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ABSTRACT 

While the popular press has publicized and the public has accepted the psychological 

benefits of exercise, empirical research linking exercise to such benefits has yielded mixed 

results (Folkins & Sime, 1981, Rosenthal, 1993). While reviewers overall agree that a 

single bout of aerobic exercise can reduce anxiety and increase positive affect (Petmzzello 

et al., 1991; Tuson & Sinyor, 1993; Yeung, 1996), no existing model or hypothesized 

mechanism for these effects had been subjected to an empirical test. The present study 

tested two psychological explanations offered in the literature (Tuson & Sinyor, 1993), a 

"distraction" hypothesis and a model based on self-efficacy. 

The experimenter assigned randomly 146 participants to be (1) prompted to mminate 

on their life problems or not while engaging in twenty minutes of aerobic exercise and (2) 

told that they either met or failed to meet their pre-specified goal of maintaining a 

consistent heart rate in a specific range while exercising in a completely crossed two 

(mminate vs. distraction) x two (mastery vs. no mastery) + one (control group) factorial 

design. The experimenter took pre and post test measures of anxiety using the Profile of 

Mood States, State Trait Anxiety Inventory, Exercise Induced Feeling Inventory, and a 

technique recommended by Guavin and Brawley. ANOVA was used to assess the 

influence of distraction and mastery upon post exercise reductions in anxiety. Results 

showed that exercise resuhed in a decrease on the Physical Exhaustion scale on the 

Exercise Induced Feeling Inventory. Results also showed an effect for the mastery 

manipulation on measures of positive affect, but none for the distraction manipulation. An 

additional purpose of the present study was to investigate the potential moderating effect 

of the constmct of psychological hardiness upon the relationship between exercise and 

anxiety. Results of this analysis showed significant effects on one of the nine measures of 

affect. ImpHcations and limitations of the study are discussed. 
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CHAPTER 1 

INTRODUCTION 

The effect of exercise upon mental health remains a central focus among scientists and 

practitioners of health psychology. Health psychology is viewed as a behavioral rather 

than medical approach to health issues. Such an orientation offers several advantages over 

the more traditional medical model. 

A behavioral research model is focused squarely on behavior patterns and their 

antecedents and consequences. Interventions based on this model focus on behavior 

modification rather than on dmgs as the agent of change. Dmgs can act more quickly in 

some instances than behavioral interventions but these effects may come at some cost to 

the organism. In contrast, the more deliberate change processes associated with 

behavioral interventions are less likely to produce adverse effects (Landers & Petmzzello, 

1994; Seraganian, 1993). 

Today, the increasing expense of health care is a growing political and social concern. 

This trend has brought a renewed interest in preventive programs aimed at reducing 

demands on the already overburdened health care system (Seraganian, 1993). It is not 

surprising, then, that there is a growing interest among physicians in the role that physical 

activity plays in preventing and/or reducing anxiety (Landers & Petmzzello, 1994). In 

fact, 60 percent of 1756 respondents to a survey of primary care physicians said that they 

regularly prescribe exercise for the treatment of anxiety (Ryan, 1983). 

Empirical research linking exercise to anxiety reduction, however, has yielded mixed 

results (Folkins & Sime, 1981; Rosenthal, 1993). Some reviewers, most notably Hughes 

(1984), have held that the questionable methods used by researchers in this area yields 

little if any evidence for the mood-enhancing effect of exercise. 

In fact, even those reviewers who find evidence of such an effect readily admit that 

early research in the area was troubled by methodological problems (Morgan, 1969; 

Tuson & Sinyor, 1993; Yeung, 1996). While studies focusing on the effects of sticking to 

a regular exercise regimen have found primarily positive results (Folkins & Sime, 1981, 
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Yeung, 1996), such investigations are weakened by using intact groups of participants 

who often have strong expectations about the effects of exercise, or who differ in ways 

that have nothing to do with exercising, rendering clear inferences about the effect of 

exercise impossible. Many comparisons, for example, involved contrasting groups of 

hospitalized psychiatric patients with non-hospitalized controls (Morgan, 1969). When 

Hughes (1984) limited his critical review to randomized, controlled experiments, he found 

that only half of the published studies meeting these criteria reported reductions in anxiety 

from exercise treatment. Other observers have also noted that those attempts to replicate 

the positive findings from the earUer pre-experimental and quasi-experimental studies 

using controlled, experimental methods have largely failed (Petmzzello et al., 1991). 

Accordingly, much of the recent work in this area has focused on determining the 

impact of a single session of acute exercise (Landers & Petmzzello, 1994; McAuley, 1994; 

North, McCullagh, 8c Tran, 1990; Petmzzello et al., 1991, Tuson & Sinyor 1993; Yeung, 

1996). Such an approach provides random assignment of participants to treatment and 

control groups, eUminating the major methodological shortcoming that troubled earlier 

studies. 

Roth (1989), for example, assigned randomly eighty participants to either twenty 

minutes of riding a stationary bike at 60 to 70 percent of maximum heart rate or twenty 

minutes of quiet rest. Anxiety was assessed twenty minutes before and fifteen minutes 

after treatment for participants in both groups. Results showed decreased anxiety for 

participants in the exercise condition but not in the rest condition. Other researchers 

investigating the impact of acute exercise on anxiety usually have found negative results. 

Flory and Holmes (1991), for example, asked participants who had been consistently 

going to a dance exercise class for a month either to miss class or to attend class before 

the experiment. They assigned different participants to miss class on different occasions, 

resulting in a completely counterbalanced, within-subjects design. Exercise was found to 

have no impact on anxiety. 

Using a within-subjects design, Boutcher and Landers (1988) had participants mn for 

twenty minutes on a treadmill at 80 to 85 percent maximum heart rate. On a different 



trial, the same participants were exposed to twenty minutes of quiet rest The authors 

found a reduction in anxiety for the exercise group as measured by the State-Trait .Anxiety 

Inventory (STAI; Speilberger, Gorsuch, & Lushene, 1970), but not as measured by the 

Profile of Mood States (POMS; McNair, Lorr, & Droppleman, 1971). 

Raglin and Morgan (1987) used a within-subjects design in which the same group of 

participants was assigned to engage in forty minutes of quiet rest and forty minutes of 

aerobic activity on separate occasions. As in the studies described above, order of 

treatment was counterbalanced. The authors found improvements in both conditions, both 

on the STAI and on a measure of blood pressure. While the reduction of blood pressure 

experienced by quiet rest participants was found to return to the baseline within twenty 

minutes, the exercise group continued to show benefits three hours later. In a second 

experiment, the authors replicated these results with a group of hypertensive participants. 

Petmzzello and Landers (1994) wanted to find out if exercise bouts of differing 

durations have differential impact upon anxiety. Sixteen participants were randomly 

assigned to 15 and 30-minute bouts of treadmill running on two separate occasions. 

While exercise was found to lead to significant reductions in state anxiety, the authors 

found no differential effect for duration of exercise. 

While many reviewers agree that a single bout of aerobic exercise can reduce anxiety 

and increase positive affect (Landers & Petmzzello, 1994; McAuley, 1994; North, 

McCullagh, & Tran, 1990; Petmzzello et al., 1991; Tuson & Sinyor 1993; Yeung, 1996), 

no conceptual model or hypothesized mechanism for these effects has been subjected to an 

empirical test. Such a model would help to organize previous findings and provide a 

conceptual framework for friture studies. So urgent is the need for research in this area 

that the National Institutes of Mental Heahh labeled this issue as of pressing concern 

(Morgan & Goldston, 1987). Surprising as it may seem, investigators have yet to identify 

the mechanism or mechanisms behind exercise's anxiolytic effects ten years after this 

statement. Several reasonable hypotheses have been proposed, however. 



Hypothesized Mechanisms 

Researchers have given considerable attention to physiological variables thought to 

influence psychological states following exercise (Hughes, 1984; Tuson & Sinyor, 1993, 

Yeung, 1996). Many studies examining these variables, however, have been unable to 

estabUsh their role in producing post exercise improvements in affect with any degree of 

reUability (Hughes, 1984; Tuson & Sinyor, 1993; Yeung, 1996). The endorphin 

hypothesis, for example, holds that reduced anxiety from exercise results from the 

euphoric effects of endogenous opioids released in response to aerobic activity (Steinberg 

& Sykes, 1985; Thoren et al., 1990). While intuitively appealing and consistent with the 

popular notion of a "mnners' high," this hypothesis has not been upheld empirically. It has 

been shown, for example, that contrary to predictions of the endorphin hypothesis, 

reductions in anxiety as measured by self report are not correlated with participants' 

endorphin levels (Hatfield et al, 1987). 

Another physiological explanation, the thermogenic hypothesis states, that it is the 

elevation in body temperature that exercise causes which produces a reduction in anxiety 

(Raglin & Morgan, 1987). Researchers interested in the thermogenic hypothesis have 

directly manipulated body temperature during exercise bouts and have found that changes 

in body temperature account for only a small proportion of anxiety variance (Petmzzello, 

Landers, & Salazar, 1991). Thus, the thermogenic hypothesis seems to hold little 

promise. 

To date, two psychological explanations for the anxiolytic effect of exercise have been 

advanced in the literature. The so-called distraction hypothesis was first suggested as a 

post-hoc explanation for the finding that resting control groups often experience a 

reduction in anxiety that is comparable to that obtained by the exercise group. Bahrke and 

Morgan (1978) randomly assigned participants to either 20 minutes of vigorous exercise, 

20 minutes of guided meditation, or 20 minutes of resting quietly in a comfortable recliner 

Analysis of results showed all of the treatments led to significant anxiety reduction as 

measured by the STAI, and that there were no differences among the three treatments. 

Bahrke and Morgan hypothesized that it was not exercise that had an anxiolytic effect, but 



the break from Ufe's worries that exercise provides. In other words, the authors proposed 

that observed reductions in anxiety reported in previous studies are not the result of an> 

physiological changes provoked by exercise, but are the resuh of the diversional aspect of 

the activity. Participants in an exercise treatment condition, the authors reasoned, are not 

only undergoing physiological changes because of their activity but are taking a break 

from the problems of living by distracting themselves. 

There is some evidence, however, (e.g., Felts &Vaccaro 1988; Raglin & Morgan, 

1987) that the two types of treatment conditions (exercise and quiet rest) show a different 

time course, with exercise effects emerging after and lasting much longer than the effects 

of quiet rest. This is an interesting result, as it seems plausible that failure to sample mood 

at a range of times has hidden differential effects in studies that have found negative 

results. 

In contrast, the mastery hypothesis suggests that exercise leads to a sense of mastery 

or success which in turn produces improved mood (Simons et al., 1985). The mastery 

hypothesis has been inferred primarily from research in other areas of psychology that 

have shown that feelings of self-efficacy have a profound impact on affect (e.g., Bandura, 

1989). Supporters of the mastery hypothesis argue that exercise contributes to a person's 

sense that he or she is doing something good for him or herself, and that this belief, in 

turn, produces the anxiolytic effect. 

Several researchers have obtained results that are consistent with or suggesting a 

mastery explanation, but none have provided a direct test of the mastery hypothesis For 

example, Rodin (1986) contrasted a condition in which exercising participants were given 

positive feedback at regular intervals with a condition in which participants exercised 

without feedback, and found that such efficacy feedback given with exercise resulted in 

greater reductions of anxiety than exercise alone. McAuley, Cowneya, and Lettanich 

(1991) found that efficacy expectations moderated the relationship between exercise and 

reductions in anxiety for a group of middle-aged men and women in a twenty-week 

exercise program. Clingman and Hilliard (1994) examined the relationship between 

meeting a competitive exercise goal and anxiety reduction among 73 competitors in a 5-



kilometer mnning race. Successfiil athletes (those who met their target mnning times) 

showed significant reductions in anxiety, while unsuccessful mnners showed no such 

reduction. 

Bozoian, Rejeski, and McAuley (1994) classified 36 undergraduate females as either 

high or low efficacy based on their responses to a scale that asked them to rate their 

confidence at being able to exercise for 45 minutes at 70 percent of VO2 max (a common 

measure of aerobic fitness or exercise intensity, defined as the maximal amount of oxygen 

the body can use per minute). After efficacy was estimated, the authors administered a 

new measure, the Exercise Induced Feeling Inventory (EFI; Gauvin & Rejeski, 1993) to 

the participants before and after exposing them to a twenty minute bout of exercise on a 

bicycle ergometer (a laboratory bicycle which allows one to measure physical workload 

accurately). Participants in the high efficacy group showed increases on the measures of 

positive affect provided by the EFI compared with low efficacy participants. 

Psychological Hardiness 

Other researchers have turned their efforts toward the search for psychological 

variables associated with benefit from exercise (Pistacchio, Weinberg, & Jackson, 1989). 

One constmct that may be relevant to such an approach is that of psychological hardiness, 

defined as a predisposition toward intrinsic motivation (Kobasa, 1979). The idea of 

psychological hardiness first arose in research on the effects of psychological stress, where 

it was found that hardy individuals were less likely than their low-hardiness counterparts 

to give way to physical illnesses because of stressful life events. Hardy individuals are 

characterized by an optimistic perspective on change, the tendency to view external events 

as challenges as opposed to threats, and a sense of curiosity and meaningfialness about life 

(Maddi & Kobasa, 1984). It seems likely that hardy persons would be more likely than 

non-hardy persons to benefit from exercise because by definition they seem uniquely 

predisposed to benefit from stress reducing strategies that require the individual to take 

responsibility for his or her own treatment. 



Previous studies have shown that hardiness and exercise have independent and additi\ e 

effects on the relationship between stress and illness (Kobasa, Maddi, & Puccetti, 1982; 

Kobasa et al., 1985). In other words, persons who are psychologically hardy and persons 

who engage in regular exercise tend to have fewer serious illnesses than those who are not 

hardy and/or do not exercise. Persons who are both psychologically hardy and engage in 

regular exercise tend to be the healthiest of all (Kobasa et al., 1985). The authors view 

hardiness and regular exercise participation as resistance resources that serve to help 

individuals buffer the effects of stress. Hardy individuals tend to transform stressors by 

interpreting them as positive opportunities for growth, while exercise helps to reduce the 

effects of stress on physiological systems. 

Only one study to date has examined the relationship between hardiness and anxiety. 

Shepperd and Kashani (1991) found that high-stressed adolescent males high in the 

hardiness components of either commitment or control experienced fewer anxiety 

symptoms (as measured by a stmctured clinical interview based on the DSM-III-R) than 

high-stressed adolescent males who were low in commitment or control. Adolescent 

females who were high in the hardiness components of commitment and control, however, 

did not differ from those females who were low in these hardiness components in levels of 

anxiety. The authors noted that gender differences were not attributable to differences in 

the hardiness components or stress levels between male and females. Consistent with these 

findings, Schmied and Lawler (1986) proposed that the impact of hardiness on measures 

of health may only extend to males. Such a proposal conflicts with the findings of 

Rhodewalt and Zone (1989), however, who were able to show that hardiness effects 

extended to both physical and mental heahh outcomes among adult women. Shepperd 

and Kashani (1991) noted that the differences between their findings and Rhodewalt and 

Zone's (1989) might be explained as a flinction of age since the former were adolescents 

and the latter were adults. It seems that the question of differential gender effects of 

hardiness awaits fiarther study. 
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It seems likely that hardy individuals, by virtue of their preference for and belief in 

active coping strategies, would be more likely to accme affective benefits from physical 

exercise than would persons scoring low on hardiness. According to the hardiness theory 

(Kobasa, 1919), hardy individuals tend to believe in their own ability to effect positive 

change in their hves, and to have the corresponding belief that the actions they choose to 

take in this regard will aid in providing these positive changes. As for the literature on the 

anxiety reducing effects of exercise, hardiness seems to have particular relevance for the 

mastery hypothesis discussed above. That is, hardy individuals, by definition, should have 

a deeper sense and commitment to self-mastery. Regarding the present study, then, 

hardiness and mastery should have additive effects. That is, hardy individuals who meet 

their exercise goals should experience the most positive effects from exercise. 

