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ABSTRACT 

A COMPARISON OF BRIEF, SINGLE-SESSIONS OF PHYSICAL ACTIVITY AND 
RELAXATIONIMEDITATION ON AFFECTIVE RESPONSES OF FEMALE 

UNDERGRADUATES 

Paul G. Salmon 

December 8, 2003 

This study compared brief, single sessions of physical activity (P A, self-paced 

treadmill walking) and relaxation/meditation (RIM, the 'Body Scan') on positive and 

negative affect and anxiety measures in female undergraduates. Both were predicted to 

reduce negative and enhance positive affect. Differential effects ofPA and RIM were 

predicted for participants with predominantly cognitive or somatic anxiety symptoms. 

Forty-six undergraduates were randomized to PA or RIM interventions. Changes in 

positive and negative affect (Positive and Negative Affect Scale, PANAS) and anxiety 

(Spielberger State I Trait Anxiety Inventory) were assessed using multivariate, repeated-

measures statistics. Both PANAS Negative Affect & ST AI anxiety scores declined 

following P A, but PANAS positive affect also declined. Similarly, RIM significantly 

reduced ST AI and PANAS Positive Affect scores, and (marginally) PANAS negative 

affect. Anxiety reduction was greatest following RIM for participants with cognitive 

anxiety symptoms, but the complementary prediction concerning PIA and somatic 

symptoms was not supported. 
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I. INTRODUCTION 

A. Study Overview 

This study evaluated the affect-altering effects of single session, 22-minute 

interventions of either low intensity physical activity (P A, assessed via self-paced 

treadmill walking) or relaxation / meditation (RIM, 'Body Scan') in undergraduate college 

students. It is part of a larger project studying the selection and use of self-regulation 

strategies such as P A and RIM in reducing stress and promoting a sense of psychological 

well-being in the face of stressful illnesses such as cancer. The next stage in this process 

is to replicate the present study with female breast cancer survivors. 

Both PA and RIM are forms of behavioral self-regulation, which can be used to 

help manage stress and promote states of psychological well-being, an added potential 

benefit ofPA being at least a modest cardiovascular conditioning effect. This study is 

based on previous research showing that even single bouts ofPA are effective in reducing 

stress, irrespective of pronounced physiological training effects. Such psychological 

benefits are easily overlooked due to the widespread tendency to 'medicalize' P A and 

emphasize physical conditioning, as exemplified by use of such terms as 'exercise dosage' 

and 'exercise prescription'. This viewpoint is reinforced by successful implementation of 

P A-based programs in medical rehabilitation setting, high-performance athletic training 

programs, and prescription-based P A as preventive measure to reduce risk of chronic 

health problems including heart disease, obesity, and diabetes. Implicit in this viewpoint 
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is an assumption that the health benefits ofPA depend on sustained and committed 

practice, which most people find challenging to sustain. 

Easily overlooked in this medically and physiologically-driven view ofPA are the 

potential psychological benefits: most people simply feel better after exercise -- more 

energetic, less stressed, more relaxed, etc. Interestingly, these perceptions may have less 

to do with either level of conditioning or physiological training effects than they do with 

cognitive / psychological interpretations of exercise, as recently summarized by Plante 

(Plante 1999) in a review of previous research. Self-efficacy, stress buffering, 'time out', 

enhanced social support, and even a meditative-like state were among the psychological 

effects attributed to P A. 

This study investigated patterns of positive and negative (including 'state' anxiety) 

aff¢ct -- short-term fluctuations in emotional states -- associated with 22-minute sessions 

of tither low to moderate intensity P A (self-paced treadmill walking) or RIM. The latter 

involved single-session exposure to the 'Body Scan', an attention-focusing technique used 

in a stress reduction program based on mindfulness meditation (Kabat-Zinn 1990). 

Although the capabilities of both P A and M/R to reduce stress and anxiety have been 

independently verified, few studies have directly compared their anxiolytic effects. 

It was hypothesized that, in terms of affective (i.e. 'feeling' - related) responses, 

relatively brief, single sessions oflow-intensity exercise could achieve at least short-term 

effects comparable to those associated with a standardized RIM technique in reducing 

present-moment tension / anxiety symptoms and promoting psychological well-being. A 

second hypothesis was that the tension-reducing effect ofPA would be most evident in 

participants who, when anxious, experience predominantly somatic symptoms, whereas 
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those with predominantly cognitive anxiety symptoms would show greatest pre- to post­

intervention changes in response to RIM. 

