbooks during exercise. Regularly active students were invited tqppsetic
Students were excluded if they were unable to read during exercise. Also, stutlents
health issues that would inhibit them from exercise participation were exchated f
study patrticipation. Participants received a pedometer for partigpatihe study. Data
was collected near final examinations time period in the semester. Taipémod was
chosen since students would be getting ready for finals and that would be adgdmtre
them. Therefore, exercise while reading a textbook would not provide participeimis
out from their life stress.

Study Design

Participants exercised in a laboratory setting on two separate occaglonsaw
10 day period. On one occasion they read for pleasure and on the other occasion they
read school related material during exercise. The condition order was randsighed
and counterbalanced. Affect was assessed pre, post, and 60 minutes post exercise. Also, a

short measure of affect was assessed at midpoint during exercise.
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Procedures

Participants came to the Activity Promotion Lab for two separate ererci
sessions. During the first session they completed the Par-Q and the O@nsere
Exercise Questionnaire (LTEQ). These questionnaires were administeriatin
information about the participants’ activity level to ensure they were mpgalaive and
did not have medical contraindications to exercise. The students were ebgitble f
study if they circle “No” to each question on the Par Q and if they met the wctivit
guidelines of the American College of Sports Medicine (ACSM)/Ameriozari
Association (AHA) (Haskell et al., 2007). If the participants met the imrusiteria,
they read and signed an informed consent document approved by the University
Institutional Review Board prior to their involvement in the study. Basic demographi
information was recorded such as age, race, gender, and year in school. Rrticpa
asked about the types of exercise they currently participate in, if thegltypead
during exercise, and if so, what exactly they read. Height and weightesssed using
a Tanita scale and stadiometer to calculate body mass index (BMI).

Following height and weight measures, participants completed questiennaire
assessing pre-exercise affect including the Feeling ScaleH&lEArousal Scale (FAS),
the Exercise-Induced Feeling Inventory (EFIl), and the Stress/Arouseliaelj€hecklist
(SACL). Once the questionnaires were complete, participants were iadtarc
exercising at a moderate intensity which corresponds to a heart raez=béi0% and
70% of their age-predicted max heart rate (Centers for Disease Control, 2009) @and wer

familiarized with heart rate monitors. The first 5 minutes of the exeregsstos included
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a warm-up on the equipment of their choice at a low to moderate intensity.Ratsci
could choose to exercise on an elliptical, treadmill, or cycle ergometer.5Afhinutes
the intensity was increased to a self-selected moderate intensity doghaiats were
reminded of the target heart range specific to their age. Participantsteveted to
glance at the heart rate monitor periodically to ensure they werasexgra the targeted
range. Heart rate was recorded at minute 15 and 30. The monitor was positioned so that
the researcher could see the heart rate and record it without interruptingitipgud.
Prior research has shown that as the intensity increases, individuals usliricernally
and pay greater attention to the body functions and feedback during exerhizmégc
1986). Therefore a moderate, rather than vigorous intensity, allowed them to be
comfortable reading and exercising simultaneously.

At minute 15, participants were given the Feeling Scale, Felt Arousia, &cal
the RPE scale. At the conclusion of the 30 minute session, students stopped reading and
performed a 5 minute cool down at their own low self-selected intensity. pantisi
were also given the option to stretch or walk and get a drink of water as part of the cool
down. At the conclusion of the cool down the participants filled out the FS, FAS, EFI,
and SACL questionnaires again as well as a Physical Activity Enjoymal® Sc
(PACES).

Participants were also given a questionnaire as part of a manipulation check to
ensure they were reading when they were supposed to and to assess the extent to which
the exercise session was engaging. The measure developed as a maniputkion che

evaluated attention in three dimensions including distraction, absorption, and focus
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during the exercise session. On a 1 to 5 scale (1 = Not at all, 5 = Very much so)
participants rated statements such as “The book | read was engagirg’ &wsbrption
subscale, “I forgot about the stresses of life” for the distraction subscaléTo what
extent did you comprehend the reading material?” for the focus subscale efdiegr
during exercise provided a distraction then participants should report higheeergeag
on all three dimensions.

After they completed the questionnaires, a second appointment was scheduled.
Participants were instructed to check their email once they returnedrtootrai or
apartment, as they were emailed a link to the 60 minute post exercise quesso(iajr
FAS, EFI, and SACL). Affective state responses to exercise are traagcgtadually
return to baseline (Lox, Ginis, & Petruzzello, 2006). However, most studies onlynexam
affect immediately post exercise. Measuring affect 60 minutes pasisxwill provide
additional insight into the duration of affective responses.

At the second exercise session the same protocol was followed, only the
participants read material opposite of what they read at the first sessgoexdiicise
equipment and settings were recorded at the first session, so at the second sessi
participants completed the same type of exercise performed in treeBssbn and using
the same settings as the first session. It is important to note thatyaautscivere not
allowed to listen to music as that could have influence affective responspenddatly

of the reading material.
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Reading Material

Participants in this study were asked to bring in material they regdefmsure for
one session, and for the other session they were to bring a class related textlasoke P
reading material referred to any book or novel participants read for fun.eading
material emphasizing physique or appearance was excluded for the stoalyraayt
promote increased negative feelings about oneself. The less pleasant mezteing)
included class related textbooks excluding health and fithess class mHtdréel.
participants did not have specific books they read for pleasure, reading nvadsrial
provided to them. For pleasure reading material, several Chicken Soup for the Soul books
were available to choose from. In addition a Calvin and Hobbes book was available.
However, the majority of participants brought their own pleasure reading. Magazi
were excluded for this study as many magazines include pictures aresddalised on
health and physique which could have increased negative feelings about oneself.
Additionally, magazines most likely would not have provided the reader with continuous
reading material as articles are short in magazines and the exessgmdasted for 30
minutes. Additionally, people tend to flip through magazines versus focused reading,
which would not be ideal for the absorption measurement component of the study.

M easur es

Within exercise psychology, a variety of approaches have been used to assess
affect. Some researchers suggest that affective states can beopamssly described by
underlying dimensions (Lox, Ginis, & Petruzzello, 2006). Others have assessed more

specific categorical affective states such as anxiety, engagemeuobpmrevitalization,
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and vigor. However, Tellegen, Watson, and Clark (1999), explain that affective responses
are hierarchically structured and affective states can be described ydtwiorder
dimensions as well as lower-order specific categorical affestates.

Based on a circumplex model of affect, Tellegan et al. (1999) suggest the global
higher order levels consist of basic hedonic tone (pleasant to unpleasant) anidmactiva
(low to high arousal) dimensions of affect. Based on the combination of affectineeale
and activation dimensions, affective states range from pleasant-acteelieds (e.g.,
vigor) to unpleasant-unactivated feelings (e.g., tiredness) as webhasifpleasant-
activated (e.g., anxiety) to pleasant-unactivated feelings (e.g., ca)nlin@ssGinis and
Petruzzello, 2006). Lower-level affect changes refer to specific and disitegjorical
affective states such as revitalization or tranquility. For this study, bo#ndional and
categorical measures of affect were used. In order to measure h#ieges categorically
the EFIl was used. To measure affect changes in the dimensional approach the FS, FAS,
and SACL was used.

Feeling Scale (FS)

To assess the basic hedonic tone (pleasure/displeasure) affect dimension,
participants completed the Feeling Scale (Hardy & Rejeski, 1989) befoneg dunal
after exercise. This 11 point scale requires an individual to choose a numbeg femgin
-5 (very bad) to +5 (very good) with O representing neutral feelings accaadimayv the
person feels at that moment in time (Lox, Ginis, & Petruzzello, 2006). This scale is
commonly used in research examining affective responses to execise (Focht, 2009;

Raedeke, Focht, & Scales, 2006).
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In effort to evaluate the psychometric properties of this measure, Hauldy a
Rejeski (1989) performed three experiments in initial scale developmens effbet first
experiment sampled 134 undergraduate students involving 68 females and 66 males who
completed the Multiple Affective Adjective Check List (MAACL-R). This intery
includes a list of 132 adjectives that describe feelings. Students were attact
identify which ones they felt during exercise. The participants were diunde two
groups so half of the sample focused on identifying negative feelings they faly duri
exercise, and the other half focused on the positive feelings they experienced. €he top t
positive feelings reported were adjectives such as active, ecefglthy, and
enthusiastic. Some of the top ten negative adjectives identified were irritédedalore,
disgusted, and displeased. Since the feeling scale ranges from very bad twodatyg
important that individuals are able to distinguish between good and bad feelingss Result
indicated that the participants could identify good (alive, fit, etc.) and bamb(uesyed,
annoyed, etc.) feelings with a classification matrix accuracy of 95.52%.

In experiments two and three completed by Hardy and Rejeski (1989) the relation
between the FS and RPE (ratings of perceived exertion) (Borg, 1985) weraecaln
the second experiment, Hardy and Rejeski developed and administered a questionnair
addition to the FS and RPE which were all used to assess physical activity habits
perceptions of exercise intensity, and affect at various intensitiesipants included
68 active undergraduate students. Findings revealed that the FS and RPE and have a
correlation of -0.56 reflecting that the FS and RPE are related, but distincuctsst

These results were then supported in the third experiment by assessingtite FFSE
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ratings before, during and after cycling at 30, 60, and 90% of their maximum aerobic
capacity as determined by a submaximal Astrand-Rhyming c\gtleFeeling scale
responses and RPE were inversely moderately correlated for the 30% wdrkioa

0.33), 60% workload (r = -0.45), and were strongly inversely correlated at the 90%
workload (r = -0.55). Results support that what a person feels in terms of intensity and
how a person feels in terms of pleasure are two different things. These fipthrgied
additional support of the FS’s construct validity established in the first expgrime

Felt Arousal Scale (FAS)

The Felt Arousal Scale (Svebak & Murgatroyd, 1985) was also used to measure
the activation or arousal affect dimension. Participants chose a number from 1 (low
arousal) to 6 (high arousal) according to their level of arousal they feet atdhzent.
Research findings support this scale as a valid measure of arousal (Eklketlkdki2008;
Focht et al., 2007; Hall et al., 2002). In initial scale development efforts, college-aged
students performed a race simulation video game and then rated their arolisal tbee
FAS (Svebak & Murgatroyd, 1985). The participants were then interviewed to ascerta
their arousal level. Arousal level assessments based on the interviewardUHAS
responses were similar.