Purpose of the Present Study 

The purpose of the present study was to provide a critical test of two competing 

psychological explanations (distraction vs. mastery) for the anxiety reducing effects of 

exercise. The design is a completely crossed factorial experiment in which participants 

were (1) either prompted to mminate on their life problems or not while engaging in 

twenty minutes of aerobic exercise; and (2) told that they either met or failed to meet their 

pre-specified goal of maintaining a consistent heart rate in a predetermined range while 

exercising. Since the participants had no way of monitoring the consistency of their heart 

rate while exercising, this goal allowed the experimenter to manipulate the feedback 

between the two groups. 

The logic of the proposed study was straightforward: if the distraction hypothesis is 

correct, participants asked to call their problems to mind during exercise should 

experience no reduction in anxiety following exercise or at least less of a reduction than 

those not asked to mminate. If the mastery hypothesis is correct, participants led to 

believe that they failed to meet their exercise goal during their workout should experience 

no post exercise reduction in anxiety or at least less of a reduction than those told that 

they had obtained their goal. In addition, the two (focus) x two (feedback) + one control 
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group factorial design allowed for the assessment of any additive effects the two factors 

might produce. An additional purpose of the study was to investigate the moderating 

effects of the constmct of psychological hardiness on the relationship between exercise 

and anxiety. That is, hardiness should predict affective response to exercise among the 

participants. 

Accordingly, the following formal hypotheses were offered. First, exercising 

participants should experience increases in positive affect and reductions in anxiety relativ e 

to quiet-rest controls. Second, these effects should be maximized for participants who 

were told that they met their exercise goal, and minimized for those who were told that 

they failed the exercise task. Statistically, there should be significant interaction between 

mastery condition and trial. Third, a similar effect should be present for the distraction 

manipulation, whereby participants who are prompted to mminate should experience 

minimal benefits from exercise, while participants who are free to distract themselves 

should experience greater benefits. Statistically, this should be seen as a significant 

interaction between distraction condition and trial. Fourth, these effects of mastery and 

distraction should be additive, whereby participants who are told that that they have 

succeeded and allowed to distract themselves should experience the greatest benefits of 

all. Finally, it was predicted that psychological hardiness would moderate the effects of 

exercise. It was proposed that participants who are high in hardiness should reap greater 

benefits from exercise than those who are low in hardiness. 



CHAPTER II 

METHOD 

Participants 

One hundred and forty-six student volunteers enrolled in PSY 1300 at TTU served as 

participants. Participants ranged in age from 17 years to 27 years, with a mean age of 

20.7. The sample was 46 percent male (n = 63) and fifty-four percent female (n = 83). 

They received course credit in exchange for their participation. Each participant was 

instmcted to come to the session dressed in clothing suitable for exercise. 

Materials 

The participants exercised upon a stationary bicycle ergometer provided by the 

experimenter in a laboratory in the Psychology building. A Polar heart rate monitor 

strapped on the participants' chest monitored their pulse. 

Instmments 

State Trait Anxiety Inventory 

To measure state anxiety, a 20-item version of the State Trait Anxiety Inventory 

(STAI; Spielberger, 1979) was used. The instmment has shown both a rehable and valid 

measure. This version is made up of 20 statements that evaluate how respondents feel 

"right now, at this moment." Participants respond to these statements using a four point, 

Likert response format ranging from "1 (not at all)" to "4 (very much so)." The lowest to 

highest score on the test, then, representing low to high state anxiety, could range from 20 

to 80. As expected for a measure of state anxiety, test-retest reliability with an interval of 

104 days was low (r = .33), while internal consistency reUability was much higher (r = 

.93). 

Validation of the state anxiety portion of the STAI involved contrasting the scores 

obtained from participants under stressfijl conditions to scores obtained from similar 

participants under non-stressfiil conditions (Spielberger, Gorsuch & Lushene, 1970). The 

first strategy involved contrasting scores obtained from military recmits engaged in highly 
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stressfiil training programs with age matched non-recmits enrolled in college. Results 

confirmed the scale's ability to discriminate between the two groups, with recmits in a 

stressfiil situation scoring significantly higher. Another strategy involved giving the STAI 

to groups of undergraduates at mid-semester, and again before the final exam period. 

Results showed much higher scores for groups who were administered the test 

immediately before finals week. A third approach involved testing the same group of 

participants on four different conditions: (1) at the beginning of the experimental session 

(normal or baseline condition); (2) during relaxation training; (3) while taking a difficult 

cognitive test presented as "an easy IQ test"; and (4) immediately after watching an 

extremely disturbing film depicting wood working shop accidents. Results conformed to 

predictions, with lowest scores occurring during relaxation training, followed by scores 

obtained at the baseline, and with highest scores occurring during the bogus IQ test and 

after watching the stressfiil film (Spielberger, Gorsuch & Lushene, 1970). 

The Profile of Mood States 

The Profile of Mood States (POMS; McNair, Lorr & Droppleman, 1971) consists of 

65 adjectives describing mood states. Participants are instmcted to respond to each 

adjective on a five-point, Likert type, scale showing the degree to which they have 

experienced that mood state during a pre-specified period. The scale mns from "0 (not at 

all)" to "4 (extremely)." In the present study, the instmment was administered with 

instmctions to rate the items according to how the participant was feeling right then. The 

POMS provides six measures of immediate emotional state: tension/anxiety, 

depression/dejection, anger/hostility, vigor/activity, fatigue/inertia, and 

confusion/bewilderment. Internal consistency coefficients for these six scales were 

reported as .92, .95, .92, .89, .94, and .87, respectively. Test-retest reUabilities for a 

twenty-day interval ranged from .74 to .65 (McNair, Lorr & Droppleman, 1971). The 

authors noted that these stability levels are appropriate to the measure of fluctuating states 

such as those assessed by the POMS. 
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In several studies reported by the authors of the scale, the POMS has been sensitive to 

psychotherapy treatment outcomes (McNair, Lorr & Droppleman, 1971). Significant 

improvement was found on the tension/anxiety, depression/dejection, anger/hostility, and 

fatigue subscales for a sample of 180 VA outpatients following an eight-week treatment 

period. In contrast, a sample of non-patients tested and re-tested in the same period 

showed no significant changes. In a similar study of 25 VA outpatients, significant 

reductions on the tension/anxiety subscale were found after only four weeks, whereas a 

wait list control group showed either no change or worsening on the POMS (McNair, 

Lorr & Droppleman, 1971). 

The POMS is sensitive to changes associated with the prescription and use of mild 

tranquilizers. Compared with placebo groups, patients who were treated with Librium 

showed significant reductions on the tension/anxiety subscale after one week of treatment 

(McNair, Lorr & Droppleman, 1971). 

Other validation studies have shown the POMS sensitive to experimentally 

manipulated mood states. In one such study, POMS scores were obtained from 

participants before and after viewing an anxiety producing autopsy film. Tension/anxiety 

scores showed a significant increase after the film was viewed. In another, dental patients 

were administered the POMS while waiting for dental treatment, and their scores 

contrasted with a control group who watched a neutral film in a classroom setting. 

Tension/anxiety scores were significantly higher for the dental group. Further, among the 

dental patients, those who reported being anxious about the impending procedures 

produced significantly higher scores than dental patients who denied such (McNair, Lorr 

& Droppleman, 1971). 

Exercise Induced Feeling Inventory 

The EFI is a 12-item, four-dimensional measure developed for use in investigations of 

the affective response to acute exercise (Gauvin & Rejeski, 1993). The EFI purports to 

measure the dimensions of tranquillity, revitalization, positive engagement, and physical 

exhaustion. Participants are asked to respond on a five-point, Likert type response scale 
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ranging from "0 (do not feel)" to "4 (feel very strongly)" to show the degree to which the\ 

are experiencing the feeling described by each item. Internal consistencies of .76, .82. 74. 

and .85, respectively, have been reported for the tranquillity, revitalization, positix e 

engagement, and physical exhaustion subscales respecti\el\ (Gauvin & Rejeski, 1993) 

While the EFI has not been as extensively validated as older mood measures, initial 

results are promising (Gauvin & Rejeski, 1993). First, EFI subscales ha\e been shown to 

evidence the expected pattern of correlations with the Positive and Negative Affect 

Schedule (PANAS; Watson, Clark & Tellegen, 1988) subscales. The PAN AS was chosen 

as the most widely used measure of positive affect that was conceptually similar to the 

EFI. Second, the EFI was shown to be sensitive to the effects of acute exercise. The EFI 

scores of 40 females exposed to a bout of bicycle ergometry exercise were compared with 

those of 40 controls who were administered the EFI in a quiet classroom setting Resuhs 

conformed to predictions, with exercising participants showing increases on the positiv e 

engagement, tranquillity, and re\'itaUzation subscales and decreases on the ph\ sical 

exhaustion subscales, as compared with the classroom participants (Gauvin & Rejeski, 

1993). Inclusion of the EFI in the present study provided a measure of positive affect, as 

contrasted with the negative affect assessed by the more traditional measures of mood. It 

was also hoped that the present study would contribute to the efforts currently underway 

to provide fijrther validation for the EFI (Gauvin & Rejeski, 1993). 

Hedonic Tone and Activitv Level 

Participants reported changes in their affect by responding to two, 11 -point, Likert 

type scales that have been recommended by Gauvin and Brawley (1993). The first was a 

rating of hedonic tone, with the ends of the scale labeled with the words "pleasure" and 

"displeasure" The experimenter instmcted participants to circle the point on the scale that 

best reflected their current feelings. The second was a rating of activity level, with the 

ends of the scale labeled with the words "sleepy" and "aroused." The experimenter 

instmcted participants to circle the point on the scale that best reflects their current le\ el 

of energy. 
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Personal Concerns 

Another questionnaire, labeled "Personal Concern Inventory", asked participants to 

identify and list their most pressing area of personal concern, or the area that gives them 

the most trouble in their lives. The following issues were given as examples: (1) concern 

over career/academic achievement; (2) concern over a romantic partner; (3) financial 

concerns; (4) family concerns and (5) other. The categories were chosen to represent 

common issues of concern to college students. 

Dispositional Resilience Scale 

The Dispositional Resilience Scale, a third-generation hardiness measure (DRS; 

Bartone, Ursano, Wright & Ingraham, 1989) is a forty-five-item measure with scales 

corresponding to the three hardiness factors of commitment, control, and challenge. In 

addition, a composite hardiness score is obtained by adding the raw scores for the three 

dimensions. Participants respond to the items using a four-point, Likert-type response 

scale ranging from "0 (Not at all tme)" to "3 (Completely tme)." Funk (1992) reviewed 

the literature on hardiness and compared the wide range of instmments used to assess the 

constmct, finding that the DRS had substantial advantages over altemative methods. 

Rehability estimates of .85, .82, .66, and .62 have been reported for the Hardiness 

Composite, Commitment, Control, and Challenge subscales, respectively (Funk, 1992). 

The hardiness composite was used in the present study as it has been shown to be the 

most rehable. Further, there is no theoretical rationale for making predictions about 

specific subscales. 

As to validity, this hardiness test has demonstrated the predicted positive association 

with self-reported health status (Cambell, Amerikaner, Swank, & Vincent, 1989) and with 

level of immune system T-cells (Okun, Zantra, & Robinson, 1988). Further, the DRS has 

demonstrated the expected positive association with maintenance of health over time for 

disaster helpers (Bartone et al., 1989), effectiveness of basketball performance (Maddi & 

Hess, 1992), and perception of a training program as challenging (Pagana, 1990). 
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Ratings of Perceived Exertion 

Estimates of overall perceived exertion of the intensity of the exercise sessions were 

recorded using Borg's category-ratio scale (Borg, Ljungren, & Ceci, 1985). The scale for 

rating perceived exertion ranges from 0 to 10, with .5 labeled "Extremely Weak " and 10 

labeled as "extremely strong." Participants responded verbally using this format when 

cued by the researcher. Test-retest reliabilities have been reported at .80 and higher. 

Several investigations have found it to be a valid measure for assessing perceived work 

intensity (Borg, 1985). 

Manipulation Check 

The manipulation check assessed the effectiveness of both experimental manipulations 

by having the participants respond to the following items: (1) How important was it for 

you to meet your exercise goal? (2) How successful were you in meeting your exercise 

goal'̂  (3) While exercising, how much was your mind free of your personal problems? (4) 

How much did you enjoy the exercise experience? The response format for these items 

are presented in Appendix L. 

Demographic Information 

Participants were asked to respond to several demographic items, including their age. 

gender, height, and weight. 

Procedure 

The Physical Activity Readiness Questionnaire (PAR-Q) was used to assess 

participants' eligibility for the study. The PAR-Q consists of six items that describe 

physical conditions that, if endorsed, would contraindicate participation in exercise. The 

PAR-Q was posted with the sign-up sheet for the experiment so that potential participants 

could assess their eligibility before signing up. Participants were randomly assigned to five 

conditions: (1) mmination/success; (2) mmination/ failure; (3) distraction/success; (4) 

distraction/failure and (5) a non-exercise control condition. Upon arrival, each participant 

was greeted by the experimenter and given an overview of the procedures used in the 
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study. Again, the PAR-Q was administered a second time to assess participants' eligibility 

for the study. The participant was then asked whether he or she was wilHng to participate, 

which he or she showed on an informed consent form. The experimenter told the 

participants that the purpose of the study was to examine the relationship between 

personality and cardiovascular fitness. This hopefially provided a convincing rationale for 

taking both psychological and physiological measurements while disguising the tme intent 

of the study. All participants received the following instmctions: 

The purpose of this study is to help identify personality characteristics that might be 

associated with a disposition toward personal fitness. To this end, we will ask that you 

respond to several questionnaires designed to assess certain aspects of your personality. 

Then you will do twenty minutes of cardiovascular exercise to assess your fitness level, 

/^erwards, you will have a brief resting period followed by some additional 

questionnaires. 

Immediately before beginning to exercise, participants completed the State Trait 

Anxiety Inventory, Profile of Mood States, Dispositional Resihence Scale, Exercise 

Induced Feeling Inventory, and the affect measurement technique recommended by 

Gauvin and Brawley (1993; see Appendixes H, K, E, J, I for Questionnaires). The order 

of presentation of these measures was counterbalanced. Those participants who were 

asked to bring their most pressing personal concern to mind, the mmination conditions, 

also completed the Personal Concem Inventory (see Appendix F). At this time, each 

participant in the experimental condition was given instmctions to attach a Polar heart rate 

monitor to their chest. 

Following the questionnaires, subjects in all conditions were provided a more detailed 

protocol for the remainder of the session. Included was a description of the Rate of 

Perceived Exertion (RPE) scale (see Appendix G), and an enlarged version was placed in 

front of the bicycle ergometer, allowing subjects to respond easily to it when asked to 

provide verbal ratings. All participants were told that while they were exercising their 

goal was to maintain a consistent heart rate within a certain range that was monitored b\ 

the experimenter. Participants were told not to attempt to monitor their own heart rate 
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and to strive to keep the rpm indicator on the bicycle ergometer between 50 and 60. At 

this point, the experimenter reset the bicycle ergometer to a workload corresponding to 

600 kilopound meters per minute (kpm/min) for males and 300 kpm/min for females. 

Each participant was warmed up for two minutes, pedaling the bicycle at a slow pace. 

Afterwards, the exercise treatment consisted of pedaling the bicycle ergometer between 50 

and 60 rpm for 20 minutes. The experimenter monitored the heart rate for the first several 

minutes. The workload was increased, if necessary, to obtain a steady heart rate between 

120 and 160 bpm within the first 6-8 min of exercise. For the remainder of the 20-minute 

period, the workload was decreased, if necessary, to maintain a steady exercise heart rate 

between 115 and 135 beats per minute (bpm), verified by heart rate measurements 

obtained every 3 minutes. Similar and higher workloads have been used in previous 

studies with untrained college students (Boutcher & Landers, 1988; Tuson, Sinyor & 

Pelletier, 1995) with no reported incidents. 