B. Background 

The following review focuses on studies documenting the anxiety-reducing 

effects ofPA and RIM. Until recently, the psychological benefits of both PA and RIM 

have been evaluated primarily from the clinical perspective of anxiety reduction and 

stress management, focusing on symptoms reduction. More recent studies are beginning 

to also evaluate positive emotional benefits of these interventions as well. The following 

terminology is used to differentiate the emotional states referred to in this study: 

• Affect: emotional states of relatively short duration (contrasted with 'mood', or 

one's long-term emotional tone). 

• Anxiety: unpleasant affect typically associated with heightened sympathetic 

nervous system (SNS) activation (Stone 1997). 'State' anxiety refers to a scale 

developed by Spielberger (Spielberger 1979) to assess episodic, short-term 

anxiety, in contrasts to 'Trait' anxiety: A measure of chronic susceptibility to 

State anxiety. Together, these two scales comprise Spielberger's 'State-Trait 

Anxiety Inventory (ST AI, Appendix A, p. 67 & 68). Reference is also made to 

the 'Cognitive / Somatic Anxiety Questionnaire (CSAQ, Appendix A, p. 65) 

(Schwartz 1978), which, conceptually independent of the STAI, distinguishes 

between mental ('cognitive') and physical ('somatic') anxiety symptoms. 

• Negative Affect: One of two bipolar scales comprising the Positive and 

Negative Affect Scale (PANAS, Appendix A, p. 66) (Watson, Clark et al. 
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1988). High scores are associated with unpleasant states such as anger and fear; 

low scores reflect a state of calm serenity. 

• Positive Affect: The second oftwo bipolar scales from the PANAS. High scores 

denote a state of energy and enthusiasm, whereas low scores suggest lethargy 

and sadness. 

Physical Activity and Anxiety Reduction: Since the 1970's, numerous studies have 

documented the apparent anxiolytic effect of exercise-based PA (for reviews see, for 

example (Bahrke and Morgan 1978) and (Morgan 1997)). Explanations of this effect 

have tended to focus either on cognitive or physiological factors. Concerning the former, 

one straightforward explanation, for which empiric$.l support is available, (Breus and 

O'Connor 1998) is that exercise constitutes 'time out' from otherwise stressful 

circumstances, providing a diversionary period that is psychologically restorative. A 

second explanation is that exercise may reduce a.rudety by promoting self-efficacy 

(perceived competence) (McAuley and Mihalko 1998). Alternatively, P A may help to 

reframe or 'decatastrophizing' anxiety symptoms, especially those associated with 

sympathetic nervous system (SNS) activation, as described in a case study by Salmon 

(Salmon 1992). 

Physiological explanations for the anxiolytic effects ofPA include increased body 

temperature and post-exercise, residual hypotensiol11 (Dishman 1992), both of which tend 

to be associated with relaxation states. Physical activity may also alter the activity of 

and interactions between neurotransmitters including serotonon, norepinephrine, and 

gamma-aminobutyric acid (GABA) (Buckworth and Dishman 2002) in an anxiolytic 

manner. The fact that PA is associated with elevated SNS activation may be related to 
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secretion of endorphins, secretion, which have both analgesic and anxiolytic effects. 

(Thorens, Floras et al.1990). However, Dishman (Dishman 1992) suggested that the 

physiological benefits of exercise are primarily evident in highly trained athletes 

exercisin& at high intensity levels, not clinical patients with diagnosed anxiety disorders. 

Moreover, Buckworth and Dishman (Buckworth and Dishman 2002) noted that these 

studies have relied irtually exclusively on an anxiety scale (the Spielberger State-Trait 

Anxiety Inventory (STAI) (Spielberger 1983)) that tends to confound physiological 

activation with anxiety symptomatology. 

Despite these limitations, meta-analyses conducted on large numbers of outcome 

studies generally support the hypothesis that P A has anxiolytic effects. The most widely 

cited of these (Petruzzello, Landers et al. 1991) concluded that aerobic PA I exercise has 

anxiolytic effects comparable in magnitude to relaxation sessions. A subsequent review 

by Long and van Stavel (Long and van Stavell995) confirmed Petruzzello's findings 

that the anxiolytic effect ofPA appears to be robust, and is not simply a result of 

experimental artifact, such as the reduction in pre-performance apprehension (Petruzzello 

1995). One consistent finding reported in these analyses is that exercise duration may be 

a more important variable than intensity in accounting for the anxiolytic effects of 

exercise. Petruzzello et al concluded that whereas a threshold of approximately twenty 

minutes duration appears to exist, there is no corresponding intensity threshold above or 

below which anxiolytic effects change markedly. 