Stress/Arousal Adjective Checklist (SACL)

This measure is an adapted scale of Thayer’s (1986) Activation/Deamtivati
Adjective Checklist (AD-ACL). Some adjectives were modified to represemis that
would be more readily recognized by respondents (MacKay, Cox, Burrows, & imazzer

1978). Further validity was established in a study by King, Burrows, and Staaks)
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where the SACL was administered to different populations after a stressmthsk.
The results confirm the ability of the SACL to discriminate between théy®and
negative responses the participants felt in response to stress and arousal. The SAC
measures affect according to the dimensional approach. According to the caxxumpl
model of affect, the model creates four quadrants. Affective responsesliiildne of
the four quadrants, according to dimensional view of affective responses. These
guadrants include: a) pleasant high activation, b) pleasant low activation, @samle
low activation, and d) unpleasant high activation. The SACL measures\effect
responses in each of these quadrants. The subscales for the SACL that représant the
guadrants include tension (negative feelings and high activation), energwgpositi
feelings and high activation), calmness (positive feelings and low achy,adiad
tiredness (negative feelings and low activation). For this measure thepaents rated on
a 5 point Likert type scale a list of 20 adjectives that correspond with the dimainsi
affective states that can alter with exercise.

Exercise-Induced Fedling Inventory (EFI)

The Exercise-Induced Feeling Inventory (Gauvin & Rejeski, 1993) is a brief
categorical affective state questionnaire. This scale has shown to be ateag®asure
of feeling states that are exercise-induced. The EFIl was developealbin@nd Rejeski
(1993) to provide insight into how feeling states are affected by acute boutsa$exe
A total of 12 terms representing the four subscales are listed and participanse a
number on a 5-point scale ranging from 0 (do not feel) and 4 (feel very strongd) bas

on their current feelings. These four feeling states consist of positivgeengat,
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revitalization, tranquility, and physical exhaustion. This questionnaire watgedeyy
narrowing down the abundance of words that describe feelings during exertise t
terms that specifically describe one of the four feeling states fettglaxercise.

In the first of five experiments, Gauvin and Rejeski (1993) asked experts in
exercise psychology as well as regularly active students to narrow d@tvofaerms
that was formulated by current popular tools such as the Activation/Deantivati
Adjective Check List (Thayer, 1986). Researchers and students identifietetranoe
of each term in representing affect responses by an acute bout of exdreisesuits
were similar in both groups so that of 500 terms, 145 terms were kept for furtlysisana
The remaining 145 terms were grouped into similar categories and narrowed down by
examining linguistic redundancy, and by addressing concerns that raises alooit the
face validity of some items. Four feeling states emerged as the promineimstetta
during exercise that adequately represented the remaining items whidethpositive
engagement, revitalization, tranquility, and physical exhaustion. For each domeain thr
terms were included on the final EFI scale.

In the next two studies, Gauvin and Rejeski (1993) explored the factor structure
and evaluated the internal consistency of the scale. Participants includge-amjésl
male and females that filled out the questionnaire before exercise in2stundyafter
exercise in study 3. Physical exhaustion and tranquility were found to nefpdestenct
feelings states, however some cross loading was found between positivenesrgaayed
revitalization. Internal consistency was investigated by computing Crorabalecas for

study two and three. For revitalization the values were .87 and .78 respectivehd .82 a
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.72 for tranquility, .82 and .74 for positive engagement, as well as .91 and .80 for
physical exhaustion. Pre exercise internal consistencies were shownightbe lsigher
than post exercise values.

The fourth study looked at how the EFI compared with the Positive Affect
Negative Affect Scale (PANAS) and the Activation Deactivation Adjeciiiiecklist
(AD-ACL) which are two scales also measuring affect. The subschthe EFI were
hypothesized to correlate with the corresponding subscales of the other sureeys. Th
highest correlations included the positive engagement and revitalizatiaraleubkthe
EFI and the positive affect subscale of the PANAS showing a correlation of r=0.69 and
r=0.58 (p< .001) respectively. In addition, the revitalization subscale of the EFieand t
energy subscale of the AD-ACL showed a correlation of r=0.47 (p< .001). The physica
exhaustion subscale of the EFI and the tiredness subscale of the AD-ACL had a
correlation of r=0.44 (p< .001). Additionally, the tranquility subscale of the EFI &d th
positive affect subscale of the PANAS correlated at r=0.40 (p< .001). Theahatthfs
experiment support the notion that the EFI has concurrent and discriminant validity.

In effort to evaluate construct validity the authors performed an additial s
to ensure the EFI reflects feeling state changes that result frooisexéorty
participants took the EFI before, during and after exercising on a cycle eegomatab
for 25 minutes (n=20) or 40 minutes (n=20) at 70% of their heart rate reserve. Results
from this experiment were compared to the results from experiment three&#iere
responses were collected pre and post a group exercise class. Post espdfsles of

each experiment were compared because Hardy and Rejeski wanted tteeftdiadEF|
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could discriminate between affective responses felt in a lab exercigmsessus a
group exercise class. The authors hypothesized that affective responseslifier
between the two exercise sessions with greater positive engagementitatidaton felt
in the group exercise class compared to the isolated lab session. Findings support tha
greater positive engagement and revitalization were felt by partisipast the group
exercise class. Post exercise tranquility and physical exhaustion wepeesimilar for
both groups.

Overall, Gauvin and Rejeski developed this brief scale and acquired data
supporting the EFI to appropriately measure categorical affective stbdeant to the
exercise experience. Through a series of studies the data also provide eVidetiee t
EFI has content, concurrent, and discriminant validity as well as strong Interna
consistency. Since their initial research, this scale has been used in atallastount
of research examining affective responses to acute exercise (Focht, 2008k&a
Focht, & Scales, 2007).

Physical Activity Enjoyment Scale (PACES)

Measuring exercise enjoyment is important in this study since one vbjetthe
study is to examine the enjoyment of the two different reading distractions.asurae
enjoyment the PACES scale was used. For the PACES, participants rateghola@a/bi
point scale (4 meaning neutral) in response to the 18 items such as “| fetitedeend
“It felt pleasurable” depending on their level of enjoyment of the agtiVite PACES
was developed by Kendzierski and DeCarlo (1991) in attempt to create a stale tha

measures exercise enjoyment. Initially, the authors gathered alitigerdated to
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physical activity enjoyment in current literature and through interviewseis in the

field narrowed the items to 19. Kendzierski and DeCarlo then examined internal
consistency by having college aged males and females fill out the PAIGE heir

exercise on a stationary bicycle and an abdominal workout machine in the stunbesst fit
center. Only one item had a correlation lower than 0.30 when compared to the total score
so it was removed and the PACES has a total of 18 items with high internal consistency
as shown by Cronbach’s alpha = 0.93.

In the first of two validation studies, 37 college-aged males and femalegsegerc
on the stationary bicycle lasting 20 minutes for two different sessions. Ginensess
exercise only while the other session allowed participants to listen tativéde of
music while exercising. Participants were also classified as boredwra pr not as
measured by the boredom proneness scale. The PACES revealed that paréiojpgats
the exercise session while listening to their choice of music over the lablsadsion.
Those that were classified as boredom prone also had lower scores on the PACES.

In the second study participants completed three exercise sessions. kst the fi
session participants were randomly assigned to either stationarygcgciiogging on a
mini trampoline and performed the other at the second session. The third session
participants were given a choice on which exercise to complete. The authors
hypothesized that participants would choose the exercise condition in which they
reported the highest post exercise PACES scores. This was true for 23 out of 34
participants. Cumulatively these studies reveal adequate validity aaoilrglifor the

PACES to be used to measure exercise enjoyment.
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In addition to the 18-item PACES, a shorter version of the PACES has been
developed using only 8 of the items. Raedeke (2007) developed this shorter scale that
accurately reflected exercise enjoyment assessed via the longelssalecting the 8-
items, Raedeke retained items that assessed the enjoyment itself and niatl potent
antecedents and consequences of it. The 8 items remaining in the scale strongly
correlated (r = 0.94) with the complete scale, therefore item deletion did noselgtver
effect the scale’s psychometric properties.

Leisure Time Exercise Questionnaire (LTEQ)

This questionnaire was used to confirm the participants were regulaviy. ac
complete this measure, participants reported frequency of mild, moderate e ss
physical activities they engage in throughout a typical week (Godin & Shephard, 1985)
This questionnaire has been shown to be a valid and reliable measure in past researc
(Jacobs, Ainsworth, Hartman, & Leon, 1993). Participants needed to report activy leve
that met the activity recommendations by American College of Sports Medithese
activity levels are described as 5 days per week of moderate intertisiity #&sting 30
minutes, or 3 days per week of vigorous intensity exercise lasting 20 minutesagach d
For the present study, activity levels were determined by what studerntspseted for
the frequency and duration of moderate and vigorous physical activitiesfriédgouency
and duration of their reported activity levels met the ASCM guidelines, theaijents

were able to participate in the study.
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Ratings of Perceived Exertion (RPE)

This measure provided information regarding how hard participants perceived
they were working during the exercise session. Borg’s 0-10 scale was usgdl@(8)
which is theorized to reflect the psychobiological relationship betweeniyestaeffort
and sensations associated with that effort. This scale is frequently usséarchestudies
to gain feedback on individuals’ perception of exercise intensity.