The experimenter then told half the participants (mmination condition) to bring their 

most pressing personal concern to mind while exercising, using a specific prompt obtained 

from the concern area that they identified as most pressing on the questionnaire (e.g., 

"Please think about your financial problems while you exercise"). 

All participants then began to exercise. Every five minutes, at four intervals during the 

exercise session, the experimenter elicited ratings of perceived exertion from the 

participants and gave feedback on the participant's pulse rate. At these points in the 

procedure, participants in the mmination condition were prompted to keep thinking about 

their specific problems (again, using the concern area that they themselves had identified). 

At the first heart rate measurement, the experimenter gave participants accurate feedback 

regarding their current heart rate and its proximity to the target range. After that, the 

experimenter manipulated the feedback. Participants in the nonsuccess condition were 

told that they were not keeping a consistent heart rate. Participants in the success 

condition were told that they were maintaining a consistent heart rate. 

At the end of the twenty minutes, the experimenter instmcted the participants to begin 

the cool down period in which the participants gradually decreased their pace for two 
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minutes. After the cool down period, the experimenter commented to the participants 

while leading them to a resting area. The experimenter told half the participants "It looks 

like you cannot maintain a consistent heart rate. This shows that you are not aerobically 

fit." The experimenter told the remaining participants "This is great. You did well. You 

maintained a consistent heart rate throughout the exercise. You are aerobically fit." 

After completing the exercise bout, participants completed the POMS, STAI, EFI, and 

the affect rating recommended by Gauvin and Brawley(1993) again two more times: at 

five and 25 minutes following exercise while seated in a chair. In addition, participants 

completed the manipulation check as part of the packet of questionnaires at the end of the 

25-minute rating period. Between the two rating periods, the participant was left alone. 

Magazines were made available to read while waiting. After completing the forms, the 

experimenter thanked and debriefed the participant. 

For those participants in the no exercise control condition, all questionnaires were 

given at the same times as the experimental group, excluding the Personal Concern 

Interview. After completing the first set of questionnaires, they were asked to leave and 

return in thirty minutes to finish the experiment. They were asked to refrain from any 

overt form of exercise during that time. After returning, they completed the second and 

third set of questionnaires with the expectation that the exercise bout would follow the 

completion of the third set of questionnaires. 

After completing the experiment, all participants were given a ftiU, accurate 

description of the real study, including a fiill description of the hypotheses, and were 

informed about the deception that was used in the verbal feedback some received 

regarding their heart rate. Finally, all participants were asked not to discuss the nature of 

the study with others and were thanked for participating and given either experiment 

points or movie passes. 
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CHAPTER III 

RESULTS 

Descriptive Statistics 

Participants pretest scores were within the normal range for college students on the 

Poms Vigor/Activity (mean = 17.82), Poms Tension/Anxiety (mean = 11.61), and the 

STAI (mean = 35.83) according to published norms (McNair, Lorr, & Droppleman, 1971, 

Spielberger, Gorsuch, & Lushene, 1970). The average height of the participants was 66.82 

inches and mean weight was 149 pounds. Participants reported a strong liking for 

participating in sports (mean = 3.12; see Appendix C), and a strong liking for exercise 

(mean = 3.10; see Appendix C). 

In order to determine if gender effects were present for any of the measures, twenty-

one separate one-way ANOVAs were mn. For each ANOVA, gender served as the sole 

independent variable. Separate analyses were conducted using time 2 and time 3 scores 

for each of the affect measures. Separate analyses were also mn for the three DRS 

subscales. Of these twenty-one analyses, only one attained significance. Since one would 

expect at least one result to have been significant based on chance alone, it was concluded 

that there were no gender effects in the present study, and gender was ehminated as a 

factor from all subsequent analyses to conserve power. 

Manipulation Checks 

In order to ascertain if participants' perceptions about the strength of the exercise bout 

fell into the target range (Tuson & Sinyor, 1993), they were asked to rate their degree of 

exertion (RPE) during the exercise. Borg's (1985) revised scale mns from 0 (no exertion 

at all) to 10 (extremely strong). On average, participants in the present study rated the 

exercise experience as causing a moderate level of exertion, producing a mean rating of 

3.03 (see Table 1). 

In order to assess the eflfectiveness of the mastery and distraction manipulations, 

participants were also asked to respond to several questions after completing the study 

(see Appendix L and Table 1). Participants reported that meeting their exercise goal was 
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moderately to very important to them (M = 2.65). Participants who were told that they 

met their exercise goal reported being more successfiil at meeting the goal than 

participants who were told that they failed (Fi. 109 = 24.38, p = .000). Similarly, 

participants who were told to think of their personal problems reported being less 

distracted from them during the exercise than did participants who were not reminded of 

them (Fi. 109 = 9 44, p = .003). Perhaps not surprisingly, participants who were told the> 

had met their exercise goal reported enjoying the exercise more than those who were told 

they had failed (Fi, 109 = 9.17, p = .003). Overall, resuhs of the manipulation checks 

suggest that the manipulations were effective. 

No-Exercise Versus Exercise Conditions 

The first set of hypotheses to be tested involved the prediction that participants would 

experience a lowering of anxiety and an increase of positive affect following exercise, as 

compared to participants who engaged in no-exercise. The first phase of the analysis 

consisted of a 2 (Exercise) by 3 (trial) MANOVA with all of the dependent variables 

(STAI, POMS Tension/Anxiety, POMS Vigor /Activity, EFI Physical Exhaustion, EFI 

Positive Engagement, EFI Revitalization, EFI Tranquility, Hedonic Tone, and Activity 

Level). Since the point of interest was change in participants' scores over time (trial) that 

occurred as a result of the exercise manipulation (exercise vs. no-exercise), support for the 

hypothesis would be indicated by significant group by trial interactions. Resuhs of the 

MANOVA were significant for the exercise by trial effect (Fig, us = 2.44, p = .00; see 

Table 2). 

The series of follow-up ANOVAs treating each of the above measures separately 

revealed that the exercise by trial effect had occurred on one measure included in the 

study, the EFI Physical Exhaustion Scale (F2, us = 8.57, p = .00; see Tables 3 and 4). 

Means for the various conditions on all the dependent variables are presented in Tables 5. 

6 and 7. An inspection of the means suggested that the greatest change occurred between 

time 1 (pretest) and time 2 (five minutes after completion of the exercise). Accordingly, 
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the analyses were remn with the trial variable limited to these two occasions. Results of 

this second set of analyses were identical to the first. 

These resuhs suggest that participants who exercised felt less physically exhausted 

than participants who did not, as measured by the EFI. Thus, while there was some 

reduction of negative symptoms (physical exhaustion), the reductions in anxiety and 

increases in positive affect put forth in hypothesis one were not found. 

Effects of Mastery and Distraction 

The second set of analyses involved the effects of the mastery and distraction 

manipulations. The first phase of the analysis consisted of a 2 (mastery ) by 2 (distraction) 

by 3 (trial) MANOVA with all of the dependent variables (ST/U, POMS Tension/Anxiety, 

POMS Vigor/Activity, EFI Physical Exhaustion, EFI Positive Engagement, EFI 

Revitalization, EFI Tranquility, Hedonic Tone, and Activity Level). Results of the 

MANOVA were significant for the mastery by trial effect (Fio,97 = 1.89, p = .05), but not 

for the corresponding interaction involving distraction (Fio,97 = 1.22, p = .29; see Table 

8) 

The series of follow-up ANOVAs treating each of the above measures separately 

revealed that the mastery by trial effect had occurred on the two measures of positive 

affect included in the study, the EFI Positive Engagement Scale (F2,2i8 = 4.54, p = .01) 

and the Hedonic Tone rating (F2,218 = 5.68, p = .004; see Table 9). Follow-up contrasts 

were mn to determine the source of the significance on these two measures. For Hedonic 

Tone, results showed significant differences between each of the three trials, while for the 

EFI Positive Engagement Scale, participants' scores differed only at time two. Thus, 

participants who were told that they met their exercise goal reported increases in Hedonic 

Tone that were still present 25 minutes after completing the exercise, while changes in 

Positive Engagement were present only at time two (five minutes after completing the 

exercise). Resuhs for the POMS Tension/Anxiety (F2,224 = 57, n.s), POMS 

Vigor/Activity (F2,224 = 2.09, n.s.), ST/U (F2,224 = 2.17, n.s.), EFI Physical Exhaustion 
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(F2,2i8 = .09, n.s), EFI Revitalization (F2,2i8 = 47, n.s), EFI Tranquility (F2,2i8 = 28, 

n.s), and Activity level (F2,2i8 ^ -89, n.s.) were non-significant. 

These results lend partial support for the mastery hypothesis in accounting for 

changes in exercise induced-affect, at least in the present sample. This support for the 

mastery hypothesis must be qualified because siginificance was found for only two of the 

measures included in the study. 

Psvchological Hardiness 

The final hypothesis to be tested involved the moderating effect of hardiness on the 

relationship between exercise and anxiety and affect. This hypothesis was tested using 

standard multiple linear regression procedures. For these analyses, the relevant test for the 

moderating effect of hardiness involved the interactions between DRS scores and the 

mastery and distraction conditions. In the first procedure, hedonic tone pretest score, 

distraction condition, mastery condition, the DRS Score, and the interactions of DRS with 

mastery and distraction were entered as predictors (in that order), with hedonic tone time 

2 scores as the criterion. The regression coefficient for the DRS x mastery condition 

interaction was significant (t = -.125, p = .05), while the corresponding interaction 

involving distraction was not (see Table 10). The overall F test for the fijll model was also 

significant (R = .39, F6,io6 = 1123, p = .0000). Further identical analyses using the other 

measures (STAI, POMS Tension/Z^xiety, POMS Vigor Activity, EFI Physical 

Exhaustion, EFI Positive Engagement, EFI Revitalization, EFI Tranquility, and Activity 

Level) yielded non-significant results. Therefore, psychological hardiness did not 

moderate the effects of mastery and distraction condition on response to exercise, except 

for a single positive resuh for the Hedonic Tone rating. Inspection of the direction of the 

regression coefficients in the Hedonic Tone analysis indicated that participants who scored 

low on hardiness and received the success feedback showed greater increases on the 

Hedonic Tone measure in response to exercise relative to their high hardiness 

counterparts. 
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Other Predictors 

In an attempt to clarify the meaning of the obtained results, several exploratory 

analyses were conducted. Since only three of the nine measures were found to show 

change in response to the exercise and mastery manipulations, these final analyses focused 

on those measures, as attempting to predict change on measures for which no change was 

found makes little sense. The first set of analyses involved investigating the efficacy of 

participants' ratings of perceived exertion as a determinant of response to exercise. In the 

first regression procedure, Hedonic Tone pretest score, distraction condition, mastery 

condition, and mean RPE score (excluding Time 1, as no experimental manipulation had 

occurred at that point) were entered as predictors (in that order), with Hedonic Tone 

scores at time 2 as the criterion. The regression coefficient for mean RPE was significant 

(B = . 15; t = 1.99, p = .05). Identical regression analyses were conducted using the other 

two measures that had shown differences in response to exercise in the present study, the 

EFI Physical Exhaustion scale and the EFI Positive Engagement scale. Results for the 

Physical Exhaustion scale were significant (B =136; t = 2.2, p = .03), while resuhs for the 

Positive Engagement scale were not (B =-.004; t = -.092, n.s). Thus, participants ratings 

of perceived exertion were found to predict response to exercise on two of the three 

measures for which such a response was found, which is consistent with earlier work on 

perceived exertion (Tuson & Sinyor, 1993). Inspection of the regression coefficients 

revealed that higher ratings of perceived exertion produced greater changes on these 

measures. 

Similar procedures were used to investigate the relationship between participants' 

ratings of how much they liked exercise and response to exercise. In these regression 

analyses, the relevant pretest affect measure, distraction condition, mastery condition, and 

liking for exercise rating were entered as predictors (in that order), with the relevant affect 

measure (time 2) as the criterion. Liking for exercise was found to predict increases in 

Hedonic Tone (B = .29: t = 2.47, p = .01), but not decreases in EFI Physical Exhaustion 

(B = .002; t = .018, n.s.), or increases in EFI Positive Engagement (B = .06; t = .85, n.s.) 

Identical analyses were mn using participants' self-reported level of involvement in 
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exercise as a predictor. Exercise habits were not found to predict changes in Hedonic 

Tone (B = .09; t = .359, n.s.), EFI Physical Exhaustion (B = -.20; t = -.94, n.s), or EFI 

Positive Engagement (B = -.09; t = -.56, n.s), which is consistent with a recent review 

(Yeung, 1996). 

Finally, identical analyses were mn using participants' self-reported liking for 

participating in sports as a predictor, with significant resuhs for the Hedonic Tone (B = 

.21; t = 2.21, p = .02), and EFI Positive Engagement (B = 11; t = 1.94, p = .05 ) time 2 

criterion variables, but not for EFI Physical Exhaustion (B = .073; t = .69, n.s). Thus, 

results indicated that participants' hking for exercise predicted increases in hedonic tone, 

and liking for sports predicted increases in hedonic tone and positive engagement. This 

suggests simply that participants who enjoy exercise and sports activity tend to get the 

most from it, an intuitively reasonable but non-surprising finding. 

RPE as Dependent Variable 

An examination of the pattern of means for the RPE variable (see Table 1) suggested 

that participants' ratings of perceived exertion were impacted by the mastery 

manipulations. A final post hoc analysis was conducted to investigate this hypothesis. 

This was tested using a 2 (mastery) by 2 (distraction) ANOVA with mean RPE (excluding 

time 1, as discussed above) as the dependent variable. Results showed a significant main 

effect for mastery condition (Fi,99 = 3.95, p = .05), but not for the distraction condition 

(Fi,99 = .844, n.s.). Since there were but two mastery groups, locating the source of this 

significance required only an inspection of the means (see Table 1). Such an inspection 

revealed that the mastery experience (success feedback) served to decrease participants' 

perceptions of exertion. 
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Table 1. Mean (Standard Deviation) Ratings of Perceived Exertion Scores and 
Manipulation Check Ratings as a Function of Group. 

Group No-Exercise Success and Failure and Success and Failure and 
Controls Ruminate Ruminate Distract Distract 

'RPE 1 

Time 2 

Time 3 

Time 4 

"MANIPl 

'MANIP2 

''MANIP3 

'MANIP4 

3.35(1.61) 
n=30 

2.38(1.61) 
n=30 

2.33 (1.76) 
n=30 

2.58(1.89) 
n=30 

2.72 (.65) 
n=29 

2.76 (.91) 
n=29 

2.10 (.94) 
n=29 

2.66 (.72) 

2.72(1.78) 
n=30 

3.22(1.92) 
n=30 

3.32(2.28) 
n=30 

3.52(2.54) 
n=30 

2.50(1.00) 
n=28 

2.25(1.00) 
n=28 

2.21 (1.07) 
n=28 

2.43(1.00) 

2.96(1.16) 
n=24 

3.31 (1.69) 
n=24 

3.31 (1.50) 
n=24 

2.53(1.29) 
n=18 

2.87 (.78) 
n=30 

2.87 (.68) 
n=30 

2.93 (.98) 
n=30 

2.80 (.76) 

2.92(1.26) 
n=26 

3.35(1 47) 
n=26 

3.73 (1.51) 
n=26 

2.96(1.49) 
n=25 

2.46 (.81) 
n=26 

1.73 (.92) 
n=26 

2.58(1,14) 
n=26 

2.00(1.10) 

n=29 n=28 n=30 n=26 
,•t%%%^N,^NS^.v^.^.^v•^v'^^^v^i•^N^%v^xvvv^%s%v^%s%vN%K^x^^^%v^v^%vw%^'VN^.^,x%s%s%s^%^^.v%^nl•v%%v^%•^^^.^i%N^.N^.%N%v%%s^%SN^^^i^^i•^^^i%^^i%^i^^ 

Notes: 
''Participants' ratings of perceived exertion, taken at four times during the experiment. 
Higher ratings indicate higher perceived exertion. 

''Participants' response to the question "How important was it for you to meet your 
exercise goal?" Higher ratings indicate higher perceived importance. This and all 
subsequent ratings reported on this table were made on a scale from 0 to 4: see 
Appendix C. 

"Participants' response to the question "How successfiil were you in meeting your exercise 
goal?" Higher ratings indicate higher perceived success. 

''Participants' response to the question "While exercising, how much was your mind free 
of your personal problems?" Higher ratings indicate higher perceived success. 

^Participants' response to the question "How much did you enjoy the exercise 
experience?" Higher ratings indicate higher levels of enjoyment. 
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Table 2. Results ofMANOVA for Hypothesis One. 

Source of Variation Exact F NumDF DenDF Significance 

EXERCISE 

TRL\L 

EXERCISE BY TRIAL 

1.26 

3.70 

2.44 

9 

18 

18 

127 

118 

118 

.26 

.00 

.00 
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Table 3. Resuhs of Follow-up Group By Trial ANOVAs for Muhi-Item 
Measures. 

Source of Variation 

POMS TA 
EXERCISE 
TRIAL 
EXERCISE BY TRIAL 

POMS VA 
EXERCISE 
TRIAL 
EXERCISE BY TRIAL 

STAI 
EXERCISE 
TRIAL 
EXERCISE BY TRIAL 

EFI PHYS 
EXERCISE 
TRIAL 
EXERCISE BY TRIAL 

EFI POS 
EXERCISE 
TRIAL 
EXERCISE BY TRIAL 

EFI REV 
EXERCISE 
TRIAL 
EXERCISE BY TRIAL 

EFI TRANQ 
EXERCISE 
TRIAL 
EXERCISE BY TRIAL 

ss 

9.19 
425.37 

4.50 

54.94 
58.29 
9.64 

.04 
194.91 
87.46 

2.63 
.65 

7.58 

.47 
5.18 

.60 

.42 
6.18 

.19 

4.08 
.32 
.24 

i,KTTicicincictK'<xTC«»:<iCT.'>.«.ii.'i:ii:«."T»."| 

DF 

1 
2 
2 

1 
2 
2 

1 
2 
2 

1 
2 
2 

1 
2 
2 

1 
2 
2 

1 
2 
2 

_ M S _ _ 

9.19 
212.68 

2.25 

54.94 
29.14 
4.82 

.04 
97.46 
43.73 

2.63 
.33 

3.79 

.47 
2.59 

.30 

.42 
3.09 

.95 

4.08 
.16 
.12 

F 

.14 
12.7 
.13 

.54 
2.77 

.46 

.00 
3.67 
1.64 

1.05 
.74 

8.57 

.21 
8.99 
1.04 

.22 
10.46 
3.22 

2.10 
.58 
.43 

Significance 

71 
00 
.87 

46 
.06 
.63 

99 
.03 
.20 

.31 

.48 

.00 

.65 

.00 

.36 

.64 

.00 

.04 

.15 

.56 

.65 

Note: Shortened variable names refer to POMS Tension/ZVnxiety, POMS Vigor Activity, 
ST/U, EFI Physical Exhaustion, EFI Positive Engagement, EFI Revitalization, and EFI 
Tranquility scores, in order reading from top to bottom. Higher scores indicate higher 
levels of constmct assessed. 
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Table 4. Resuhs of Follow-up Group By Trial ANOVAs for Activity 
Level and Hedonic Tone Ratings. 

Source of Variation 

Hedonic Tone 

EXERCISE 

TRIAL 

EXERCISE BY TRIAL 

Activity Level 

EXERCISE 

TRIAL 

EXERCISE BY TRIAL 

ss 

2.28 

.37 

1.22 

14.67 

14.68 

8.80 

XMXIOO0OtXX3O0CXX3OCKX 

DF 

1 

2 

2 

1 

2 

2 

MS 

2.28 

.18 

.61 

14.67 

7.34 

4.40 

F 

.57 

.30 

.99 

.84 

3.38 

2.03 

Significance 

.45 

74 

.37 

.36 

.04 

.13 

Note: Higher Hedonic Tone scores indicate higher levels of pleasurable affect. Higher 
Activity Level scores indicate higher levels of psychological arousal. 
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Table 5. Mean (Standard Deviation) POMS Tension/Z^xiety, POMS Vigor/Activity, and 
STAI Scores as a Function of Group. 

Group 

POMS 
TA 1 
Time 2 

Time 3 

POMS 
V A l 
Time 2 

Time 3 

STAI 1 

Time 2 

No-Exercise 
Controls 

11.50(3.05) 
n=30 

9.41 (4.01) 
n=29 

9.14(3.96) 
n=29 

18.50(5.45) 
n=30 

19.38 (6.32) 
n=29 

19.00(6.73) 
n=29 

34.46 (9.34) 
n=30 

34.60(7.86) 

Success and 
Ruminate 

11.09(4.58) 
n=30 

8.03(4.15) 
n=30 

7.53 (3.62) 
n=30 

19.33 (4.76) 
n=30 

20.40(5.27) 
n=30 

19.07(6.20) 
n=30 

34.07(10.10) 
n=30 

31.70(8.67) 

Failure and 
Ruminate 

12.23 (6.04) 
n=30 

9.97(5.38) 
n=30 

9.23 (5.02) 
n=30 

17.27(5.50) 
n=30 

17.10(7.41) 
n=30 

15.35(7.54) 
n=30 

36.43 (14.34) 
n=30 

35.73(9.81) 

L«.A.• . • .* . • . • .*J' . • .^• .".•A.".^AA^^•.• .A.^A>.^*J.^.• . •>A.• . • . • . • .*A.' 

Success and 
Distract 

11.23(4.64) 
n=30 

7.40(4.11) 
n=30 

8.90(12.81) 
n=30 

17.33 (5.39) 
n=30 

20.43 (5.95) 
n=30 

19.00(6.51) 
n=30 

36.03 (12.46) 
n=30 

30.03 (7.41) 

Failure and 
Distract 

12.08(6.41) 
n=26 

9.73(6.13) 
n=26 

9 42 (6.64) 
n=26 

16.50(5.49) 
n=26 

17.35 (7.22) 
n=26 

16.96(8.20) 
n=26 

38.54(13.33) 
n=26 

36.50(11.42) 
n=29 n=30 n=30 n=30 n=26 

Time 3 33.59(7.65) 31.93(9.27) 34.87(11.27) 30.50(8.23) 36.35(11.62) 
n=29 n=30 n=30 n=30 n=26 

, - , - , - , - , - ,>>-,-WVWVVVV"VVVVVVVVVVWVVWVVWVWVVVVVVVWWWWWVVVVVVWVVVVVVVVVVVVVV^ 

Note: Shortened variable names refer to POMS Tension/Anxiety, POMS Vigor Activity, 
and STAI scores. Higher POMS Tension/Anxiety scores indicate higher levels of anxiety. 
Higher POMS Vigor/Activity scores indicate higher levels of vigor. Higher STAI scores 
indicate higher levels of anxiety. 
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Table 6. Mean (Standard Deviation) EFI Physical Exhaustion, EFI Positive Engagement, 
EFI Revitahzation, EFI Tranquility as a Function of Group. 

Group 

E F I P H Y 1 

Time 2 

Time 3 

E F I P O S 1 

Time 2 

Time 3 

E F I R E V 1 

Time 2 

Time 3 

E F I T R A 1 

Time 2 

Time 3 

»»-»-»-»-»'»"»"»"^"fc'fc'»'y^'»'»'>Tt1»1>'fc^t"'»Tt*"fc'013tX»-»>J 

No-Exercise 
Controls 

1.36(1.13) 
n=29 

1.52(1.25) 
n=29 

1.67(1.33) 
n=29 

2.40(1.02) 
n=29) 

2.69 (.75) 
n=29 

2.75(1.02) 
n=29 

2.14 (.73) 
n=29 

2.22 (.88) 
n=29 

2.17 (.90) 
n=29 

2.98 (.93) 
n=29 

3.06 (.69) 
n=29 

3.01 (.72) 
n=29 

Success and 
Ruminate 

1.48 (.94) 
n=30 

1.25(96) 
n=30 

1.05 (.85) 
n=29 

2.23 (.90) 
n=30 

2.54 (.47) 
n=30 

2.73 (.82) 
n=29 

2.03 (.91) 
n=30 

2.73 (.79) 
n=30 

2.42 (.76) 
n=29 

3.00 (.76) 
n=30 

2.95 (.81) 
n=30 

3.06 (.88) 
n=29 

•:»>'H>'h»»"»'» '»"»"*^"»'* 'fc^ 'fc '» '»"»T'T^>"' ' '*>' ' ' '»"*"»"*XX»>3 

Failure and 
Ruminate 

1.55(1.26) 
n=30 

1.25(1.14) 
n=30 

1.23 (1.01) 
n=30 

2.46 (.94) 
n=30 

2.50 (.92) 
n=30 

2.46 (.94) 
n=30 

1.88 (.85) 
n=30 

2.43 (.92) 
n=30 

2.24 (.95) 
n=30 

2.68(1.13) 
n=30 

2.60 (.67) 
n=30 

2.78 (.89) 
n=30 

t>-^>-*>-»-»-»-»-»-»-«-»^-»-»-fc-»-»-»-»-»^'V*'^TtT»"fcTiTl"»n»'V>T1H 

Success and 
Distract 

1.50(1.26) 
n=30 

0.84 (.71) 
n=29 

1.00 (.90) 
n=30 

2.53(1.09) 
n=30 

2.96 (.93) 
n=29 

2.93 (.98) 
n=30 

2.11 (.90) 
n=30 

2.73 (.91) 
n=29 

2.71 (.93) 
n=30 

2.77(1.06) 
n=30 

2.95 (.83) 
n=29 

3.08 (.80) 
n=30 

r^-^»-^-»->'>-»-»»'»'»-»-»^"»'»'»'»"»'»"»"»>'*"»"^"»"»">"fc"fc'»»'«' 

Failure and 
Distract 

1.84(1.07) 
n=25 

1.37 (.91) 
n=26 

1.23 (.87) 
n=26 

2.25(1.23) 
n=25 

2.33 (1.08) 
n=26 

2.32(1 20) 
n=26 

1.76(1.04) 
n=25 

2.25 (.98) 
n=26 

2.12(1.17) 
n=26 

2.33(1.20) 
n=25 

2.43 (.93) 
n=26 

2.41 (1.00) 
n=26 

Note: Higher EFI scale scores indicate higher levels of the constmct assessed (physical 
exhaustion, positive engagement, revitalization, and tranquility). 
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Table 7. Mean (Standard Deviation) Activity Level, and Hedonic Tone Scores as a 
Function of Group. 

Group 

ACTIVE 1 

Time 2 

Time 3 

HEDONl 

Time 2 

Time 3 

No-exercise 
Controls 

.67 (2.95) 
n=30 

.97 (2.92) 
n=29 

.69(3.06) 
n=29 

3 07(1.14) 
n=30 

2.86(1.33) 
n=29 

3.10(1.14) 
n=29 

Success and Failure and Success and Failure and 
Ruminate 

1.00(2.13) 
n=30 

1.47(2.45) 
n=30 

1.27(2.27) 
n=30 

2.50(1.27) 
n=30 

2.80(1.21) 
n=30 

2.70(1.21) 
n=30 

Ruminate 

.67(2.72) 
n=30 

1.10(2.99) 
n=30 

77(2.81) 
n=30 

2.87(1.46) 
n=30 

2.60(1.48) 
n=30 

2.73 (1.28) 
n=30 

Distract 

1 23 (2.65) 
n=30 

3.20(1.97) 
n=30 

2.27(2.30) 
n=30 

2.70(1.56) 
n=30 

3.23(1.17) 
n=30 

3.03 (1.35) 
n=30 

Distract 

.04(3.09) 
n=25 

1 16(2.76) 
n=25 

1.00(2 58) 
n=25 

3.20(1 29) 
n=25 

2.96(1 34) 
n=25 

2.64(1 38) 
n=25 

Note: Higher Activity Level ratings indicate greater arousal, and higher Hedonic Tone 
ratings indicate greater levels of pleasurable affect. 
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Table 8. Results ofMANOVA for Hypothesis Two. 

Source of Variation Exact F NumDF DenDF Significance 

DISTRACT .49 5 102 .79 

MASTER 2.05 5 102 .08 

MASTER BY DISTRACT 1.06 5 102 .38 

TRIAL 5.99 10 97 00 

DISTRACT BY TRIAL 1.22 10 97 29 

MASTER BY TRIAL 1.89 10 97 05 

DISTRACT X MASTER X TRI/U. .66 10 97 76 
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Table 9. Results of Significant Follow-up Three-Way Mixed ANOVAs. 

Source of Variation SS DF MS Significance 

EFI Positive Engagement 

DISTRACT 

MASTER 

DISTRACT BY MASTER 

TRIAL 

DISTRACT BY TRIAL 

MASTER BY TRIAL 

DISTRACT X MASTER x TRIAL 

WITHIN+RESIDUAL 

.25 

7.36 

5.41 

2.88 

17 

2.38 

.14 

57.14 

1 

1 

1 

2 

2 

2 

2 

218 

.25 

7.36 

5.41 

1.44 

.08 

1.19 

.07 

.26 

11 

3.23 

2.37 

5.49 

.32 

4.54 

.28 

.74 

.08 

.13 

.01 

72 

.01 

.75 

Hedonic Tone 

DISTRACT 

MASTER 

DISTRACT BY MASTER 

TRIAL 

DISTRACT BY TRIAL 

MASTER BY TRIAL 

DISTRACT X MASTER x TRIAL 

WITHIN+RESIDUAL 

4.97 

.01 

.52 

.49 

.58 

7.28 

.66 

39.64 

1 

1 

1 

2 

2 

2 

2 

218 

4.97 

.01 

.52 

.24 

.29 

3.64 

.33 

.64 

1.21 

.00 

.13 

.38 

.46 

5.68 

.51 

.27 

.96 

.72 

.68 

.63 

.00 

.59 

.-.-.•^•,-,-.-*-*-.-.-.-»-»%%-.-.-.-.-.".-»-»-"-»*»"»"»"»'vvw»"»-»-»ii^*«"»"»"""»"»'^ 
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Table 10. Resuhs of Standardized Multiple Linear Regression With Pretest 
Scores, and Distraction and Mastery Conditions as Indicator Variables 
with the DRS as a Continuous Predictor. 

Variable B SE B Beta T Significance 

POMS Tension/Anxiety 

PRETEST SCORE .63 .07 .68 9.55 .00 

DISTRACT .32 5.50 .03 .06 .95 

MASTER -3.06 5.46 -.30 -.56 .58 

DRS -.02 .05 -.06 -.44 .66 

DISTRACT X DRS -.01 .06 -.08 -.14 .89 

MASTER X DRS .02 .06 .16 .28 78 

POMS Vigor/Activity 

PRETEST SCORE .67 .10 .54 6.81 .00 

DISTRACT 6.85 7.85 .52 .87 .39 

MASTER 10.99 7.77 .83 1.41 .16 

DRS .18 .08 .32 2.35 .02 

DISTRACT X DRS -.06 .08 -.47 -.77 .44 

MASTER X DRS -.09 .08 -.68 -1.15 .25 

ST/U 

PRETEST SCORE .48 .06 .62 8.53 .00 

DISTRACT -1.45 9.65 -.08 -.15 .88 

MASTER -19.80 9.54 -1.03 -2.08 .04 

.^^-.-.-in.-.-*-.-.-.-*-"^-..^-.-*-.-*-

.48 

-1.45 

19.80 

-.23 

.00 

.17 

.06 

9.65 

9.54 

.10 

.10 

.10 

.62 

-.08 

-1.03 

-.28 

.02 

.84 

8.53 

-.15 

-2.08 

-2.34 

.03 

1.67 

DRS -.23 .10 -.28 -2.34 .02 

DISTRACT xDRS .00 .10 .02 .03 .97 

MASTER X DRS .17 .10 .84 1.67 .10 
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Table 10. Continued. 