Data Analysis

Descriptive statistics were performed to describe the nature of theesampl
including age, gender, race, height, weight, BMI, classification, and major.aharex
whether the two exercise conditions were equivalent on exercise interisitgpadition)
X 2 (time) repeated measured ANOVA was conducted. Correlations comgaingd
and ending heart rates for each condition were calculated. To compare Re&nbtisy
sessions, a paired-samples t-test and correlation analysis was pétform

To examine whether the nature of the reading material influenced affective
responses on affective valence and activation, a 2 (condition) X 3 (time) repeated
measures ANOVA was conducted for the FS and the FAS. Effect size waslelsated
using Cohen’s delta to examine the magnitude of these changes from pre to mid, mid to
post, and pre to post exercise. Effect size was calculated by dividing the nfiecendd
between groups by the pooled standard deviation. Cohen’s delta ¥dluzare
considered small, values near 0.5 are moderate, and valu@show a large effect size.
To assess changes in the EFI subscales, a 2 (condition) X 2 (time) repezdaceme

ANOVA was performed. Effect size was also calculated to examinerdrgtt of mean
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differences. To examine the effect of exercise and reading niate/®ACL responses, a
2 (condition) X 2 (time) repeated measures ANOVA was performed and effestaize
calculated. Cohen’s delta was computed for each affective responses piteeteeprise
to determine the magnitude of change.

To examine enjoyment and attention differences between the two conditions, t-
tests were performed and effect sizes (Cohen’s delta) were calculatedkTat how
enjoyment and attention related to post-exercise affect and affetetieechanges,
correlations of enjoyment with post exercise affect and residualized chemorgs pre to
post were performed.

To examine affective changes 60 minutes post exercise, a 2 (condition) X 3 (time)
repeated measured ANOVA was used for the FS, FAS, EFI, and SACL. Efeect siz
(Cohen’s delta) was calculated comparing pre and 60 min post, as well as post and 60
minute post affect responses. Additionally, correlation analysis was conducted t

compare enjoyment and attention subscales to 60 minute post affective piasess
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CHAPTER 4: RESULTS

Thirty-six physically active college-age studerbgge=20.69 year§D= 2.19)
were recruited from a variety of Lifetime Physical Activity anthéss classes at East
Carolina University. Descriptive statistics of the participants can be fouhdhle 1. The
sample included freshmen (n=9), sophomores (n=8), juniors (n=6), seniors (n=10) with
three students attending longer than four years. Most of the sample was &aucasi
(n=33), however the sample also included African American (n=1), Asian (n=1), and
Hispanic (n=1) participants. A range of 14 majors were represented amoagiple s
with only 10 participants reporting Exercise and Sport Science as their iMajes
(n=15) had a mean height of 70.4 inchE&3 € 2.3), a weight of 176.4 poundd) = 21),
and a body mass index (BMI) of 25.1 kg/(BD = 3.5). Females (n=21) had a mean
height of 64.5 inchesSD = 2.6), a weight of 145.6 pounds) = 23.7), and a BMI of
24.5 kg/nf (SD = 3). On average, participants reported exercising 4.8 days per Szek (
= 1.3). Participants also reported whether or not they normally read durmgsex©ne
participant reported they did and five participants reported sometimes relading
exercise. When asked what they normally read, participants reported thaatie

magazines and one participant reported to sometimes read journal articles.



Table 1

Participant demographics and activity level

M D

Age (years) 20.7 2.2
Height (in.)

Males 70.4 2.3

Females 64.5 2.6
Weight (Ib.)

Males 176.4 21.0

Females 145.6 23.7
Body-mass index (kg/m?)

Males 25.1 3.5

Females 24.5 3.0
LTEQ (sessions/week)

Strenuous 4.3 2.4

Moderate 8.1 17.2

Mild 18 35.0
Mid exercise heartrate

School reading 122.8 11.6

Pleasure reading 120.6 12.0
End exercise heart rate

School reading 123.4 11.8

Pleasure reading 122.1 115
RPE (during exercise)

School reading 2.8 1.0

Pleasure reading 2.8 1.1
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To ensure the two exercise conditions were equivalent in terms of exercise

intensity, exercise heart rate was recorded at the midpoint and at the ecll exe&ise

session. To evaluate heart rate differences a 2 (condition) X 2 (time)edpesasures

ANOVA was performed. This analysis did not show a main effect for condition, F(1, 35)

=2.57,p=0.22, time, F(1, 35) = 1.54,= 0.12, or condition by time interaction, F(1, 35)

=1.14,p = 0.29. Therefore, participants’ heart rate did not significantly change over
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time, across reading conditions, or change between exercise and readingmanditi
Heart rates reported mid exercise in each condition were stronglfatedré = 0.68).
Additionally, ending heart rates were strongly correlated@.79). Based on heart rate,
participants exercised at a moderate intensity for both sessions. Throwaghgzanple t-
test analysis, results showed participants did not report significantlyesiffRPE during
exercise for each conditiot{l, 35) = -0.21p = 0.84. Correlation analysis revealed
participants perceived their exercise intensity about the same for both@mun @it
0.73).
Effects of Reading Material on Affective Valence and Activation

To examine whether pleasure versus school related reading materialaatlue
affective valence (FS) and activation (FAS), a 2 (condition) X 3 (time) regph@aeasures
ANOVA was computed. Results of these analyses can be found in Table 2 and Table 3.
For the FS, this analysis revealed a significant effect for #ifig,35) = 9.26p = 0.001,
condition,F(1, 35) = 5.16p = 0.02, and condition by time interactid#(l, 35) = 5.97p
= 0.006 (Figure 2). Reading school related material resulted in a small but negative
change in affective valence pre to duridg=(-0.16) exercise, whereas reading for
pleasure resulted in a moderate positive chatige(48). Based on effect size (Cohen
d), reading school related material during exercise showed a small bitepwsitease in
affective valenced = 0.16) pre to post. In comparison, reading for pleasure showed a

moderate to large increase in affective valeice Q.68) pre to post.
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Table 2

Pre, mid, and post exer cise changes in affect

Pre Mid Post

M SD a M SD M SD o
Feeling Scale
School 2.28 1.80 200 170 256 1.63
Pleasure 2.28 2.11 3.14 144 347 1.38
Felt Arousal Scale
School 3.11 1.06 353 123 364 1.10
Pleasure 3.53 1.06 411 190 4.14 1.07
Calm
School 3.40 0.76 0.79 3.31 0.82 0.85
Pleasure 3.57 0.81 0.87 353 054 0.61
Energy
School 2.75 0.84 0.86 3.14 0.86 0.90
Pleasure 3.00 0.78 0.85 356 0.77 0.88
Tension
School 1.67 0.75 0.90 1.50 0.70 0.91
Pleasure 1.71 0.70 0.87 1.40 0.43 0.80
Tiredness
School 2.38 0.97 0.82 219 0.77 0.70
Pleasure 2.25 0.84 0.77 2.03 0.73 0.75
Revitalization
School 2.42 0.87 0.78 3.02 091 0.87
Pleasure 2.61 0.89 0.84 3.32 0.82 0.79
Tranquility
School 3.23 1.00 0.87 3.25 0.85 0.86
Pleasure 3.35 0.93 0.87 344 0.77 0.81
Exhaustion
School 2.33 1.00 0.84 209 0.87 0.84
Pleasure 2.12 0.93 0.86 1.82 0.79 0.84
Positive Engagement
School 3.01 0.92 0.82 3.14 0.86 0.83
Pleasure 3.20 0.97 0.88 3.58 0.90 0.80
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School and pleasure reading comparisons on affective state responses to exercise

Wilks Partial Eta

Lambda F p Squared
Feeling Scale
Condition 0.87 5.16 0.03 0.13
Time 0.65 9.26 0.001 0.35
Condition X Time 0.74 597  0.01 0.26
Interaction
Felt Arousal Scale
Condition 0.80 8.89 0.005 0.20
Time 0.56 13.47 0.0001 0.44
Condition X Time 0.98 030 075 0.02
Interaction
Calm
Condition 0.89 4.20 0.48 0.11
Time 0.99 0.53 0.47 0.02
Condition X Time 1.00 0.06 081 0.002
Interaction
Energy
Condition 0.85 5.97 0.02 0.15
Time 0.56 26.09 0.0001 0.44
Condition X Time 0.96 137 025 0.04
Interaction
Tension
Condition 1.00 0.06 0.81 0.002
Time 0.59 21.27 0.0001 0.41
Condition X Time 0.97 094 034 0.03
Interaction
Tiredness
Condition 0.98 0.73 0.40 0.02
Time 0.88 4.67 0.04 0.12
Condition X Time 1.00 010 075 0.003
Interaction
Revitalization
Condition 0.90 3.70 0.06 0.10
Time 0.46 41.19 0.0001 0.54
Condition X Time 0.98 069  0.41 0.02
Interaction
Tranquility
Condition 0.92 2.88 0.10 0.08
Time 0.99 0.37 0.55 0.01
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Table 3 continued.

Condition X Time 1.00 0.10 0.76 0.003
Interaction
Exhaustion
Condition 0.95 1.79 0.19 0.05
Time 0.90 5.60 0.02 0.14
Condition X Time 1.00 011 074 0.003
Interaction
Positive Engagement
Condition 0.90 4.00 0.05 0.10
Time 0.78 9.77 0.004 0.22
Condition X Time 0.89 441 004 0.11
Interaction
3.6
gﬁ 3.4 -
§ 3.2
g 3
% s —m— Pleasure Readin
§ 2'6 | —A— Textbook Reading
£ 2.4
E 2.2
2
Pre During Post
Time

Figure 2: Feeling Scale responses pre, during, and post exercise for each condition
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To evaluate the activation dimension, a 2 (condition) X 3 (time) repeated
measures ANOVA was computed. This analysis revealed a significaritfefféime,

F(1, 35) = 13.47p = 0.0001 and conditior(1, 35) = 8.89p = 0.005. Participants felt
more activated during and after exercise. Across the two time periodsipaats felt

more activated when reading for pleasure compared those periods when reading for
school. However, a significant interaction was not obsefvfd,35) = 0.30p = 0.75.
Reading for pleasure showed a positive moderate change pre to duringeeercis
0.54). Similarly, reading school related material showed a small but positivgeciman
arousal pre to during exercis£ 0.37). Based on effect size examination, both school
reading and pleasure reading showed a moderate change in activation pre terpss ex
(d=0.49 andl = 0.57 respectively).