Variable 

EFI Physical Exhaustion 

PRETEST SCORE 

DISTRACT 

MASTER 

DRS 

DISTRACT X DRS 

MASTER X DRS 

EFI Positive Engagement 

PRETEST SCORE 

DISTRACT 

MASTER 

DRS 

DISTRACT X DRS 

MASTER X DRS 

EFI Revitalization 

PRETEST SCORE 

DISTRACT 

MASTER 

DRS 

DISTRACT X DRS 

MASTER X DRS 

B 

.34 

.78 

.82 

.00 

-.01 

-.01 

.55 

-.64 

1.52 

.01 

.01 

-.01 

.43 

-.27 

1.01 

.01 

.00 

-.01 

SEB 

.08 

1.36 

1.34 

.01 

.01 

.01 

.07 

1.05 

1.02 

.01 

.01 

.01 

.09 

1.25 

1.23 

.01 

.01 

.01 

Beta 

.41 

.41 

43 

.05 

-.54 

-.54 

.62 

-.36 

.85 

.08 

.42 

-.69 

.43 

- 15 

.55 

.16 

.10 

-.41 

T 

4.47 

.57 

.61 

.32 

-.74 

-.76 

7.55 

-.61 

1.50 

.60 

.70 

-1.2 

4.72 

-.22 

.82 

1.01 

.14 

-.60 

Significance 

.00 

.57 

.54 

.75 

46 

.45 

.00 

.54 

.14 

.55 

.48 

.24 

00 

.83 

.41 

.32 

.89 

.55 
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Table 10. Continued 

Variable 

EFI Tranquility 

PRETEST SCORE 

DISTRACT 

MASTER 

DRS 

DISTRACT X DRS 

MASTER X DRS 

Hedonic Tone 

PRETEST SCORE 

DISTRACT 

MASTER 

DRS 

DISTRACT X DRS 

MASTER X DRS 

Activity Level 

PRETEST SCORE 

DISTRACT 

MASTER 

DRS 

DISTRACT X DRS 

B 

.43 

-1.23 

1.10 

.01 

.01 

-.01 

.52 

1.47 

3.65 

.03 

-.01 

-.03 

.53 

1.88 

-1.46 

.03 

-.01 

SEB 

.07 

1.01 

.98 

.01 

.01 

.01 

.08 

1.64 

1.63 

.02 

.02 

.02 

.08 

3.28 

3.27 

.03 

.03 

Beta 
^ ^ ^ 

.54 

-.74 

.66 

.09 

.76 

-.52 

.55 

.56 

1.39 

.30 

-.49 

-1.25 

.52 

.35 

-.27 

.13 

-.18 

MASTER X DRS .02 .03 .42 

1 . , n T 1 1 . •••»^^^l^V^•-••WVVVVVVVV^nrir^>'rt'VVVV¥VVVVVVVVVVVVYVVVVVVYV^ ' - - - - - • 

T 

6.46 

-1.22 

1.12 

.66 

1.25 

-.87 

6.77 

.90 

2.24 

2.05 

-76 

-1.98 

6.57 

.57 

-.45 

.89 

-.29 

.69 

Significance 

.00 

.22 

.26 

.51 

.22 

.39 

.00 

.37 

.03 

.04 

.45 

.05 

.00 

.57 

.66 

.38 

.78 

.50 
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CHAPTER IV 

DISCUSSION 

Exercise, Anxiety Reduction and Positive Affect 

The first hypothesis to be tested concerned the effect of exercise on the various affect 

measures. It was hypothesized that participants in the exercise condhions would show 

decreases in anxiety and increases in positive affect in comparison to the no-exercise 

controls. In the present study, significant effects were found for only one of the nine 

measures: a reduction on the EFI Physical Exhaustion scale for exercisers compared to 

non-exercisers. Why were no reductions in anxiety or increases in positive affect found, as 

in previous studies? 

First, it should be noted that the present study provided a more stringent test for the 

anxiety reduction effect than many of the studies that have reported positive findings. 

Unlike most research in this area, the present study is experimental in design with subjects 

randomly assigned to conditions and a relevant control group. In addition, participants in 

the present study were misled as to the purpose of the study, thus eliminating demand 

characteristics that invalidated much of the early work on exercise and anxiety reduction. 

Secondly, it is likely that the exercise manipulation used in the present study could 

only produce a small effect. Perhaps participants' perceived level of exertion was too low 

Indeed, regression analyses of RPE showed that higher levels of exertion predicted greater 

changes in hedonic tone in the present sample. Perhaps a longer, more strenuous bout of 

exercise was needed to produce a larger effect. It is possible that it would take more 

power than that afforded by the present design and sample size to detect small effects. 

Finally, it should be noted that the analysis used in the present study to test for 

exercise effects involved collapsing across experimental conditions to form a single group 

(exercisers) to contrast with the control group (non-exercisers). As no effects were 

expected for participants in half of these conditions, the observed exercise effects might 

have been diluted by the inclusion of these participants. 
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Masterv Versus Distraction 

Given that a reduction of negative symptoms (physical exhaustion as measured by the 

EFI) was found, the second prediction to be examined involved the test of the mastery and 

distraction hypotheses. A MANOVA combining the dependent variables showed a 

significant mastery by trial interaction, supporting the mastery hypothesis. Here again, 

follow-up /VNOVAs revealed that the effect had occurred on a subset of the measures, the 

hedonic tone rating and the EFI positive engagement scale, both measures of poshive 

affect. 

The finding of an effect for the mastery manipulation extends the quasi-experimental 

research of Bozoian, Rejeski, and McAuley (1994). The authors classified their 

participants as either high or low efficacy based on their responses to a scale that 

purported to measure exercise related efficacy and found increases in positive affect in the 

high efficacy subjects. While confirming the basic finding, the present study extends this 

work by showing that directly manipulating the mastery experience of the participants 

leads to increases in certain types of positive affect. Thus, the present study provides the 

first tmly experimental support for the mastery hypothesis. 

As for the distraction hypothesis, the present study found no evidence to support the 

notion that distraction from life's concerns is the primary mechanism underlying exercise-

induced changes in affect. Indeed, if distraction was a primary factor, one would certainly 

think that specifically inducing mmination in participants would remove or reduce the 

effect, but it did not. This is an important resuh, as previously published support for the 

distraction hypothesis was based on very indirect evidence. One such weak line of 

evidence was based on correlating participants' self-report of their thoughts during 

mnning with changes in affect (Goode & Roth, 1993). The other line of evidence offered 

in support of distraction was in fact merely a post hoc explanation for the finding that 

resting control groups often seem to show the same changes in affect as exercise groups 

(Bahrke & Morgan, 1978). At any rate, the present resuhs show that participants' beliefs 
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that they achieved their goal for exercising has a potent effect on their affective response 

to the exercise bout, while being forced to mminate while exercising has little impact. 

Psvchological Hardiness 

Contrary to prediction, the present study found a significant relationship between 

psychological hardiness and affective response to exercise on only one of nine measures, 

the Hedonic Tone rating. Perhaps this is not surprising, given that there were no 

reductions in anxiety found in the present sample. Psychological hardiness, having been 

shown repeatedly to moderate the relationship between psychological stress and physical 

illness (Kobasa, 1979; Kobasa, Maddi, & Courington, 1981), has a strong conceptual 

connection to anxiety. Indeed, in the present study, hardiness scores were significantly 

correlated with the anxiety measures (see Tablet 1). There is no pubhshed empirical or 

theoretical connection, however, between hardiness and the experience of positive affect. 

While the present results for hedonic tone are intriguing, little can be made of them 

beyond the observation that low hardiness participants showed greater increases on the 

measure in response to the mastery manipulation than their high hardiness counterparts. 

Implications for Future Research 

The results of the present study show that a single bout of aerobic exercise can 

decrease feehngs of physical exhaustion as measured by the EFI. Simply put, participants 

who exercised reported being less fatigued than participants who did not. As has been 

observed elsewhere (Gavin and Brawley), it may be that traditional affect measures are 

unable to detect the changes in affect that result from exercise. Indeed, the one measure 

that showed changes in response to exercise in the present study was specifically designed 

for use in exercise study. 

At any rate, fiature studies examining the mastery or distraction hypotheses should 

consider including an exercise only condition so that the exercise effect can be evaluated 

independently of mastery or distraction manipulations. 

The present resuhs partially supported the mastery hypothesis, and failed to support 

the distraction hypothesis. Participants who "succeeded" at the exercise task experienced 
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greater benefit than those who "failed" on two of the nine measures, regardless of whether 

they were prompted to think about their personal problems. Future research could 

eliminate the mastery manipulation and focus squarely on what contribution, if any, 

distraction has on increases in positive affect, apart from judgments of success or failure. 

It may be that the mastery manipulation used in the present study was simply too 

powerful, overwhelming the effect of the distraction manipulation. That is to say, it could 

be that participants became too focused on the challenge presented by the mastery 

manipulation to attend to the distraction manipulation. It may be that telling participants 

that they failed to meet their exercise goal induced feelings of failure that generalized to 

thinking about their other shortcomings. At any rate, it would be interesting to replicate 

the current study without the mastery manipulation in order to test these post hoc 

explanations. 

Another important implication for fiiture research coming out of the present study 

stems from the unexpected post hoc finding that the mastery manipulation had a significant 

effect upon participants' ratings of perceived exertion. Results showed that those who 

believed themselves to have met their goal perceived their exertion to be lower than those 

who were led to believe that they had failed. Previously published studies have 

investigated rating of perceived exertion only as a predictor of response to exercise, and 

not as a dependent variable which is itself determined by aspects of the exercise 

experience. Since there is evidence (e.g., Tuson, Sinyor, Pelletier, 1995) that participants 

gain the maximum benefit from exercise they perceive as moderate, any influence on this 

perception is important, and should be fiarther investigated. This is an especially important 

consideration for those concerned with the prescription of exercise for physically 

challenged populations who may be unable to attain optimal levels of intensity or duration 

in their exercising. Due to the rapidly increasing growth in the older population of the 

United States, the emotional and physical health of the elderiy has emerged as a pressing 

concern. Perhaps if the mechanisms behind participants' perceptions of exertion were 

better understood, researchers could use this knowledge to design low intensity, but 

optimally stimulating, workouts (Yeung, 1996). 
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Limitations 

Like many studies, the current research used a student sample. Students differ from 

the general population in many ways, the most relevant for the present resuhs in fitness 

and cognitive factors (Yeung, 1996). It would be helpfiil to attempt to rephcate the 

current study with a non-student sample. 

Another limitation of the present study involves the highly artificial nature of the 

exercise experience presented to the participants. Exercise in natural settings is often 

social in nature. Often, there is music, competition, camaraderie, and other features that 

facilitate the distraction from daily concerns that some researchers have suggested is the 

underiying mechanism behind exercise-induced affect. In the present study, the distraction 

manipulation consisted of preventing some participants from distracting; no efforts were 

made to facilitate distraction in the remaining participants. Future investigators could 

attempt to replicate the present study using a gymnasium or health club setting for the 

exercise bout. Subjects could be mn in groups to increase the operation of social factors. 

It may be that in such a naturalistic setting, distraction would be found to be a more potent 

determinant of affective change. 

Conclusions 

Despite these limitations, the present study represents an important first step in 

beginning to unravel the issues that have plagued research in the area of exercise-induced 

affect by offering the first tmly experimental test for the distraction and mastery 

hypotheses. Results indicated tentative support for the mastery hypothesis, and found no 

evidence of a distraction effect. It was suggested that future studies use a more 

naturalistic setting and replicate the distraction manipulation without the simultaneous 

application of the mastery manipulation. Perhaps such an experiment could provide a 

more relevant test for the distraction effect. 

Finally, the present results indicate that perceived exertion is determined by aspects of the 

exercise experience, in contrast to previous studies, which view these perceptions as 

determinants in themselves. Future studies could also employ more sophisticated time-
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series analyses to look at the reciprocal relationship between perceived exertion and 

aspects of the exercise experience. This, in turn, may lead to the development of methods 

for facilitating adherence to a regular exercise regimen, a worthy goal that would benefit 

many persons in our increasingly aging population. 
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Table 11. Bivariate Intercorrelations, (n), and Two-Tailed Significance 
for DRS, ST/U Pretest, and POMS Tension/Anxiety Pretest 
Scores. 

Variable DRS STAI POMS 

Tension/Anxiety 

DRS - -.5167 -.3481 

(144) (144) 

P = .000 p = .000 

ST/U - - .5282 

(146) 

P = .000 

Note: Negative correlations between DRS and anxiety measures are expected, as higher 
levels of psychological hardiness should lead to lower levels of anxiety. 
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APPENDIX A: REVIEW OF THE LITERATURE 

The first article in the psychological literature proposing that exercise impacts 

psychological wellbeing occurred in 1926 when C. L. Vaux suggested that exercise helped 

to reduce depression by stimulating the nervous system. Experimental studies of the 

proposed link did not begin to appear until the 1970s, when popular culture began to 

focus on health and fitness (Rejeski & Thompson, 1993). With that trend, a new reason 

for engaging in exercise emerged: the notion that exercising can have psychological 

benefits as weh as physical (Folkins and Sime, 1981). 

This notion was bolstered by the anecdotal observations of those who reported feeling 

better after exercising (Cooper, 1983). Further impetus came from research investigations 

that have found exercise to lead to reductions in anxiety (Crocker and Grozelle, 1991) and 

depression (Hales & Travis, 1987; Hinkle, 1992; Martinsen, 1990). The belief in the 

psychological benefits of exercise is now part of popular culture; the pubhc now accepts 

them as fact. Even among physicians, there is a growing interest in the role that physical 

activity plays in preventing and/or reducing anxiety (Landers & Petmzzello, 1994). 

Among those who make their living researching such issues, however, agreement has been 

less resounding (Hughes, 1984; Rosenthal, 1993). 

Early Research 

Before the decade of the seventies, only seven empirical studies appeared in the 

literature, all pre-experimental in nature (Morgan, 1969). Linton, Hamelink, and Hopkins 

(1934), for example, compared the aerobic fitness of patients whh schizophrenia to a 

control group composed of staff from a hosphal. The authors found that the psychiatric 

group scored much lower (19%) on a common index of cardiovascular fitness than the 

staff group. 

Morgan (1969) reviewed this early hterature and concluded only a moderate 

association existed between lack of physical fitness and "personality dysfianction," finding 

a negative correlation (r = -.50) between physical work capacity and intensity of 
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depression. Because these conclusions were based on non-experimental data, however, 

mling out the possibility that being inactive was simply the resuh of mental illness was 

impossible. In addition, since these studies were conducted in an era when research 

methodology was quite unsophisticated by modern standards, sample sizes were 

inadequate, with some comparisons involving as few as seven psychiatric patients. 

Chronic Exercise and Anxietv Reduction 

Since this pre-experimental period, researchers have used one of two primary methods 

to investigate the psychological benefits of physical exercise. The first approach has been 

to study the effects of chronic exercise; that is, the resuhs of participation in a regular 

fitness training program or other extended exercise regimen. Investigations using this 

method have shown essentially positive resuhs (Byrne and Byrne, 1993; Folkins & Sime, 

1981). Research during this period has focused on the reducfion of anxiety, the most 

promising index of improved affect, as studies focusing on reduction of depressed mood 

have continued to show mixed resuhs at best (Tuson & Sinyor, 1993). Researchers who 

have included a manipulation check as a level-of-fitness-attained measure have tended to 

find anxiety reduction among those participants who were ehher more distressed or less fit 

to begin with (Folkins, Lynch & Gardner, 1972; North, McCuUagh, Tran, 1990). 

These investigations have used a variety of physiological and self-report measures to 

measure anxiety. DeVries (1968) found a reduction in muscular tension as measured by 

the electromyogram among middle-aged males who participated in an exercise program as 

compared with controls. Folkins (1976) found a reduction in self-reported anxiety as 

measured by the Multiple Affect Adjective Check List (MAACL; Zuckerman & Lubin, 

1985) among middle-aged participants identified as at risk for coronary heart disease who 

participated in an exercise program. Berger, Owen, and Man (1993) compared female 

students enrolled in swimming classes in both the United States and Czechoslovakia to 

students enrolled in lecture classes and found that the swimming groups evidenced 

improvements in mood compared with the lecture groups. Raglin, Turner, and Eksten 

(1993) compared the effects of aerobic exercise whh weight training and found a 
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reduction of state anxiety in the former but not in the latter group. Most recently. Pierce 

and Pate (1994) extended these findings to a geriatric sample, 16 women with a mean age 

of 64.5 years who were enrolled in an aerobic dancing class. Resuhs showed reductions in 

anxiety among participants in comparison to pre-class anxiety measurements. 