Effects of Reading Material on Positive and Negative Affect

To ensure the subscales were reliable, alpha coefficients weutatadic(Refer
back to Table 2). The subscales showed adequate reliability with the alphaergsf
ranging from 0.61 — 0.91 for the SACL and the EFI. The alpha coefficient for the cal
subscale had the lowest reliability post exercise and pleasant readirigg1), however
removing any of the items from the subscale further lowered reliability.

To examine whether pleasure reading versus school oriented material iefluenc
affective responses on positive and negative affect, the investigator réesaséour 2
(condition) X 2 (time) repeated measures ANOVA's (Refer back to Table 2h&or t
energy subscale of the SACL, this analysis revealed a significant mech feff

condition,F(1, 35) = 5.97p = 0.02 and timef-(1, 35) = 26.09p = 0.0001, however no
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interaction effect was observed. The data indicated that individuals fellemergized
before and after exercise when reading for pleasure compared to school, agd energ
increased over time for both exercise conditions. Based on effect sizegrsekiool
related material condition resulted in a moderate change in ermkergy.46) and a
moderate to large changg% 0.72) in the pleasure reading condition. For tiredness, the
analysis revealed a main effect for tirk€l, 35) = 4.67p = 0.04, but no condition main
effect or interaction was observed. Effect size reveals both school readimdeasure
reading conditions produced small decreases in tireddess(22,d = -0.28,
respectively).

In the negative affect dimension, a main effect for tif{g, 35) = 21.27p =
0.0001 was observed for the tension subscale. While no main effects were shown for
condition or condition by time interaction, effect size analysis revealsladaoeease in
tension was observed for the school reading conditien-0.25) and a moderate
decrease for the pleasure reading conditiba {0.55). For the calmness subscale, no
significant main effects were observed and effect sizes showed vdtylenraases for
this subscale resulting from the school readdhg €0.11) and pleasure readirty< -

0.06) exercise conditions.
Effects of Reading Material on EFI Subscales

To examine whether reading pleasure versus school oriented materiaigatiue
affective responses on EFI subscales, we ran a series of four 2 (condition) X)2 (time
repeated measures ANOVA'’s (Refer back to Table 2). For positive engagémeent

analysis revealed a significant effect for conditie(l,, 35) = 4, p = 0.05 and time(1,
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35) =9.77p = 0.004, and a condition by time interactiéfl, 35) = 4.41p = 0.04.
Inspection of the mean scores revealed that overall participants reported highe
engagement in the pleasure reading conditbgs, 3.58 than school readinig, = 3.14
post exercise. Based on effect size, reading school related materialehearnge
resulted in a small positive change in positive engagerden0(15). In comparison,
reading for pleasure during exercise showed a moderate change in posityenasmfa
(d=0.41).

Similarly, revitalization also showed a significant main effect foetiF(1, 35) =
41.19,p = 0.0001 revealing participants felt more revitalized across time. The rfedh ef
for condition approached, but did not reach significaR¢g, 35) = 3.70p = 0.06. No
interaction effect was observédl, 35) = 0.69p = 0.41. Based on effect size, reading
school related material during exercise showed a moderate to largs@icrea
revitalization @ = 0.67). Additionally, the reading for pleasure group showed a large
positive changed = 0.83). Further analysis revealed there was no condition main effect
for physical exhaustior(1, 35) = 1.79p = 0.19, or a time by condition interactid#(1,
35) =0.11p = 0.74. However, a time main effect was obsefvdd 35) = 5.6p = 0.02
revealing participants felt less exhausted across time. Both the schao raad
pleasure reading conditions resulted in a small decrease in physical exh@lst-0.26,

d = -0.35 respectively). No significant differences in tranquility were rvleskeacross
time, F(1, 35) = 0.37p = 0.55, for conditionf(1, 35) = 2.88p = 0.10, or condition by
time interactionF(1, 35) = 0.10p = 0.76. Examination of effect sizes showed very small

changes in the schoal € .03) and pleasure € 0.11) reading exercise conditions.
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Condition Differences on Enjoyment

Overall, students reported higher enjoyment for the pleasure redimé .2,
= 0.99) compared to school readimg £ 4.1,SD = 1.11) (Figure 3) with the effect size
being large in magnitudel & 1.04). Results of a paired-sample t-test analysis show
participants reported greater enjoymefit, 33) = 4.55p = < 0.0001 for pleasure reading

during exercise versus school reading.
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Figure 3: Mean scores of attention subscales and enjoyment for each reading condition

Condition Differences on Attentional Focus

Inspection of the mean scores shows participants reported higher attentasn scor
when they were reading for pleasure than when reading school related In(iEBaélia4).
Paired-samples t-test revealed participants had greater absaiti®@s) = 8.6p =
0.0001, distractiort(1, 34) = 5.10p = 0.0001, and focu#(1, 35) = 8.58p = 0.0001, for

the pleasure compared to school reading conditions. The magnitude of the mean
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differences between the conditions is large as shown by effect salesfonptiond =

1.98), distractiond = 1.09), and focusd(= 1.85).

Table 4

Condition mean differences for enjoyment and
attention subscales

M SD

Enjoyment

School 4.14 1.11
Pleasure 5.20 0.99
Absorption

School 2.17 0.85
Pleasure 3.88 0.89
Distraction

School 2.97 1.06
Pleasure 3.94 0.72
Focus

School 2.81 0.83
Pleasure 4.21 0.68

Rel ationship between Enjoyment and Attention on Affective Responses

Correlations between enjoyment and attention (absorption, distraction, and focus)
with post exercise affect and residualized change scores from pre to pegtoated in
Table 5. These results show that feeling scale changes from pre to posdteipde
correlated with enjoyment, absorption and attentional focus. Additionally, postsexe
feeling scale responses positively correlated with enjoyment ardiatt with that
relationship being in the moderate to strong range. Likewise, arousal passexe

responses moderately correlated with enjoyment, absorption, and focus. For SACL, those
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reporting higher enjoyment and attention (i.e., absorption, distraction, focus)felt

energized, calm, and less tense post exercise.

Table 5

Correlation of enjoyment and attention with affective responses

Enjoyment Absorption Distraction Focus

Feeling scale change
Feeling scale post

Felt arousal scale change
Felt arousal scale post

Calm change
Calm post

Energy change

Energy post

Tension change

Tension post
Tired change
Tired post

Revitalization change
Revitalization post
Tranquility change
Tranquility post

Exhaustion change
Exhaustion post

Positive engagement change
Positive engagement post

Enjoyment
Absorption
Distraction

0.26*

0.51**

0.21
0.45**

0.02
0.21
0.23
0.45**
-0.37
-0.15
-0.07
-0.17
0.22
0.37**
0.04
0.18

0.002

-0.19

0.06
0.38**
0.68**

0.14
0.43**
0.49
0.17
0.09
0.31**
0.09
0.38**
-0.18
-0.35**
-0.11
-0.26*
0.13
0.39**
0.16
0.34**
-0.18
-0.25*
-0.01
0.35**
0.49**
0.58**

0.31*
0.49**
0.21
0.37**
0.09
0.24*
0.16
0.36**
-0.08
-0.17
-0.08
-0.20
0.22
0.34**
0.10
0.22
-0.02
-0.23*
0.01
0.30**
0.60**
0.82**
0.54**

*Correlation is significant at the p = <0.05 level (2-tailed).
**Correlation is significant at the p = <0.01 level (2-tailed).

Cumulatively, post exercise responses for affective valence, activation,

energy/calmness dimensions of the SACL were higher for participantsinggugher
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enjoyment and attentional focus while exercising. Additionally, the motieipants
were distracted by the reading, the lower the tension responses were paseexerc
Overall, post exercise affect was more strongly correlatddemjpyment and attention
compared to changes in affect.

For the categorical affective responses, revitalization and positive engageme
post exercise scores moderately correlated with enjoyment, absorpticagtaia, and
focus. Overall, improved revitalization and positive engagement scores wertede
when participants reported higher enjoyment and attention to the reading. Responses for
tranquility moderately correlated only with distraction. Tranquility Vegs influenced by
enjoyment; however individuals reporting higher feelings of tranquility &jgorted
higher distraction of the reading during exercise. Post exercise respaneglsdustion
inversely correlated with distraction and focus with the correlations being mdterate
range. Exhaustion scores showed a trend to decrease when responses the reading
provided a greater distraction and when the participant focused on the reading.

In summary, the correlations support that higher enjoyment and attentional focus
during exercise related to higher positive and lower negative affect posisexéligher
enjoyment and attentional focus also was associated with improved affetdneevpre
to post exercise. However, enjoyment and attentional focus were unrelateddeschia
other affective state measures. Correlations between enjoyment, absorptraactidn,
and focus were strong, ranging from 0.49 to 0.82, and significant pti@e01 level.
Therefore, participants who reported higher enjoyment also reported highéoatk

focus during the exercise session while reading.
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Affective Responses for the FS, FAS, and SACL 60 Minutes Post Exercise

Initially we had 36 participants; however data was lost due to lack of compliance
for the 60 minute post assessment. For the 60 minute responses, some participants took
the survey on the wrong day (N = 2), some forgot to include their name upon submission
(N =5), and some participants took the survey more than two hours past the allotted time
period (N =11), therefore data was lost because of these factors. Theref6entimte
post analyses were performed with a subsample of N = 18. To maximize participant
responses, data was replaced for two participants. The missing data laeed&pth the
participants’ mean score on the remaining items on the subscales. For anpaod)tan
item was replaced on the calm subscale, and for the other participant an #em wa
replaced for the tension subscale.