Reviewers have been united in their criticism of the methods used by many 

investigators (Byrne & Byrne, 1993; Folkins & Sime, 1981; Hughes, 1984; Morgan, 1969; 

Petmzzello et al., 1991). Specifically, observers point to the fact that essentially every 

study of the effects of chronic exercise on anxiety reduction to date has used a 

nonequivalent control group. In other words, researchers have compared students, for 

example, who sign up for an exercise class, whh those who did not. Such a self-selection 

bias is obviously damaging to the internal validity of such studies. In addhion, as Folkins 

and Sime (1981) have noted, the experimental participants have frequently known the 

hypothesis of the study, and that they were in the experimental rather than the control 

group! 

An examination of study outcomes shows that while most studies found exercise to be 

associated with some improvement in affect (Folkins & Sime, 1981; Petmzzeho et al., 

1991; Weyerer & Kupfer, 1994), a considerable number found no changes in affect 

(Hughes, 1984). In fact, Hughes (1984) states "In summary, the enthusiastic support of 

exercise to improve mental health has a limited empirical basis and lacks a well tested 

rationale"(p. 76). 

The Effects of Acute Aerobic Exercise 

Perhaps in response to these difficulties, investigations that are more recent have 

focused on the psychological benefits accming from a single session of acute aerobic 

exercise (Bouchard, Shephard, & Stephens, 1994; Haskell, 1994; Tuson & Sinyor, 1993, 

Yeung, 1996). This has enabled researchers to avoid the problems of self-selection by 

randomly assigning participants to exercise and no exercise conditions. 

Bahrke and Morgan (1978) studied response to exercise among 75 adult males whose 

ages ranged between 22 and 71 years with a mean of 51.9 years. All of the participants 
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were self-reported regular exercisers. The authors randomly assigned these participants to 

one of three groups. Group One walked twenty minutes on a motorized treadmill at 70 

percent of maximum heart rate. Group Two practiced Benson's relaxation procedure for 

twenty minutes, while Group Three rested quietly during the experiment. Participants 

completed the state form of the State-Trah Anxiety Inventory (STAI; Spielberger, 

Gorsuch, & Lushene, 1970) before, immediately following, and ten minutes after the 

exercise bout. Participants in all three conditions showed significant reductions in state 

anxiety, as compared to their pretest scores. The authors suggested that the similar 

reductions observed could be due to the fact that participants in each of the conditions 

were distracted from daily worries by the experiment. Researchers, however, have never 

directly tested this distraction hypothesis. 

Fehs and Vaccaro (1988) used a within-subjects design in which 24 regulariy 

exercising undergraduate females, ages 18-28, participated in each of three condhions. 

The two exercise trials consisted of riding a stationary bike for twenty-five minutes at 30 

and 60 percent of maximum heart rate, respectively. During the control trial, participants 

simply hstened to a relaxation tape. Results suggested that all of the treatments served to 

reduce anxiety, but that exercise and relaxation conditions differed as to the time course of 

the effects. In other words, the relaxation condition and the 30 percent exercise condition 

produced reductions evident on the first post treatment sampling point, while reductions 

did not emerge for the 60 percent exercise condition until the second post test, forty-five 

minutes following cessation of treatment. 

Further evidence of a differential time course for the two types of treatment can be 

found in a study reported by Raglin and Morgan (1987). The authors used a within-

subjects design in which the same group of participants_was assigned to engage in forty 

minutes of quiet rest and forty minutes of aerobic activity on separate occasions. The 

participants were 15, regularly exercising adult males. Order of treatment (e.g., quiet rest 

at time one, exercise at time two) was counterbalanced. The authors found improvements 

in both condhions, both on the STAI and a measure of blood pressure. While the 

reduction of blood pressure experienced by quiet rest participants was found to return to 
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the baseline within twenty minutes, the exercise group continued to show benefits three 

hours later. In a second experiment, the authors rephcated these results with a group of 

hypertensive participants. 

Roth (1989) randomly assigned eighty participants to one of two conditions: twenty 

minutes of exercising on a stationary bike at 60 to 70 percent of maximum heart rate or 

twenty minutes of quiet rest. Participants were pre-selected based on their exercise 

activity levels. That is, participants were selected in such a way that half of the females 

were highly physically active and the other half were markedly inactive. Male participants 

were selected and assigned to conditions in the same fashion. Participants were 

administered the Profile of Mood States (POMS) twenty minutes before and fifteen 

minutes after treatment. The results showed a decrease in anxiety for participants in the 

exercise condition but not in the rest condition. 

Flory and Holmes (1991) investigated the effects of exercise done in a more natural 

setting. They asked 18 female students who had been regularly attending a dance exercise 

class for a month either to miss class or to attend class before the experiment. They 

assigned different participants to miss class on different occasions, resulting in a 

completely within-subjects design. Results from exercise demonstrated no impact on 

anxiety as measured by the POMS and the Multiple /Ufect Adjective Checkhst (MAACL). 

Thus, researchers contrasting exercise and quiet rest conditions have found mixed 

results, with exercise showing an advantage in anxiolytic effects over control condhions in 

some studies, but not in others. There is some evidence (e.g., Fehs & Vaccaro 1988; 

Raglin & Morgan, 1987) that the two types of treatment condhions show a different time 

course, with exercise effects emerging after and lasting much longer than the effects of 

quiet rest. This is an interesting resuh, as it seems plausible that failure to sample mood at 

a range of times has hidden differential effects in studies that have found negative results. 

The Effects of Fhness Level 

Some studies reviewed here have examined how differing levels of aerobic fitness ma\ 

interact with exercise treatment to reduce anxiety. Boutcher and Landers (1988) 
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investigated the effects of acute exercise on anxiety using a mixed design contrasting a 

group of whhe male participants (with a mean age of 28.3 years) who reported jogging 

regulariy (mnners) whh a group of participants who did not report engaging in such 

activity (non-mnners). All of the nonmnners and seven of the mnners were students, while 

the rest of the mnners were non-students. All participants ran twenty minutes on a 

motorized treadmill at 80 to 85 percent maximum heart rate. On a separate occasion, 

participants sat quietly and read for twenty minutes. The order of the sessions was 

counterbalanced. The researchers administered the State-Trait Anxiety Inventory (STAI) 

five and thirteen minutes before and five and thirteen minutes after the sessions and the 

Profile of Mood States (POMS) was given just before and seventeen minutes after 

treatment. /Uthough the POMS showed no pre-post test differences, the STAI showed a 

significant effect for the mnners in the exercise condition only. Boutcher and Landers 

hypothesized that non-mnners in the exercise condhion did not show anxiety reductions 

because of the high intensity of the exercise sessions, which were designed to match the 

training pace of the mnners. 

In contrast, two of the studies reviewed above divided participants into fitness groups 

and found no differential impact for exercise as a function of fitness level. Felts and 

Vaccaro (1988) divided their participants into groups corresponding to three levels of 

aerobic fitness based on physiological measures and found no differences between the 

fitness groups in anxiety reduction after exercise. Similarly, Roth (1989) contrasted 

participants who reported following a regular exercise regimen with participants who did 

not. Both fitness groups experienced reductions in anxiety (as measured by the STAI) 

after twenty minutes of exercise, with no differences arising between the two groups. 

Taken together, these results suggest that fitness level does not moderate the anxiolytic 

effect of exercise. The Boutcher and Landers (1988) result may have been an artifact of 

selecting an exercise treatment that was simply too intense for untrained participants. 
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Exercise and the Dose-Response Relationship 

Another variable studied by researchers investigating the anxiolytic effects of exercise 

involves the duration and intensity of different exercise treatments For example, 

Petmzzeho and Landers (1994) wanted to decide if exercise bouts of differing durations 

have differential impact upon anxiety. Sixteen male college students, all of whom reported 

participating in vigorous aerobic exercise at least two times per week were randomly 

assigned to 15 and 30 minute bouts of treadmill mnning on two separate occasions. 

Participants were administered the STAI before treatment and at 5, 10, 20 and 30 minutes 

after treatment. The authors found no differential effect for duration of exercise. 

Hobson and Rejeski (1993) recmhed 80 low to moderately fit undergraduate females 

(mean age 18.3 years) from health/fitness classes, assigning them to ehher an attention 

control condition, or 10, 25, or 40 minutes of pedaling a bicycle ergometer at 70 percent 

VO2 max- Following each condition, participants rested for twenty minutes before being 

exposed to a mental stressor in the form of a modified Stroop Test (a task in which 

participants are asked to identify as quickly as possible the text color of words that are 

color names that are flashed upon a computer screen (the text color and color name do not 

match)). Affect was measured using the Posifive and Negative Affect Schedule (PANAS; 

Watson, Clark, & Tellegen, 1988) before treatment, immediately after being informed of 

the impending stressor, and five minutes after the stressor. Analysis of the PANAS scores 

revealed no differences among the four groups in either anticipation of or five minutes 

after exposure to the stressor. 

Steptoe and Cox (1988) had 32 female participants (medical students ranging from 18 

to 23 years old) engage in two eight-minute sessions of low intensity exercise (pedaling a 

bicycle ergometer at 50 revolutions per minute against a load of .5 kilograms) and two 

eight-minute sessions of high intensity exercise (pedaling at 50 rpm against a load of 2 

kilograms). Order of exercise trials was counterbalanced, with the constraint that low 

intensity and high intensity trials alternated. Participants rested for five to 16 minutes 

between trials, until their pulse rates had returned to whhin 12 beats per minute of their 

resting rates. Mood was measured by the POMS immediately before and after each trial 
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The authors found that high intensity exercise produced negative mood changes (increases 

in tension/anxiety as measured by the POMS), while low intenshy exercise resulted in 

positive resuhs for the vigor and exhilaration POMS subscales. 

Rejeski, Gauvin, Hobson, and Norris (1995) assigned 80 moderately fit coUege women 

with mean age of 18.3 years to ehher 10 minutes of attention control, or 10, 25, or 40 

minutes of pedaling an ergometer at 70 percent V02max. /Ufect was measured using the 

P/U4AS before and twenty minutes after treatment. No differences in improved affect 

were found as a fianction of exercise duration. 

Dishman, Farquhar, and Cureton (1994) investigated the effects of differing male 

students, ranging from 18 to 31 years of age) to choose their own exercise intensity while 

pedaling for twenty minutes on a bicycle ergometer. Twelve participants reported not 

engaging in any form of exercise whhin the last 12 months and were designated low 

active. The other 11 participants were considered physically high active based on their 

responses to 12-month activity log. Participants were instmcted to select an exercise 

intensity, which should reflect their desired goal for a 20-minute workout if they were 

participating in a fitness program. "The intensity should be high enough so that you would 

get a good workout, but not so high that exercising daily or every other day would be 

objectionable. Every fifth minute you will be given an opportunity to change the intensity 

that you prefer" (Dishman, Farquhar, & Cureton, 1994, p. 784). 

Participants were administered the STAI one-minute before beginning the exercise, at 

five minute intervals throughout the exercise session, and within one minute after the 

session. Participants were classified into low and high active fitness groups based on self-

report of engaging in a regular exercise regimen. Not surprisingly, the high active 

participants were found to select higher intensity levels. Further, in a result comparable to 

Boutcher and Landers (1988), anxiety reductions on STAI measurements taken 

immediately after the exercise session were found for the high active participants only 

More recently, other researchers have argued that it is not exercise intensity, but the 

participants' perceptions of exercise intensity that determine the anxiolytic effects of 

exercise (e.g., Rejeski, 1994; Rejeski, Gauvin, Hobson, & Norris, 1995; Tuson, Sinyor, & 

60 



Pehetier, 1995). Rejeski in particular (1994; Rejeski et al., 1995) sees effort to establish 

an objective dose-response relationship as a misguided attempt to apply methodology 

borrowed from the dmg therapy hterature to behavioral research. People, he claims, 

respond as "active" rather than "passive" agents who are involved in interpreting a given 

dose of activity and that this interpretation can have important implications for the way 

they respond. In one study, Rejeski and Ribisl (1980) had male participants mn for twenty 

minutes at 85 percent of V02niax on two different occasions, once when they were led to 

believe that they would be mnning for twenty minutes and once when told that they would 

be mnning for thirty minutes. During the exercise sessions, participants rated the degree 

to which they were exerting themselves. The resuhs showed that subject's exertion ratings 

were lower when they expected to mn for thirty minutes, which the authors interpreted as 

suggesting that participants adopt a different mental set for the more demanding trial to 

cope with the larger dose of exercise. 

Tuson, Sinyor and Pelletier (1995) assigned 65 participants to 30 minutes of exercise 

on a motorized treadmih at either 25, 50 or 75 percent of V02max, or to a no-exercise 

control group. Participants also provided ratings of perceived exertion during the 

exercise, and were categorized by the researchers from these ratings into light, moderate, 

and intense perceived exertion groups. Affect was assessed before and at 5, 17, and 30 

minutes after the exercise session using the Positive /Ufect Scale (PA) of the MAACL-R 

(Zuckerman & Lubin, 1985). Results showed that increases in PA were associated whh 

perceived exertion rather than with objectively determined exercise intensity Specifically, 

increases in PA were found for participants who perceived their exertion as moderate, 

despite the actual exercise intensity they experience. 

OveraU, most studies investigating the dose-response relationship between the dose of 

activity and the affective outcomes have failed to find an effect. Investigations of 

participants' perceptions of exercise intensity seem to hold more promise. 
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Hvpothesized Mechanisms for /^Jixiolvtic Effects of Exercise 

Phvsiological Explanations 

Researchers have given considerable attention to physiological variables thought to 

influence psychological states fohowing exercise (Tuson & Sinyor, 1993; Yeung, 1996). 

Many studies examining these variables, however, have been unable to establish their role 

in producing post exercise improvements in affect whh any degree of reliability 

(Petmzzeho et al., 1991; Tuson & Sinyor, 1993; Yeung, 1996). 

Endorphin Hvpothesis 

The endorphin hypothesis holds that exercising resuhs in the release of endogenous 

opioids (Thoren et al, 1990). This hypothesis has been tested with two primary strategies. 

In the first, researchers sampled and measured endorphin levels during a bout of exercise, 

and correlated the results with measures of affect taken after completion of the exercise 

(Hatfield, Goldfarb, Sforzo, & Flynn, 1987; Markoff, Ryan, Young, 1982). In each case, 

no significant correlations were found between reductions in anxiety and endorphin levels. 

In the other strategy, researchers gave experimental participants an opiate-antagonist 

(naltrexone) before exercising, and compared their anxiety level with participants who 

received a placebo before exercising (Farrell et al., 1986). Anxiety/tension was measured 

using the POMS before and after exercising. Analysis of results found lower anxiety 

levels for both groups after exercising, suggesting that endorphins are not involved in 

anxiety reduction following exercise, since the naltrexone should have prevented the 

release of endorphins. Resuhs from these two lines of research, then, have not supported 

the endorphin hypothesis (Yeung, 1996). 

Thermogenic Hypothesis 

The thermogenic hypothesis states that exercising produces an elevation in body 

temperature that in turn produces reductions in anxiety (Raglin & Morgan, 1987). 

Petmzzeho, Landers, and Salazar (1991) used a within participants design in which twenty 

trained participants ran for thirty minutes at 75 percent of V02 max in three temperature 
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condhions. Anxiety was measured using the STAI immediatelv before, and at 5, 10. 20 

and 30 minutes following the exercise. In the normal condhion, participants simply ran 

while wearing shorts and tee shirts in an air-condhioned room. In the "warm" condition, 

participants ran while wearing sweat pants and jackets. In the 'cool" condition, 

participants ran in shorts and tee shirts that had been soaked in cool water, with a terr\ 

cloth icepack around their necks. While all groups showed reductions in anxiety, the 

temperature manipulation accounted for only a small portion (8%) of the STAI variance. 