Means and standard deviations of the 60 minute post exercise responses can be
found in Table 6. To examine 60 minutes post exercise affective valence, activation and
SACL responses, a 2 (condition) X 3 (time) repeated measures ANOVA was edmput
(Table 7). Affective valence showed a main effect for tir{@, 17) = 4.45p = 0.03, and
a condition by time interactioi(1, 17) = 3.71p = 0.05. Participants felt better over
time, and the pleasure reading reported higher score for affective valeticeose in
the pleasant reading group experienced more positive feeling states siféereveals
participants showed a moderate change in affective valence pre to 60 minute post
exercise for school readind € 0.52) and in the reading for pleasure condittbr 0.67).
Affective valence moderately increased from post exercise to 60 minutesxposte

for the school reading conditiod € 0.47), whereas affective valence post and 60
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minutes post resulted in a very small decrease for the pleasure readingdgrc0O00)
(Figure 4). Inspection of the means reveal the reading for pleasure coneitiooted

higher affective valence post exercisé=£ 3.82) compared to the textbook readiN<

2.65). Furthermore, the pleasure reading condition maintained improved affectiveevale
60 minutes laterM = 3.71), whereas patrticipants reported higher feeling scale responses

60 minutes post exercis®l (= 3.47) than post exercise.

Table 6

Means and standard deviations of affective responses pre, post and 60 minutes post
exercise

Pre Post 60 minutes post

M SD M SD M SD
Feeling Scale
School 2.53 1.94 2.65 1.80 3.47 1.66
Pleasure 2.59 2.18 3.82 1.24 3.71 1.16
Felt Arousal Scale
School 3.06 1.00 3.61 0.92 3.39 1.24
Pleasure 3.61 0.98 4.28 1.02 3.28 1.49
Calm
School 3.56 0.68 3.35 0.85 3.61 0.58
Pleasure 3.88 0.63 3.54 0.54 3.56 0.85
Energy
School 2.75 0.93 3.11 0.97 2.70 0.82
Pleasure 3.23 0.65 3.67 0.65 2.88 0.81
Tension
School 1.59 0.57 1.38 0.46 1.42 0.64
Pleasure 1.63 0.54 1.45 0.42 1.46 0.56
Tiredness
School 2.49 1.03 2.24 0.74 2.19 0.48

Pleasure 2.34 0.91 2.13 0.75 2.22 0.92
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Revitalization

School 2.65 0.89 2.94 0.94 2.70 0.96
Pleasure 2.72 0.89 3.43 0.69 3.06 0.94
Tranquility

School 3.39 0.97 3.22 0.89 3.33 1.00
Pleasure 3.63 0.71 3.44 0.86 3.24 0.81
Physical Exhaustion

School 2.25 0.97 2.04 0.73 2.02 0.71
Pleasure 2.20 0.95 1.84 0.78 1.93 0.84
Positive Engagement

School 3.17 1.00 3.19 0.97 2.98 0.91
Pleasure 3.31 0.89 3.72 0.70 3.31 0.91
Table 7

School and pleasure reading comparisons on affective state responses 60 minutes post

exercise

Wilkes Lambda F p Partial Eta Squared
Feeling Scale
Condition 0.90 1.84 0.19 0.10
Time 0.63 4.45 0.03 0.37
Condition X Time Interaction 0.70 3.71 0.05 0.33
Felt Arousal Scale
Condition 0.82 3.79 0.07 0.18
Time 0.57 6.09 0.01 0.43
Condition X Time Interaction 0.84 1.56 0.24 0.16
Calm
Condition 0.86 2.79 0.11 0.14
Time 0.77 2.41 0.12 0.23
Condition X Time Interaction 0.79 2.16 0.15 0.21
Energy
Condition 0.73 6.02 0.03 0.27
Time 0.45 9.30 0.002 0.55
Condition X Time Interaction 0.81 1.76 0.21 0.19
Tension
Condition 0.97 0.51 0.49 0.03
Time 0.63 4.09 0.04 0.37
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Condition X Time Interaction 1.00 0.02 0.99 0.002
Tiredness
Condition 0.99 0.14 0.71 0.01
Time 0.86 1.19 0.33 0.14
Condition X Time Interaction 0.97 0.20 0.82 0.03
Revitalization
Condition 0.78 4.85 0.04 0.22
Time 0.63 4.66 0.03 0.37
Condition X Time Interaction 0.61 5.03 0.02 0.39
Tranquility
Condition 0.95 0.92 0.35 0.05
Time 0.81 1.86 0.19 0.19
Condition X Time Interaction 0.83 1.68 0.22 0.17
Exhaustion
Condition 1.00 0.05 0.82 0.003
Time 0.77 2.24 0.14 0.23
Condition X Time Interaction 0.92 0.70 0.51 0.09
Positive Engagement
Condition 0.85 2.93 0.11 0.15
Time 0.75 2.17 0.10 0.25
Condition X Time Interaction 0.82 1.81 0.20 0.18
4
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Figure 4. Feeling scale responses pre, post, and 60 minutes post exercise
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Activation showed a significant main effect for time as we(l,, 17) = 6.09p =
0.01. Participants reported small decreases in activation from post exe@isminutes
post in the school reading conditiah< -0.20) and a large decrease for the pleasure
reading conditiond = -0.80). Overall, activation responses for both groups increased
from pre to post test, and decreased 60 minutes post exercise with the decngase bei
large for the pleasure group and small for the school group.

For the positive and negative affect dimensions of the SACL a 2 (condition) X 3
(time) repeated measures ANOVA was calculated. This analysisedwealgnificant
energy main effect for conditiof(1, 17) =6.02p = 0.03 and timef-(1, 17) = 9.30p =
0.002. Tension showed a main effect for tifag,, 17) = 4.09p = 0.04. Further analysis
of effect size indicated participants reported a moderate decrearsergy from post to
60 minutes post exercise for the school reading conditien-(.46) and a large decrease
post to 60 minutes post exercise for the pleasure reading conditoi1 (08). Small
decreases in tension from pre to 60 minutes post exercise were also observed for the
school reading conditiord = -0.28) and for the pleasure reading conditebs €0.31).
Cumulatively, responses for the SACL showed participants felt less effeggye 5)
and less tension 60 minutes post exercise compared to pre and post exercise responses,

regardless of condition.
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Figure 5: Responses for the energy subscale of the SACL pre, post, and 60 minutes post

exercise

Affective Responses for the EFI 60 Minutes Post Exercise

To examine whether reading pleasure versus school related mateuiehoeft
affective responses 60 minutes post exercise on EFI subscales, a 2 (conditiomej 3 (ti
repeated measures ANOVA'’s was performed (Refer back to Table 7). Thisiana
revealed a significant main effect for conditie(l, 17) = 4.85p = 0.04, timef(1, 17) =
4.66,p = 0.03 and condition by time interactid#(1, 17) = 5.03, p = 0.02 for the
revitalization subscale of the EFI (Figure 6). Further examination oft efitezz shows
participants reading school related material did not feel more revitafizedre exercise
(d =0.05) and felt a small decrease from post to 60 minutesgoes(25). The pleasure
reading group showed improvements in revitalization pre to post exetcise.83).

From post to 60 minutes post exercise the feelings of revitalization showed a moderat
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decreased = -0.45) for the pleasure reading condition. However, 60 minute post exercise
responses were still improved from pre test as shown by effectisiz@.87). Inspection

of the mean scores show revitalization 60 minutes post exercise was &lbynor
participants reading for pleasui € 3.31) than 60 minutes post exercise of the school

reading conditionNl = 2.98).
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Figure 6: Revitalization responses pre, post, and 60 minutes post exercise for each

condition

For positive engagement, no main effect emerged for time or condition, nor was a
significant condition by time interaction observed. Effect size arsalgsipositive
engagement scores showed a small decrease from post to 60 minutes postfexéneise
textbook reading conditiord = -0.22) (Figure 7). Additionally, effect size shows a
moderate decrease in positive engagement from post to 60 minutes post exercise in the

pleasure reading groud € -0.51). For exhaustion, repeated measures ANOVA showed
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no main effect for time or condition, and no significant condition by time interaction
emerged. Effect size analysis showed participants in the school readditiocofelt a
small decrease in exhaustion pre to 60 minutes post exatcis®27) as well as in the

pleasure reading conditiod € -0.30).
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Figure 7. Positive engagement responses pre, post, and 60 minutes post exercise for both

conditions

Relationship of Enjoyment and Attention with 60 Minute Post Affective Responses

Correlations between enjoyment and attention (absorption, distraction, and focus)
with affective responses 60 minutes post exercise scores are reported i8. Table
general, enjoyment and attention did not correlate with 60 minute post ex#eitiga
responses. However, two significant correlations were observed. The emesggle of

the SACL moderately correlated with enjoyment and this relationship ekatdtestical
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significance jp < 0.01). Additionally, the revitalization subscale of the EFI moderately

correlated with focus to the reading and this relationship reached sdhsggiuficance

(p < 0.05). These correlations suggest that the higher the enjoyment scocedlaee f

exercise and reading condition, the higher the feelings of energy reportedi@@spost

exercise. Additionally, when participants are more focused on the reading during

exercise, the higher feelings of revitalization will be 60 minutes postisge

Table 8

Correlation of enjoyment and attention with 60 minute post exer cise affective responses

Enjoyment Absorption

Distraction Focus

Feeling scale 0.08 0.03
Felt arousal 0.25 0.10
Calm -0.27 -0.01
Energy 0.45** 0.23
Tension 0.21 -0.10
Tiredness -0.04 -0.002
Revitilization 0.20 0.22
Tranquility -0.06 0.01
Exhaustion 0.08 -0.01
Positive engagement 0.26 0.22

0.19
-0.15
0.21
0.30
-0.30
-0.09
0.14
0.33
-0.02
0.28

-0.04
-0.01
0.05
0.24
-0.07
-0.03
0.33*
0.04
-0.03
0.27

*Correlation is significant at the = <0.05 level (2-tailed).
**Correlation is significant at thp = <0.01 level (2-tailed).
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CHAPTER 5: DISCUSSION

A large body of research supports that exercise improves transientonslcfat
psychological well-being including affect (Arent, et al., 2000; Petruzzelkd,,et991).
One plausible explanation for the relationship between exercise and aliasedon
distraction hypothesis. In theory, when individuals participate in an exegssen they
are taking a time out from their daily worries and life stresses, wiats|to improved
affect. The distraction hypothesis has yielded mixed results in pastateséédrile the
theory is supported in some research (Bahrke & Morgan, 1978; Breus & O’Connor,
1998; Focht & Hausenblas, 2001) unresolved issues remain. Rather than exercise
automatically providing a distraction from life stress, it is plaushé¢ ¢njoyable
exercise experiences provide a stronger time out from daily worriesaceth{p exercise
that is not enjoyable (Russell et al. 2003). Conversely, if individuals think about life
stress while exercising, then exercise may not provide a distraction. Trhiges with
the assertions by Russell, et al. (2003) who proposed that enjoyable distractitaisethat
the attention away from life stress during exercise could be an importéont fa
influencing affective responses. However, research on this topic has not been ecbnducte

The purpose of the present study was to examine how a pleasant (i.e., pleasure
reading) compared to a less pleasant (i.e., academic reading) aisteaativity during
exercise impacted affective responses, enjoyment, and attentional focustigeiring
exercise session. Across the two reading conditions, participants weradsiped to
show increases in positive and decreases in negative affect, however the pésaboge

condition was expected to show a more positive affective responses during, post, and 60
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minutes post exercise. Both enjoyment and attentional focus were hypothesized to
correlate with positive affective responses.

Both exercise sessions produced increases in positive affect. From pre to post
exercise, affective valence, activation, energy, positive engagement, datizaion
increased. Decreases in negative affect were also observed for tenstmess; and
physical exhaustion. As hypothesized, participants reported greatesiesia affective
valance and positive engagement when reading for pleasure compared to i&aubhg s
related material. For negative affect, both conditions showed similar dexrease
comparison with Breus and O’Connor (1998) who did not observe decreases in negative
affect post exercise for the study condition as was seen in the currenttiséudiyference
could be due to participants being given a quiz at the end of the session whereas we did
not include a quiz. Additionally, the sample included highly anxious females compared to
this present study including both males and females not determined to be highly.anxious

Sixty minutes post exercise reveals the affective benefits regressad the
baseline levels and for energy, responses were below baseline levels. iElasekemn
energy were not hypothesized or consistent with existing literature. Thenkngy may
have been due to the time of semester in which students were busy. In comparison,
affective valence responses continued to increase 60 minutes post exerbisedhiobl
reading condition and remain elevated for the pleasure reading. Contrary to the
hypothesis, responses for calmness increased for the school reading conditiore ffom pr

60 minutes post, but no significant changes were seen for the pleasure reagng gr
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Although affect generally improved post exercise, affective valence setfea
during the session for the pleasure reading group. For the school reading sésstioe af
valence decreased from pre to during exercise. This supports that a pledssotiotis
improves feeling states during exercise, whereas one that is relafedcsteess may
result in a person feeling worse during exercise.

As hypothesized, participants reported higher enjoyment and attentional focus
when reading for pleasure than for school while exercising. Also, individuals who found
exercise to be more enjoyable reported higher attentional focus duringsexerc
Enjoyment and attentional focus were positively correlated with affectilemce,
activation, positive affect, revitalization, and positive engagement postsxerci
Additionally, participants reporting higher attentional focus during eseliso reported
higher feelings of tranquility and lower feelings of tension.

Collectively, results from the current study provide some support for distraction
hypothesis (Barhke and Morgan, 1978) in that participants reported higher increases in
affective valence during exercise and reported higher affective valedgmaitive
engagement post exercise compared to the school reading condition. The pleaswge readi
group was afforded more of a time out from life stress than the school readingoronditi
However, participants did experience improved affect pre to post exercise in both
conditions. Furthermore, support was found for Russell et al.’s contention (2003) that the
activities designed to distract a person from life stress during s&ereed to be
enjoyable to enhance mental health. In contrast to the distraction hypothésydoqms

showed similar decreases in negative affect. These findings extend thetidistra
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hypothesis by showing that the exercise experience needs to be enjoygbateation
absorbing to enhance positive affect.

Adding to the literature on enjoyment and affective responses, the resuitiep
additional support that high enjoyment relates to higher reported affectiee @tacht,
2009; Motl, Berger, & Leuschen, 2000; Raedeke, 2007; Raedeke, Focht, & Scales, 2007,
Raedeke, Focht, & Scales, 2009). Results parallel findings of Raedeke (2007) laind Foc
(2009) in that enjoyment was related to positive affect but not to negative affect.
However, Raedeke showed that enjoyment was related to changes in affect pre to pos
exercise whereas in the current study enjoyment was more stroraggdred post
exercise affect than affective stage changes. These findings suppantémtion that
exercise enjoyment plays an important role in understanding exerciselrela
improvements in positive affect. Furthermore, as Focht (2009) found, enjoyment was
related to increases in post exercise feelings of revitalizationivyeositgagement and
affective valence. However, Focht (2009) also found enjoyment to relate¢ases in
tranquility, which was not the case in the current study.

In addition to enjoyment analysis, Focht (2009) also measured affective valence
during exercise. In his study, participants in both walking conditions reportedsedrea
affective valence during exercise, however the outdoor walking group r@porte
significantly higher affective valence during exercise. The resuttsegiresent study
found feelings states to increase pre to during for the pleasant readinigpcoidiwever
feeling states decreased from pre to during for the textbook reading conditiogvibup

research, decreases in affective valence responses during exereisdserved due to
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increasing intensity (Hall, Ekkekakis, & Petruzzello, 2002; Welch, HulleyyUsen, &
Beauchamp, 2007). Results of the present study suggest that not only intensityesfluenc
affective feeling states, but also the quality of the exercise expemancampact
affective responses during exercise.

Affective improvements shortly after acute exercise are currestly
documented; however the research examining the duration of improved affecirfgllow
exercise is minimal. The few studies that examined the temporal dynafnaii¢sctive
responses found that increases in positive and decreases in negative affect were
maintained 60 and 120 minutes post exercise (Daley & Welch, 2004; Focht, 2002;
Thayer, 1987). In comparison, the results of the present study show affective response
returned towards baseline 60 minutes post exercise, except for affective velherite
continued to increase post exercise for the school reading group and remdeddtmva
the pleasure condition. Reasons for the contrast could be due to the nature of tke exerci
session, the tools measuring affect, and the small sample in the presenistuti)(
For example, in the study by Focht (2002) weight lifting was examined andyawxziet
measured 5, 20, 60, and 120 minutes post exercise. While decreases in anxiety persisted,
Nno measure assessing positive affect was included in the study by Fochta2002)
anxiety was not measured in the present study. Additionally, Thayer (1987negam
brisk walking in the participants’ natural environment for 10 minutes in a sample of
young to middle aged adults that were not determined to be regularly activeasities
study sampled only college students who were regularly active. Therefonattine of

the exercise and sample were different in Thayer’s research from teataicdy.
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Practical Implications for Fitness Professionals

Collectively, the findings of the present study indicate that a distraction &@dl us
during exercise plays a role in affective responses during and post exem@ise. If
distraction during exercise is enjoyable and attention absorbing, then individiliéél
enhanced affective responses compared to an exercise session whereattiodistr
during exercise is related to daily worries. Pleasure reading enhanabstthetion from
life stress and resulted in greater improvement in affective responspareaito school
related reading. Fitness professionals can use the information from thiscshedy
structure an exercise session that results in greater improved psydidiegith for
individuals. For example, fitness leaders could encourage individuals to read afavorit
book or a book not related to work or life stress issues while exercising on stationary
equipment.

One consideration that fitness professionals can learn from this study is how
participants felt during exercise. While both exercise sessions improeethadf
responses post exercise, affective valence decreased for the schogl deadig
exercise. While participants are exercising it is important thatfédetyood during the
exercise as that could possibly influence future exercise behaviors. Measgf
professionals talk to their clients during exercise, it is plausible based oreteatpr
study that talking to clients about issues not related to life stress could emtffeative
improvements from exercise.

Instructing people to use an enjoyable distraction that they can focus on while

exercising is also important. In addition to using distractions, another keyptouimg
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affect through exercise is to help individuals identify exercise aetiviliat they enjoy
and find attention absorbing as those activities will likely provide a stromgerotiit
from life stress. With a stronger time out from life stress participaitittave a more
positive exercise experience than when exercise does not provide much of a time out
from life stress. More positive exercise experiences could eliciategpexercise
behaviors, thereby achieving adherence.
Limitations of the Current Sudy

While the results of the present study provide additional insight into how a
distraction during exercise impacts affective responses and contributeste a
comprehensive understanding of the distraction hypothesis, there are sevetabtim
that should be acknowledged. One such issue was the small sample size for the&0 minut
post data. The responses obtained could be representative of the entire sample. In
examination of the pre and post means of the 18 participants included in the 60 minute
post analysis compared to that of the entire sample showed the means appear to be close
to that of the entire sample. However, future research measuring affect@@s post
exercise with a larger sample would further clarify if affective resg®B68 minutes post
follow the patterns they did in this study. Additionally, only students at East @aroli
University enrolled in Lifetime Physical Activity classes wereluded in the study. The
study was performed close to finals time therefore the students mafehiassdra stress
being so close to the end of the semester. Although reading school materials may not
have provided a time out, it may have provided a sense of accomplishment during a busy

time in the semester and thus influenced affective responses such as anéergsen.
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Future research could examine whether the results found in this study hold true at
different time points in the semester.