Thus, the thermogenic hypothesis seems to hold little promise. 

Psvchological Explanations 

Many studies indicate that changes in affect need not be connected to correspondent 

changes in physiology. Rodin (1986), for example, discovered that giving regular poshi\e 

exhortations to a group of exercisers ( eg , "You are doing something you should be 

proud of) produced poshive psychological outcomes when contrasted whh a group that 

exercised in the absence of such feedback. 

To date, two psychological explanations for the affective effects associated whh acute 

aerobic exercise have been offered in the literature: 

Distraction Hvpothesis 

The distraction hypothesis arose from the observation that resting control groups often 

experience a reduction in anxiety that is comparable to that obtained by the exercise group 

(Bahrke & Morgan, 1978). The hypothesis states that it is not exercise per se that leads to 

anxiety reduction, but the fact that the activity distracts exercisers from their daily worries 

(Morgan, 1979, 1987). That distraction is an important moderator of affect has been well 

established in the depression literature by Nolen-Hoeksema and Morrow (1993), who 

found that the tendency to distraction versus mmination in response to problems predicted 

participants' maintenance of depression. It must be remembered, howe\er, that this 

hypothesis was proposed post hoc, and has yet to be put to experimental test. Moreoxer. 

it is inconsistent with the findings of studies that showed an effect for exercise abo\e that 

accomplished by a relaxation/attention condhion. 
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Roth, Bachtler and Fillingim, (1990) set out to examine the effects of exposing 

participants to mental stressors (doing backward digh span problems) while they engaged 

in moderate aerobic exercise The authors found that participants who exercised and were 

clearly not distracted from the stressor (i.e., those in the exercise/task exposure condition) 

still enjoyed an anti-anxiety benefit compared with those in the no exercise/task exposure 

group. While this could be interpreted as showing that anxiety reduction can occur even 

when participants are simuhaneously exposed to stressors and thus not distracted, such an 

interpretation is open to challenge. One could well argue that the relevant stressor is not 

some mentally challenging task presented in the laboratory, but the particular, real life 

stressors that lead to anxiety for that particular subject. As such, the authors' 

manipulation in effect could have made it even more likely that the participants were 

distracted from their life worries, as it is hard to imagine that one could simultaneousK 

exercise, reche dighs backward, and still manage to mminate about one's personal 

problems. It is also plausible that participants did not perceive the digh span activity as a 

stressor at all. 

Fillingim, Roth and Haley (1989) randomly assigned participants to exercise under one 

of two distraction conditions. One group exercised while performing a "highly demanding 

cognitive task," while a second group exercised while performing a less demanding task. 

A third group of participants was assigned to an exercise only condhion. While both the 

low demand and exercise only groups experienced reductions on the POMS 

Tension/Anxiety scale, the group who performed the highly challenging task while 

exercising actually showed an increase on this measure. Saklofske, Blomme and Kelly 

(1992) used the Activation-Deactivation Adjective Checkhst to compare the impact of 

walking and relaxation. The authors found that while both treatments resulted in reduced 

tension scores, the walking group also showed an increase in subjective energy as 

measured by the checklist. The authors offered the interpretation that exercise serves to 

enhance positive affect, rather than reducing negative mood states. 

Goode and Roth (1993) had participants complete the Thoughts During Running Scale 

(TDRS) immediately after they had finished a "typical training mn." The TDRS is a thin>-
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eight-item self-report measure designed by the authors that requires participants to rate 

how often the thoughts reflected in each item occurred to them during mnning. 

Participants also completed the POMS before and after the mn. Results showed that 

reductions in anxiety as assessed by the POMS were associated with high scores on an 

"interpersonal relationships" factor extracted from the TDRS. Since the hem that 

participants who experienced mood improvements tended to endorse was "my daydreams 

and fantasies", the authors interpreted this finding as supporting the distraction hypothesis 

It should be noted, however, that the correlational design of the study places severe 

constraints on inferring any causal connection between distraction and anxiety reduction 

Further, the accuracy of retrospective recall of participant thoughts during exercise has 

not been estabhshed. The present study seeks to provide a more relevant test for the 

distraction hypothesis by requiring one group of participants to call to mind and think 

about their own particular problems while exercising. If participants in such a condhion 

are found still to show an anxiolytic effect from exercise, it will have been established that 

distraction from life's worries is not necessary for anxiety reduction to occur. 

Mastery Hypothesis 

The mastery hypothesis suggests that exercise leads to a sense of mastery or success 

which in turn produces improved mood (Brown, 1991; Norris, Carrol, & Cochrane, 1990; 

Simons, et al, 1985). The mastery hypothesis has been inferred primarily from research in 

other areas of psychology that have shown that feelings of self-efficacy have a profound 

impact on affect (e.g., Bandura, 1989). In exercise psychology, Rodin (1986) has shown 

that efficacy feedback with exercise offers more favorable psychological outcomes than 

exercise alone 

Clingman and Hilliard (1994) examined the relationship between meeting a 

competitive exercise goal and anxiety reduction among 73 competitors in a 5-kilometer 

mnning race. Participants were approached 30 minutes before the race began and asked 

to participate in the study. Whhng compethors were asked to estimate a specific finish 

time for the race and were then administered the STAI. After the race, participants were 
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again administered the STAI. As for their personal efficacy expectations, 22 males met or 

exceeded their estimated finish times, and were accordingly classified as "successful," 

while 21 males did not meet their estimated times, and were classified as "unsuccessftil." 

Sixteen females were classified as "successful" by the same criteria, while 14 were 

classified "unsuccessful." The resuhs lend direct support to the mastery hypothesis 

(though the authors seemed unaware of hs existence): successful athletes showed 

significant reductions in anxiety, while unsuccessful mnners showed no such reduction. 

While these resuhs are highly suggestive, the highly competitive context, the failure to 

control for pre-race levels of anxiety, and the exclusive use of highly trained participants 

places severe limits on the generalizability of the resuhs. The present study seeks to 

extend this important finding by including participants with a range of fitness levels in a 

less overtly competitive experimental context. 

Bozoian, Rejeski, and McAuley (1994) classified 36 undergraduate females as either 

high or low efficacy based on their responses to a scale that asked them to rate their 

confidence at being able to exercise for 45 minutes at 70 percent of VO2 max- The 

participants were familiar with the concept of VO2 max from taking a required fitness course 

in which they were required to exercise regularly at this output level. Participants scoring 

lower than the median on the efficacy scale were classified as low efficacy, while 

participants scoring higher than the median were classified as high efficacy. The authors 

administered a new measure, the Exercise Induced Feeling Inventory (EFI; Gauvin & 

Rejeski, 1993), to the participants before exposing them to a 20 minute bout of exercise 

on a bicycle ergometer, again at a point 15 minutes into the exercise session, and finally, 

10 minutes after completing the exercise. The EFI is a four-dimensional measure designed 

to assess feelings of tranquillity, revitalization, poshive engagement, and physical 

exhaustion. Participants in the high efficacy group showed increases on the revitalization 

and positive engagement subscales compared with low efficacy participants. While these 

resuhs are consistent with the mastery hypothesis, in that positive feelings depended on 

efficacy, there are hmitations to its apphcability to the issues discussed in this review. 

First, the authors used intact groups rather than directly manipulating efficacy or master\, 
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a procedure that makes it impossible to draw definite conclusions about the effects of 

efficacy. Secondly, no effort was made to assess anxiety directly. The present study seeks 

to address these limitations by manipulating mastery directly and by including tradhional 

measures of anxiety along with the EFI. 

Psvchological Hardiness 

The notion of psychological hardiness arose from research on the effects of 

psychological stress. Once h had been established that there was a reliable correlation 

between stressful life events and physical ihness (Dohrenwend & Dohrenwend, 1974), 

researchers turned their efforts to identifying psychosocial variables that moderated this 

effect (Funk, 1992) Kobasa and her coUeagues (Kobasa, 1979; Kobasa, Maddi, & 

Courington, 1981; Maddi & Kobasa, 1984) identified a particular personality disposition 

for weU being and the ability to cope with stress. The authors defined this "hardy 

personality" as a predisposition toward intrinsic motivation. In other words, hardiness 

was seen as a tendency to see one's experiences as interesting and meaningful. Further, 

hardy individuals were posited to have an internal locus of control, in that they believe that 

their behavior can have a positive impact upon their lives. Hardy individuals are also 

characterized by an optimistic perspective on change, in that they see change as normati\ e 

and as a stimulus for growth. Thus, Maddi and Kobasa (1984) conceptualized the hardy 

personality as having three essential, interrelated components: (1) Control (the tendenc> to 

perceive oneself as in control of one's life); (2) Challenge (the tendency to view external 

events as challenges as opposed to threats); and (3) Commitment (a sense of curiosit\ and 

meaningfulness about one's life). 

Research has generally supported the proposhion that hardiness serves to decrease the 

relationship between frequency and severity of external stressors and iUness. For example, 

Kobasa (1979) identified two groups of upper and middle level managers. One group had 

experienced a high degree of stress in the last three years [as measured by the Schedule of 

Life Events (Holmes & Rahe, 1967)] and had not fallen seriously ill during the period 

The second group had experienced levels of stress similar to the first group but did report 
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significant illness during the period. Participants were administered a variety of 

personahty tests to determine if a particular personality profile differentiated the two 

groups. As predicted by hardiness theory, discriminant function analysis showed that 

compared whh the high stress/high illness managers, the high stress/low illness executives 

showed a stronger commitment to self, an attitude of vigorousness toward the 

environment, a sense that their lives were meaningful, and an internal locus of control. It 

should be noted, however, that the correlational nature of this research prevents the 

inference of causality; it could be argued that these managers showed these traits simply 

because they did not get sick. 

Kobasa et al. (1981) investigated the relationship between stress and illness in 259 

male, upper and middle level managers at a large utility company. Participants were 

administered a modified version of the Schedule of Life Events (Holmes & Rahe, 1967) 

and the Seriousness of Illness Survey (Wyler, Masuda & Holmes, 1968) at the onset of the 

study and at one and two year follow-ups. Psychological hardiness was measured at time 

one using six different personality scales. The authors found a significant main effect for 

psychological hardiness, with hardy managers experiencing less ihness than their less hardy 

counterparts. 

Previous studies have shown that hardiness and exercise have independent and additive 

effects on the relationship between stress and illness (Kobasa, Maddi, & Puccetti, 1982; 

Kobasa, Maddi, Puccetti, & Zola, 1985). That is, persons who are psychologically hardy 

and persons who engage in regular exercise tend to succumb to fewer serious illnesses 

than those do who are not hardy and/or do not exercise. Persons who are both 

psychologically hardy and engage in regular exercise tend to be the heahhiest of all 

(Kobasa et al., 1985). The authors analyzed longitudinal data collected from 85 male 

business executives, including assessments of hardiness, degree of social support, and 

exercise habhs, using the resuhs of these assessments to predict their subsequent 

likelihood of succumbing to physical ihness. The factor of hardiness accounted for 60 

percent of the variance in the model, with the addition of exercise contributing another 10 

percent. The addhion of social support, in contrast, contributed only 3 percent of the total 

68 



variance. The authors viewed hardiness and regular exercise participation as resistance 

resources that served to help individuals buffer the effects of stress. Hardy individuals 

were hypothesized to transform stressors by interpreting them as positive opportunities for 

growth, while exercise was thought to reduce the effects of stress upon physiological 

systems. 

Only one study to date has examined the relationship between hardiness and anxiety. 

Shepperd and Kashani (1991) found that high-stressed adolescent males high in the 

hardiness components of either commitment or control experienced fewer anxiety 

symptoms (as measured by a stmctured clinical interview based on the DSM-III-R) than 

high-stressed adolescent males who were low in commitment or control. Adolescent 

females who were high in the hardiness components of commitment and control, however, 

did not differ from those females who were low in these hardiness components in levels of 

anxiety. The authors noted that gender differences were not attributable to differences in 

the hardiness components or to stress levels between male and females. Consistent with 

these findings, Schmied and Lawler (1986) proposed that the impact of hardiness on 

measures of health may only extend to males. Such a proposal conflicts with the findings 

of Rhodewalt and Zone (1989), however, who were able to show that hardiness effects 

extended to both physical and mental health outcomes among adult women. Shepperd 

and Kashani (1991) noted that the differences between their findings and Rhodewah and 

Zone's might be explained as a function of age since the former were adolescents and the 

latter were aduhs. It seems that the quesfion of differential gender effects of hardiness 

awaits fiirther study. 

Hardiness has also been studied in relationship to performance. In a study of 

candidates at the officer training school for the Israeli Mihtary, Westman (1990) found a 

positive correlation between hardiness and successful graduation. Similarly, Maddi and 

Hess (1992) found a positive correlation between hardiness and a composhe measure of 

basketball performance in a sample of male high school basketball players. 

It seems likely that hardy individuals, by virtue of their preference for and belief in 

active coping strategies, would be more likely to accme affective benefits from physical 

69 



exercise than would persons scoring low on hardiness. According to hardiness theory 

(Kobasa, 1979), hardy individuals tend to believe in their own ability to effect positive 

change in their lives, and to have the corresponding belief that the actions they choose to 

take in this regard wih aid in providing these poshive changes. As for the hterature on the 

anxiety-reducing effects of exercise, hardiness seems to have particular relevance for the 

mastery hypothesis discussed above. That is, hardy individuals, by definition, should have 

a greater commitment to self-mastery. In the present study, then, hardiness and mastery 

should have addhive effects. That is, hardy individuals who meet their exercise goals 

should experience the most positive effects from exercise. 

Measurement Issues 

Trait Anxiety and Exercise 

One problem mentioned by practically every reviewer of the exercise literature 

concerns issues of measurement (Folkins & Sime, 1981, Rejeski & Thompson, 1993;). 

Specifically, exercise produces physiological changes that may create false positives on 

tradhional measures of anxiety. Morgan and Horstman (1976) found that exercise 

produced increases in anxiety, a counterintuitive finding. In their own laboratory, Rejeski, 

Hardy and Shaw (1991) attempted to rephcate this effect and showed this increase in 

anxiety depend on two somatic items on the short form of the STAI (" I feel calm; I am 

relaxed"), and that the internal consistency of the STAI during exercise was attenuated 

down to an unacceptable .33. The problem is the assumption that every increase in 

psychological arousal is associated with negative feehngs. The present study avoids this 

problem by not taking psychological measures until after the exercise, as the difficulties 

with the scale seem to emerge only when measured during the exercise activity. 

Russell (1980) developed a circumplex model of affect that may be more appropriate 

to an exercise setting. He proposed "that affective states are, in fact, best represented as a 

circle in a two-dimensional bipolar space" (Russell, 1980, p. 1162), with emotional 

experience fluctuating along the intersection of two essential dimensions: Hedonic tone, 

represented by poles of pleasure and displeasure; and activation, represented by arousal 
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and sleepiness. Though Russeh and his colleagues (Russell, Weiss, & Mendelsohn, 1989) 

have created a one-hem instmment called the Affect Grid in which participants find their 

present affective state in the space defined by the intersection of the two affect 

dimensions, main investigators in the field of exercise have questioned the ability of 

participants to visualize and report their affect in this manner Accordingly, Gauvin and 

Brawley (1993) recommend assessing each affect dimension whh two separate ratings on 

11-point, bipolar scales constmcted for that purpose. 

Hardiness 

Similarly, critics of the hardiness literature have pointed to difficulties with measuring 

hardiness. Specifically, some observers have noted that the wide range of instmments 

used to assess the constmct make comparisons across studies extremely difficuh (Funk, 

1992; Tartasky, 1993). During the eariiest years of research into hardiness in the late 

seventies, as many as 19 different scales originally devised to measure related constmcts 

were combined to measure hardiness (Funk, 1992). Later, when some of these scales 

were found to be unable to discriminate between high stress/low illness and high 

stress/high illness participants (Kobasa, 1979), they were dropped, with six scales 

remaining. These were combined into a 71-hem inventory that became the Unabridged 

Hardiness Scale (UHS; Funk, 1992). This development was followed by the creation of 

two short forms, the Abridged Hardiness Scale and the Revised Hardiness Scale, both 

using items from the original UHS. Finally, two so-caUed third-generation hardiness 

subscales were developed: the Personal Views Survey (PVS; Hardiness Institute, 1985), 

and the Dispositional Resilience Scale (DRS; Bartone, Ursano, Wright & Ingraham, 

1989). These newer scales offer the advantages of having items keyed both poshively and 

negatively, and possessing higher internal consistency than earlier instmments. In 

addition. Funk (1992) sees the DRS as having addhional advantages over the PVS: the 

inclusion of more poshively keyed items, and more readily available hems and scoring. 

Other critics have taken conceptual issue with the way hardiness is measured 

(Tartasky, 1993). Since in all existing instmments most hems are negatively keyed, it 
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could be argued that hardiness is being measured as the relative absence of neuroticism 

(Funk, 1992). Thus, for example, a low hardiness score results from the endorsement of 

items that reflect regressive, maladaptive coping strategies. In contrast, hardiness theory 

asserts that hardy individuals use transformational coping strategies - an assumption that 

has not been empirically shown. Thus, as Funk and Houston (1987) have argued, 

measuring hardiness through negative indicators is inappropriate because "it entails an 

attempt to index high levels of one characteristic (e.g., commitment) through low scores 

of another (e.g., alienation)" (Funk & Houston, 1987, p.573). 

A third problem with second-generation hardiness measures concerns the fact that 

many studies have found the dimensions of commitment and control to be associated with 

studied outcomes (e.g., stress and physical illness), but no effects for the challenge 

dimensions (Huh, Van Treuren & Virnelh, 1987). It is yet to be determined if the third-

generation measures such as the instmment used in the present study will share this 

shortcoming (Maddi & Khoshaba, 1994). 
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APPENDIX B: PHYSIC/U. ACTIVITY RE/UDINESS 

QUESTIONN/URE (PAR-Q) 

If you answer yes to any of these questions, you are not ehgible to participate in this 
experiment. 

1) Has your doctor ever said you have heart trouble? 

2) Do you ever experience pains in your chest? 

3) Do you ever feel faint or have spells of severe dizziness? 

4) Has your doctor ever told you that you have a bone or joint problem such as arthritis 

that has been aggravated by exercise, or might be made worse with exercise'̂  

5) Is there a good physical reason not mentioned here why you should not follow an 

activity program even if you wanted to? 

6) Are you over age 30? 

7) When was the last time you were evaluated by a physician? 
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APPENDIX C: DEMOGRAPHIC INFORMATION FOR 

DETERMINING PHYSICAL FITNESS 

ID number: 

Male/Female: 

Age: 

Weight: 

Height: 

Do you currently participate in any daily or weekly sports or exercise activities 

(example, aerobics, volleybah, mnning, etc.)? Yes No If yes, please 

identify 

Do you hke participating in sports? 

0= Not at all 

1= Slightly 

2= Moderately 

3= Strongly 

4= Very Strongly 

Do you like exercising? 

0= Not at all 

1= Slightly 

2= Moderately 

3= Strongly 

4= Very Strongly 
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APPENDIX D: MEDICAL HISTORY (CONFIDENTl/U.) 

In case of an emergency, any or ah-medical conditions must be provided. Please answer 
the following questions and sign this form. 
Medical History: All current and past medical conditions and treatment must be described 
where applicable. 

1) Do you have any physical disabihties or handicaps? Yes No If yes, please 
explain. 

2) Sprains, strains, fractures, dislocations, concussions, hernias, etc. 

3) Muscle, joint or back pain, bursifis, arthrifis: 
4) High blood pressure, chest pains, heart palpitations, heart disease, heart murmurs, 
cardiovascular or circulatory conditions: 
5) Recurrent dizziness or proneness to vertigo:. 

6) Are you currently pregnant? 
7) Are you currently taking any prescribed or non-prescribed medication? 
Yes N̂o If yes, please identify the medication explain. 

8) Ephepsy or other seizure disorders:. 

9) Emotional or behavioral problems such as phobias, diagnosed mental disorders, or 
other psychologically related: 

10) Gastrointestinal problems such as ulcers, diarrhea, abdominal pains, or other 
conditions: 

11) Conditions requiring regular medication: (Diabetes, Epilepsy, heart conditions, etc.) 

12) Urinary difficulties: 
13) Cigarette, alcohol, dmg, or other legal or non-legal substance dependence: 

14) Are you currently under the influence of Alcohol, Marijuana, or other mind ahering 
dmgs? 

I fully understand that I will ride a stationary bicycle for approximately 24 minutes. If I 
am in doubt whether any present medical condhion will be irritated by the exercise bout, I 
will notify the experimenter prior to beginning the exercise and wih not participate in the 
experiment. 
Signature^ Date 
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APPENDIX E: DISPOSITIONAL RESILIENCE (HARDINESS) 

Instructions 
Below are statements about life that people often feel 
differently about. Circle a number to show how you feel 
about each one. Read the items carefully and indicate 
how much you think each one is true in general. There 
are no right or wrong answers; just give your own 
honest opinions. 
Not at all true = 0 
A little true = 1 
Quite true = 2 
Completely true = 3 
1. Most of my life gets spent doing things that are 

worthwhile (*CM+) 1 2 3 
2. Planning ahead can help avoid most future problems 

(*CCH-) 1 2 3 
3. Trying hard doesn't pay, since things still don't turn 

out right (CO) 1 2 3 
4. No matter how hard I try, my efforts usually 

accomplish nothing (*CO) 1 2 3 
5.1 don't like to make changes in my everyday schedule 

(*CH) 1 2 3 
6. The "tried and true" ways are always best (*CH) 

1 2 3 
7. Working hard doesn't matter, since only the bosses 

profit by it (*CM) 1 2 3 
8. By working hard, you can always achieve your goals 

(*CM+) 1 2 3 
9. Most working people are simply manipulated by their 

bosses (CM) 1 2 3 
10. Most of what happens in life is just meant to be 

(*CM) 1 2 3 
11. It's usually impossible for me to change things at 

work (CO) 1 2 3 
12. New laws should never hurt a person's pay-check 

(CH) 1 2 3 
13. When I make plans, I am certain I can make them 

work(*CO+) 1 2 3 
14. It's very hard for me to change a friend's mind about 

somethmg(CO) 1 2 3 
15. It's exciting to learn something about myself 

(*CH+) 1 2 3 
16. People who never change their minds usually have 

good judgement (CH) 1 2 3 
17.1 really look forward to my work (*CM+) 

1 2 3 
18. Politicians run our lives (CM) 1 2 3 
19. If I'm working on a difficult task, I know when to 

seek help (*CO+) 1 2 3 
20.1 won't answer a question until I'm really sure I 

understand it (*CH) 1 2 3 
21.1 like a lot of variety in my work 

(*CH+) 1 2 3 
22. Most of the time, people listen care- fully to what I 

say (*CCH-) 1 2 3 

23. Daydreams are more exciting than realit\ for me 
(CM) 1 2 3 

24. Thinking of yourself as a free person just leads to 
frustration (*CM) 1 2 3 

25. Trying your best at work really pays off in the end 
(*CM+) 1 2 3 

26. My mistakes are usually ver\ difficult to correct 
(*CO) 1 2 3 

27. It bothers me when my daily routine gets mterrupted 
(*CH) 1 2 3 

28. It's best to handle most problems by just not 
thinking of them (CO) 1 2 3 

29.Most good athletes and leaders are bom, not made 
(*C0) 1 2 3 

30.1 often wake up eager to take up m> life wherever it 
left off (*CH+) 1 2 3 

31. Lots of times, I don't really know m> own mind 
(*CM) 1 2 3 

32.1 respect rules because they guide me (*CH) 
1 2 3 

33.1 like it when things are uncertain or unpredictable 
(*CH+) 1 2 3 

34.1 can't do much to prevent it if someone wants to 
harmme(*CO) 1 2 3 

35. People who do their best should get full support 
fi-om society (CH) 1 2 3 

36. Changes in routine are interesting to me (*CH+) 
1 2 3 

37. People who believe in individuality are only kidding 
themselves (CM) 1 2 3 

38.1 have no use for theories that are not closely tied to 
facts (CH) 1 2 3 

39. Most days, life is really interesting and exciting for 
me(*CM+) 1 2 3 

40.1 want to be sure someone will take care of me when 
I am old (CH) 1 2 3 

41. It's hard to imagine anyone getting excited about 
working (*CM) 1 2 3 

42. What happens to me tomorrow depends on what I do 
today (*CO+) 1 2 3 

43. If someone gets angry at me, i t s usualh no fault of 
mme(CO) 1 2 3 

44. It's hard to believe people who say their work helps 
society (CM) 1 2 3 

45. Ordinary work is just too boring to be worth doing 
(*CM) 1 2 3 

* Items belong to short (30-item) form (Cronbach s 
alpha = . 8 2 , ^ - 178). 

+ Items are positively scored; all others are negatively 
scored. 

CM = commitment (Cronbach's alpha = .82, A' = 172) 
CO = control (Cronbach's alpha = .66, .\' = 172) 
CH = challenge (Cronbach's alpha = .62, A' = 172) 
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APPENDIX F: PERSONAL CONCERN INVENTORY 

(CONFIDENTIAL) 

Please identify your most pressing personal concerns by the areas that presently gives you 
the most trouble in your life. (Ex. Other: "I am HIV infected.") 

1) Concern over career or academic achievement: 

2) Concern over a romantic partner:. 

3) Financial Concerns: 

4) Family concerns: 

Other 
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APPENDIX G: BORG'S RPE-SCALE 

A short Set of Instructions to Borg's RPE-scale: 

During the exercise we want you to rate your perception of exertion. We want you to use 
this rating scale where 0 means no exertion at all and 10 means a maximal exertion. 

Try to appraise your feeling of exertion as honestly as possible. Don't underestimate it, 
but don't overestimate it either. Some people are a bh insensitive or want to be "brave" 
and rate too low. Don't do that but try to feel your exertion as you perceive it. Don't 
bother about how heavy the load is physically or what the exercise objectively might be 
We are only interested in your own feehng of effort and exertion. Look at the scale and 
the wordings and then give us a number. You can equally well give us an even as an odd 
number. 

0.5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

i Extremely weak 

Very weak 

Weak 

Moderate 

Strong 

Very strong 

Extremely strong 
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APPENDIX H: SELF-E\^ALUATION QUESTIONNAIRE 

Please provide the following information: 

Name: Date: 

Age: Gender (Circle): M T 

DIRECTIONS: 

A number of statements which people have used to describe themseh es are given below. Read each 

statement and then blacken the appropriate circle to the right of the statement to indicate how \ou feel 

nght now. that is. at this moment. There are no right or wrong answers. Do not spend too much time on 

an> one statement but give the answer seems that seems to describe \our present feelings best. 

I feel calm 

I feel secure 

I am tense 

I feel strained 

I feel at ease 

I feel upset 

1 am presently worrying over possible 

I feel satisfied 

I feel frightened 

I feel comfortable 

I feel self-confident 

I feel nervous 

I feel jittery 

I feel indecisive 

I am relaxed 

I feel content 

I am worried 

I feel confused 

1 feel steadv 

I feel pleasant 
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APPENDIX I: HEDONIC TONE AND ACTIVITY LEVEL RATING 

Instructions: Please use the fohowing scale to indicate how you feel at this moment to 
the questions below. 

0= Do not feel. 

1 = Feel Shghtly 

2 = Feel Moderately 

3 = Feel Strongly 

4 = Feel Very Strongly 

5 = Feel Extremely 

1) Please circle the point on the scale that best reflects your current feelings. 

Pleasure 5 4 3 2 I 0 I 2 3 4 5 Displeasure 

2) Please circle the point on the scale that best reflects your current level of energy. 

Sleepiness 5 4 3 2 1 0 1 2 3 4 5 Arousal 
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APPENDIX J: EXERCISE-INDUCED FEELING INVENTORY 

Instructions: Please use the following scale to indicate the extent to which each word 
below describes how you feel at this moment in time. Record your responses by circling 
the appropriate number next to each word. 

0 = Do Not Feel (DNF) 

1 = Feel Shghtly 

2 = Feel Moderately 

3 = Feel Strongly 

4 = Feel Very Strongly (FVS) 

1. Refreshed 

2. Calm 

3. Fatigued 

4. Enthusiastic 

5. Relaxed 

6. Energetic 

7. Happy 

8. Tired 

9. Revised 

10. Peaceful 

11. Worn-out 

12. Upbeat 

DNF 0 1 2 3 4 FVS 

DNF 0 1 2 3 4 FVS 

DNF 0 1 2 3 4 FVS 

DNF 0 1 2 3 4 FVS 

DNF 0 1 2 3 4 FVS 

DNF 0 1 2 3 4 FVS 

DNF 0 1 2 3 4 FVS 

DNF 0 1 2 3 4 FVS 

DNF 0 1 2 3 4 FVS 

DNF 0 1 2 3 4 FVS 

DNF 0 1 2 3 4 FVS 

DNF 0 1 2 3 4 FVS 
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APPENDIX K: POMS 

DATE: NAME: 

SEX: M F 

Below is a list of words that describe feelings people have. Please read each one 
carefully. Then fih in ONE circle under the answer to the right that best describes 
HOW YOU HAVE BEEN FEELING DURING THE PAST WEEK INCLUDING 
TODAY. 

The numbers refer to these phrases. 
0 = Not at all 1 = A little 2 = Moderately 3 = Quite a bit 4 = Extremely 

1. Friendly 

2. Tense 

3. Angry 

4. Worn out 

5. Unhappy 

6. Clear-headed 

7. Lively 

8. Confused 

9. Sorry for 

things done 

10. Shaky 

11. Listless 

12. Peeved 

13. Considerate 

14. Sad 

15. Active 

16. On edge 

17. Grouchy 

18. Blue 

19. Energetic 

20. Panicky 

21. Hopeless 

22. Relaxed 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

23. Unworthy 

24. Spiteful 

25. Sympathetic 

26. Uneasy 

27. Restless 

28. Unable to 

concentrate 

29. Fatigued 

30. Helpful 

31. Annoyed 

32. Discouraged 

33. Resentful 

34. Nervous 

35. Lonely 

36. Miserable 

37. Muddled 

38. Cheerful 

39. Bitter 

40. Exhausted 

41. Anxious 

42. Ready to fight 

43. Goodnatured 

44. Gloomy 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

1 2 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

3 4 

45. Desperate 

46. Sluggish 

47. Rebellious 

48. Helpless 

49. Weary 

50. Bewildered 

51. Alert 

52. Deceived 

53. Furious 

54. Efficient 

55. Trusting 

56. Full of pep 

57. Bad-tempered 

58. Worthless 

59. Forgetful 

60. Carefree 

61. Terrified 

62. Guilty 

63. Vigorous 

64. Uncertain 

about things 

65. Bushed 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 

2 3 4 
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APPENDIX L: INFORMATION 

Instructions: Please circle the following number that best describes vour answer 

1) How important was it for you to meet your exercise goal? 

0 = Not at all Important. 

1 = Slightly Important 

2 = Moderately Important 

3 = Very Important. 

4 = Extremely important. 

2) How successful were you in meeting your exercise goaP 

0 = Not at all successful. 

1 = Shghtly successful 

3 = Very successful 

4 = Extremely successful 

3) While exercising, how much was your mind free of your personal problems? 

0 = Not at all 

1 = Slightly 

2 = Moderately 

3 = Mostly 

4 = Totally 

4) How much did you enjoy the exercise experience'̂  

0 = Did not enjoy it at all 

1 = Slightly enjoyed 

2 = Moderately enjoyed 

3 = Very much enjoyed 

4 = Enjoyed it extremely much 
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