The present study did not include an exercise only control group as previous
studies have included. However, the purpose of the present study was to compare an
enjoyable distraction during exercise to a distraction that does not penmé att from
daily worries and stresses. Finally, time of day was not controlled in thisatusthrer
research has when examining exercise and affect (Focht, 2009). However ahty i)
participants scheduled their second exercise session at a similar tingetdarday.
Suggestions for Future Research

Based on the findings in this study, future research should continue investigating
the distraction hypothesis as the present student supports it as a possibleiergtanat
exercise related improvements in affective responses. Additional infomaat the
lasting effects of improved affect 60 minutes post exercise is needed igsotesof the
few studies to measure affective responses an hour past cessation of.€kieecssanple
in this study included regularly active students and future research couldsadtetker
the results from this study hold true for inactive individuals. Another consideration f
future research is to examine different kinds of distractions and readingaim&ierther
research could look at other distraction tools used during exercise such asgvatchin
television and examine whether those activities provide an enjoyable distraation, a
attention absorbing, and what influence they have on affective responses. While only
books were included in the present study as the distraction tool, many people read

magazines and newspapers during exercise. Evaluating how reading those kinds of
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materials influence enjoyment, attentional focus and affective responsdshedimore
light on what types of material to read during exercise that is ideal fooumngraffect.
Furthermore, examining how magazines influence affective responses wéurtrer
investigation. Many magazines include pictures of very thin and beautiful womebythere
bringing the focus of the reader on physique and that could evoke negative fdabings a
oneself. Health related magazines may be more ideal for reading dughcgsexas
indicated by the findings of Raedeke et al. (2007). In this study participgoyed the
exercise class in which the activity leader behavior was health orientedhaorine

other exercise class where the leader behaviors were physique oriertigidnAady,
participants reported enhanced affective responses post the health orizsged cl
compared to the physique oriented class.

Lastly, in further studies examining exercise and affect, reseangeded
examining affective responses to exercise and reading over the long terranigiag
repeated exercise sessions will show if the relationship between thsexerd affect
shown in the present study holds true for the long term. Findings could shed light on
whether structuring exercise in a way to increase positive and decegmdiva affect
and providing experiences that are more enjoyable and attention absorbing, such as
reading for pleasure, have long term impacts on exercise related motivation a
psychological well-being.

Conclusion
In summary, although both exercise sessions resulted in improved affect; greate

increases in overall feeling state and positive engagement were seen iasheeple
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reading condition. Additionally, pre to post exercise improvements for activatiogyener
tension, tiredness, revitalization, and physical exhaustion were similagdrethe two
conditions. However, given the underdeveloped literature on enjoyment and attentional
focus during exercise and their relation to the distraction hypothesis, fesaarch is

needed on the role enjoyment and attentional focus have in providing a time out from life
stress during exercise. Ultimately, this should lead to a greater undergtahtiow to
structure exercise experiences to increase positive and decreasesradtgdt in effort

to increase exercise adherence and psychological well-being.
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APPENDIX A: INFORMED CONSENT DOCUMENT

I nformed Consent Document
Exercise and Mood

Introduction

You are invited to participate in a research stlglsigned to examine your mood states and feelings
about exercise. Rachel Day, a graduate studeimt iDépartment of Exercise and Sport Science at
East Carolina University, is conducting this stimlyher master’s thesis under the supervision of

Tom Raedeke, Ph.D., an associate professor iniEgdPsychology. You were selected as a possible
participant because of your enrollment in an Exereind Sport Science course or as a member of the
Student Recreation Center.

Plansand Procedures

If you volunteer to participate, you will be askedexercise for 30-minutes at a self-selected
moderate intensity pace on stationary equipmetwordifferent occasions in the Activity

Promotion Lab in Minges Coliseum. On one occagion,will be asked to read something that you
find pleasurable. On the other, you will be askedktd a text that you use in one of your courses.
You will also be asked to complete a survey thataios questions to assess your stress level, your
mood, and your feelings about exercise immedigiédy to and after exercise. After leaving the
Activity Promotion Lab, you will also be asked tmngplete the survey one hour post-exercise after
being prompted by a phone call reminder. On eachsion, the survey will take around 10 minutes
to complete.

Potential Benefitsand Risks

Participation in this study is completely voluntamnd refusal to participate does not have any
negative consequences. Your decision on whethastdp participate will not have any impact on
your course grade. Although there are minimalr(ifjaisks associated with completing the survey,
not all risks are predictable. If you experiencg emotional discomfort when answering the survey
guestions or want to stop completing the questioafiar any reason, you will be free to withdraw
your consent and discontinue participation at ang.tAlthough there is a small inherent risk
associated with exercise participation, the riskoigreater than you experience in a normal exercis
session. If you have health problems that prevesrcesing, you should not participate in this study

Although you may not attain any benefits from #tisdy, results may provide insights that can be
used to help ensure that exercise is a positiverexee for individuals in the future. In appreiciat
of your help, you will be given a pedometer valaedpproximately $20.

Confidentiality

All guestionnaire responses will be kept strictiypfidential. Only the researchers associated with
this study will have access to the responses toquestionnaire. To further protect your
confidentiality, your name does not need to betaribn the questionnaire. Published results will no
include data from individual surveys, rather reshlised on the entire sample.

Voluntary Participation
Your participation in this study is completely votary and you have the right to discontinue
exercising at any point or to stop completing thestionnaire at any time without penalty.
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Personsto Contact

If you have any questions, please feel free toampiRachel Day or Tom Raedeke at the addresses
and telephone numbers listed below. If you havetipres regarding your rights as a research
participant, you may contact the Chairman of thevehsity and Medical Center Institutional Review
Board at (252) 744-2914 (days). You can keep tbergkcopy of this form for your records.

Compensation and Treatment for Injury

The policy of East Carolina University and/or Pitt County Memorial Hakgdies not provide
for payment or medical care for research participants because ofgbloysather injury that
result from this research study. Every effort will be made to make ¢hiti¢a of the School of
Medicine and Pitt County Memorial Hospital available for care in Weateof such physical
injury.

Consent to Participate
| certify that | have read all of the above andimgly give my consent to participate in this rasba
study.

Participants Name (Print)

Participant’'s Signature

Date

Rachel Day Tom Raedeke, Associate Professor
Department of Exercise and Sport Science Department of Exercise and Sport Science-172
East Carolina University Minges

Greenville, NC 27858 East Carolina University

(252) 328-1996 (day) Greenville, NC 27858

rmd0323@ecu.edu (252) 737-1292
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APPENDIX B: IRB APPROVAL FORM

University and Medical Center Institutional Review Board

East Carolina University ® Brody School of Medicine

600 Moye Boulevard e Old Health Sciences Library, Room 1L-09 e Greenville, NC 27834
E A S T Ofﬁf:e 252-’{44-2914 . Fax 25.2-744-2284 L Www.egu.eduiirb
ke it Chair and Director of Biomedical IRB: L. Wiley Nifong, MD
CAROLINA Chair and Director of Behavioral and Social Science IRB: Susan L. McCammon, PhD
UNIVERSITY

TO: Rachel Day, Graduate Student, ¢/o Dr. Thomas Raedeke, Dept of EXSS, ECU—172 Minges Coliseum

FROM: UMCIRB

DATE: April 7, 2009
RE: Expedited Category Research Study
TITLE: “Reading During Exercise and its Impact on Affective State Responses”

UMCIRB #09-0330

This research study has undergone review and approval using expedited review on 4.4.09. This research study is
cligible for review under an expedited category because it is on collection of data through noninvasive procedures (not
involving general anesthesia or sedation) routinely employed in clinical practice, excluding procedures involving x-rays
or microwaves. Where medical devices are employed, they must be cleared/approved for marketing. (Studies intended to
evaluate the safety and effectiveness of the medical device are not generally eligible for expedited review, including
studies of cleared medical devices for new indications.) Examples: (a) physical sensors that are applied either to the
surface of the body or at a distance and do not involve input of significant amounts of energy into the subject or an
invasion of the subject’s privacy; (b) weighing or testing sensory acuity; (¢) magnetic resonance imaging; (d)
electrocardiography, electroencephalography, thermography, detection of naturally occurring radioactivity,
electroretinography, ultrasound, diagnostic infrared imaging, doppler blood flow, and echocardiography; (¢) moderate
exercise, muscular strength testing, body composition assessment, and flexibility testing where appropriate given the
age, weight, and health of the individual. It is also a rescarch on individual or group characteristics or behavior
(including, but not limited to, research on perception, cognition, motivation, identity, langnage, communication, cultural
beliefs or practices, and social behavior) or research employing survey, interview, oral history, focus group, program
evaluation, human factors evaluation, or quality assurance methodologies. (NOTE: Some research in this category may
be exempt from the HHS regulations for the protection of human subjects. 45 CFR 46.101(b)(2) and (b)(3). This listing
refers only to research that is not exempt.) .

The Chairperson (or designee) deemed this unfunded study ne more than minimal risk requiring a continuing review
in 12 months. Changes to this approved research may not be initiated without UMCIRB review except when necessary
to eliminate an apparent immediate hazard to the participant. All unanticipated problems involving risks to participants
and others must be promptly reported to the UMCIRB. The investigator must submit a continuing review/closure
application to the UMCIRB prior to the date of study expiration. The investigator must adhere to all reporting
requirements for this study.

The above referenced research study has been given approval for the period of 4.4.09 to 4.3.10. The approval includes
the following items:

e Internal Processing Form (dated 3.25.09)

o Informed Consent (received 4.3.09)

e Par-Q & You

e Leisure Time Exercise Questionnaire

IRB000007G5 East Carolina U IRB #1 (Biomedical) IORG0000418 UMCIRB #09-0330
IRB00003781 East Carolina U IRB #2 (Behavioral/SS) [IORG0000418 Page 1 of 2
TRB00004973 East Carolina U IRB #4 (Behavioral/SS Summer) IORG0000418

Version 3-5-07
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e Demographic Information
e Survey

The Chairperson (or designee) does not have a potential for conflict of interest on this study.

The UMCIRB applies 45 CFR 46, Subparts A-D, to all research reviewed by the UMCIRB regardless of the
funding source. 21 CFR 50 and 21 CFR 56 are applied to all research studies under the Food and Drug
Administration regulation. The UMCIRB follows applicable International Conference on Harmonisation Good
Clinical Practice guidelines.

IRB00000705 East Carolina U IRB #1 (Biomedical) [ORG0000418 UMCIRB #09-0330
IRBO0003781 East Carolina U IRB #2 (Behavioral/SS) [ORG0000418 Page 2 of 2
IRB0O0004973 East Carolina U IRB #4 (Behavioral/SS Summer) IORG00004 18

Version 3-5-07
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APPENDIX C: PHYSICAL ACTIVITY READINESS QUESTIONNIARE

Physical Activity Readiness
Questionnaire - PAR-Q PAR_ & Yo u
{revised 1994)

(A Questionnaire for People Aged 15 to 69)

Regular physical activity is fun and healthy, and increasingly more people are starting to become more active every day. Being
more active is very safe for most people. However, some people should check with their doctor before they start becoming
much more physically active.

If you are planning to become much mare physically active than you are now, start by answering the seven questions in the
box below. If you are between the ages of 15 and 69, the PAR-Q will tell you if you should check with your doctor before
you start. If you are over 63 years of age, and you are not used to being very active, check with your doctor.

Common sense is your best guide when you answer these questions. Please read the questions carefully and answer each
one honestly: Check YES or NO

YES NO
[ [ 1. Hasyourdoctor ever said that you have a heart condition and that you should only de physical
activity recommended by a doctor?
4 2. Doyou feel pain in your chest when you do physical activity?
u 3. Inthe past month, have you had chest pain when you were not daing physical activity?
[ | 4. Doyou lose your balance because of dizziness ar do you ever lose consciousness?
| 1 5. Do you have a bone or joint problem that could be made worse by a change in your physical
activity?
J 1 6. lsyourdoctor currently prescribing drugs (for example, water pills) for your blood pressure or
heart condition?
. 7. Do you know of any other reason why vou should not do physical activity?
YES to one or more questions
If Talk to your docter by phone or in person BEFORE you start becoming much more physically
active or BEFORE you have a fitness appraisal. Tell vour doctor about the PAR-Q and which
questions vou answered YES.
Vou *  You may be able to do any activity vou want—as long as you start slowly and build up
gradually, Or, you may need to restrict your activities to those which are safe for you, Talk
answered with your doctor about the kinds of activities you wish to participate in and follow his/her
advice.
*  Find out which community programs are safe and helpful for yvou.
Delay becoming much more active:
NO to ﬁ" ques o D * if you are not feeling well because of a
- temporary illness such as a cold or a
If you answered NO honestly to all PAR-Q questions, you can fever—wait until you feel better; or
be reasonably sure that you can: * if you are or may be pregnant—talk to
‘ ) ) . your doctor before you start becoming
= start becoming much more physically active—begin slowly and more active.

build up gradually. This is the safest and easiest way to go.

e take part in a fitness appraisal—this is an excellent way to
determine your basic fitness so that you can plan the best way for
vou to live actively.

Informed Use of the PAR-Q: The Canadian Society for Exercise Physiclogy, Health Canada, and their agents assume no liability for persons who
undertake physica! activity, and if in doubt after completing this questionnaire, cansult your doctor prior to physical activity.

You are encouraged to copy the PAR-Q but only if you use the entire form

NOTE: If the PAR-Q is being given to a person before he or she participates in a physical activity program or a fitness appraisal, this section may be
used for legal or administrative purposes.

| have read, understood and campleted this questionnaire. Any questions | had were answered to my full satisfaction.
NAME
SIGNATURE DATE

SIGNATURE OF PARENT WITNESS
or GUARDIAN (for participants under the age of majority)

Reprinted, with permission, from the Canadian Seciety for Exercise Physiology, Inc. Copyright 1994,

©C§nadian Society for Exercise Physiology. Supported by: Health Santé
Société canadienne de physiologie de I'exercise Canada Canada
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APPENDIX D: LEISURE TIME EXERCISE QUESTIONNAIRE

When answering this question, please:

Only count exercise sessions that lasted 10 minutes or longer in duration
e Only count exercise that was done during free time (i.e., not occupation or housework)
e Note that the main difference between the three categoriesirg¢hdaty of the exercise

e Please write the average frequency on the first line and the averadgerdonathe second. If
you did not perform any exercise at a given intensity, please write Batrspace.

Recall your average weekly exercise (7 days). How many times eoage/ have you
performed the following kinds of exercise:

Times Per Week Average Duration

a. MILD EXERCISE

(MINIMAL EFFORT, NO PERSPIRATION)
(e.g., easy walking, yoga, bowling, lawn bowling,
shuffleboard, golf)

b. MODERATE EXERCISE

(NOT EXHAUSTING, LIGHT
PERSPIRATION)

(e.g., fast walking, tennis, easy bicycling, easy
swimming, popular and folk dancing)

c. STRENUOUS EXERCISE

(HEART BEATS RAPIDLY, SWEATING)
(e.g., running, aerobics classes, cross country
skiing, vigorous swimming, vigorous bicycling)
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APPENDIX E: DEMOGRAPHIC FORM

Age Gender (circle one): Male Female

Year in school ((circle one): First year Sophomore Junior  Senior Other

Year in school Major

What is your ethnic background? (Circle all thatlgpp

African American Asian Caucasian Hispanic Natveerican
Other
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APPENDIX F: EXERCISE INDUCED FEELING INVENTORY

Right now I feel: (Circle the appropriate numbmreach worjl

Do not fed Fed Fed Fed Fed Very
Sightly Moderatey Strongly Strongly

Refreshed 1 2 3 4 5
Calm 1 2 3 4 5
Fatigued 1 2 3 4 5
Enthusiastic 1 2 3 4 5
Relaxed 1 2 3 4 5
Energetic 1 2 3 4 5
Happy 1 2 3 4 5
Tired 1 2 3 4 5
Revived 1 2 3 4 5
Peaceful 1 2 3 4 5
Worn-out 1 2 3 4 S

Upbeat 1 2 3 4 5
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APPENDIX G: FELT AROUSAL SCALE

Circlethenumber on each of thefollowing itemsthat best describes how you fed at
the present moment

Low High
arousal 1 2 3 4 5 6 arousal
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APPENDIX H: FEELING SCALE
Please describe how you fed at this specific moment on the following scale.

Very Good Slightly Neutral Slightly Bad Very
good Good Bad Bad

+5 +4 +3 +2 +1 0 -1 -2 -3 -4 -5
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APPENDIX I: RATINGS OF PERCIEVED EXERTION

This scale is used to tell us how hard or easyfgeliyour workout is. Circle a number that
best reflects how your total body felt in genenalinlg today’s workout. Do not focus on a
certain factor, like leg pain, chest tightnessstwrtness of breath, but concentrate on a total
body feeling. Be as accurate as you can when rabglgvel of exertion

Rating of Perceived Exertion Scale (RPE)

0 Nothing at all

0.5 Extremely Light
1 Very Light

2 Light

3 Moderate

4 Somewhat Heavy
5 Heavy

6

7 Very Heavy

8

9

10 Extremely Heavy

° Maximal
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APPENDIX J: PHYSICAL ACTIVITY ENJOYMENT SCALE

Rate each of the following items based on the workout you just completed.

| enjoyed it

| felt bored

| disliked it

| found it pleasurable

| was very absorbed in the
activity

It was no fun at all

It was very pleasant

| felt as though | would rather
be doing something else

| hated it

| felt interested

| liked it

| found it unpleasurable

| was not at all absorbed
in the activity
It was a lot of fun

It was very unpleasant

| felt as though there was
nothing else | would rather be
doing



APPENDIX K: MANIPULATION CHECK

MANIPULATION CHECK

Not at

all

| forgot about the stresses of life 1
Reading made the exercise session more fun 1

It was hard to focus on the reading while 1
exercising

My mind kept thinking about all the things|1 1
need to get done for school

The book | read was engaging 1
| get a break from the demands of school 1
| enjoyed reading 1

Were you able to concentrate on the reading 1
material?
| found the reading material pleasurable 1

| got so absorbed into the reading that time 1
flew by while exercising

How understandable was the material you 1
read?

| thought about things that are creating stress 1
in my life

How often did your mind drift off while 1
reading?
Exercise gave me mental break 1
It was hard to comprehend the reading 1
material

| was totally absorbed into the reading 1

Some

what

w w W w

w
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Very
Much

o o1 O
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APPENDIX L: MANIPULATION CHECK ORGANIZED BY SUBSCALES

Not at Some Very
all what Much so

Distraction:
| forgot about the stresses of life 1 2 3 4 5
| thought about things that are creating stress 1 2 3 4 5
in my life
Exercise gave me mental break 1 2 3 4 5
| get a break from the demands of school 1 2 3 4 5
My mind kept thinking about all the things|1 1 2 3 4 5
need to get done for schoo
Absor ption:
| was totally absorbed into the reading 1 2 3 4 5
The book | read was engaging 1 2 3 4 5
| enjoyed reading 1 2 3 4 5
| found the reading material pleasurable 1 2 3 4 5
| got so absorbed into the reading that time 1 2 3 4 5
flew by while exercising
Reading made the exercise session more fun 1 2 3 4 5
Focus:
Were you able to concentrate on the reading 1 2 3 4 5
material?
How often did your mind drift off while 1 2 3 4 5
reading?
It was hard to focus on the reading while 1 2 3 4 5
exercising
It was hard to comprehend the reading 1 2 3 4 5
material
How understandable was the material you 1 2 3 4 5

read?
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