In an important series of recent papers, Ekkakakis (Ekkekakis, Hall et al. 1999; 

Ekkekakis and Petruzzello 1999; Ekkekakis and Petruzzello 2000) proposed reducing 

dependence on the STAI and 'anxiety' reduction and instead focus on the broader 
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emotional construct of affect and how it may change prior to, during, and following 

exercise. In a series of studies reviewed below, he demonstrated that analyzing affective 

responses to PA yields a more comprehensive picture of the psychological experience of 

PA than one focused on 'anxiety reduction'. Collectively, studies reflecting both older 

and more contemporary views of anxiety and affect experience appear consistent in 

suggesting that P A alters emotional states in measurable and significant ways. The 

following studies represent a selective review ofthis literature. 

Raglin and Morgan (Raglin and Morgan 1987) compared the effects of 

submaximal exercise and rest on measures of state anxiety and blood pressure. These 

authors treated resting quietly as an active intervention, with a potential to induce 

relaxation comparable to that of meditation and related techniques (i.e. Benson's 

Relaxation Response). Two groups of patients were tested in successive studies, the first 

consisting of 15 normotensive males averaging 34.2 years of age (Experiment 1), the 

second fifteen (apparently) male medication-controlled hypertensive patients 

(Experiment 2). Participants in Experiment 1 either rested quietly or exercised for 40 

minutes on different days, with administration order determined randomly. In the 

exercise condition, both mode and intensity were selected by participants to enhance 

ecological validity (but at the cost of within-group homogeneity). The resting condition 

involved sitting in a quiet sound chamber with available (non-reactive) reading material, 

with instructions not to sleep. 

In both conditions, blood pressure and state anxiety were assessed as follows: 

prior to, immediately following, and 20 minutes after the intervention; and subsequently 

after 1,2, and 3 hours (note: measurement was terminated after 20 minutes in Experiment 
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2). Results included a significant reduction in blood pressure immediately following 

either exercise or rest, but only in the exercise condition did the effect persist through the 

final measurement period (3 hours). State anxiety decreased significantly following 

exercise but not quiet rest, an effect that likewise persisted throughout the three-hour 

assessment period. 

Similar results were obtained for the hypertensive sample, in that systolic blood 

pressure was significantly reduced immediately following exercise for both groups and 

persisted for 20 minutes following exercise but not rest. State anxiety scores decreased 

significantly in both conditions, immediately so following rest and 20 minutes after 

termination of exercise. It was concluded that both exercise and quiet rest reduced blood 

pressure and state anxiety ratings, but that these effects were prolonged only following 

exercise. 

A straightforward study by Boutcher and Landers (Boutcher and Landers 1998) 

also reported activation following exercise, measured by State Anxiety (STAI-State 

anxiety scale), heart rate, and brain alpha activity. Thirty male college-age student 

runners and non-runners participated in either a vigorous run (80-85% V02max) or quiet 

reading. Those who completed the exercise condition (two were excluded due to fatigue) 

reported lower anxiety, as measured by the ST AI -State scale, whereas no reduction 

occurred in the reading condition. 

As subsequent research would illustrate, the exercise intensity level was 

unnecessarily high to evoke an anxiolytic effect. Furthermore, the highly selective sample 

(college-age males capable of vigorous exercise) limits generalization to other healthy 

and clinical populations. Nevertheless, this study is interesting because it reflects so well 
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several characteristics of early research in this area, namely: 1) that high intensity 

exercise was widely employed; 2) highly fit, male participants were the norm; 3) 

affective state was operationalized as 'anxiety', defined with reference to STAI-State 

scale scores; and 4) a reduction in anxiety was inferred based on changes in ST AI scores, 

even though a significant proportion ofthe change was probably due to reduced 

autonomic nervous system activation that peaks and then declines following exercise and 

which is therefore not really the same as anxiety per se. 

In a similar vein, Raglin and Wilson (Raglin and Wilson 1996) studied the effect 

of various intensities of aerobic exercise (cycle ergometry) on self-rated state anxiety. 

Fifteen male and female adults (mean age = 23.9 SD = 4.4) completed 20-minute cycle 

ergometry sessions at 40,60, or 70% oftheir measured (V02peak) oxygen uptake levels. 

Anxiety was assessed via the Spielberger ST AI, and was significantly reduced sixty 

minutes following all exercise conditions, after increasing slightly within five minutes of 

exercise termination. The latter finding is common in studies employing the ST AI, which 

does not discriminate between exercise and anxiety-based symptoms of sympathetic 

nervous system activation. Scores on the ST AI -State scale are therefore likely to be 

elevated both during and immediately following physical exertion, diminishing 

thereafter. The finding that even light exercise intensities (i.e. 40% V02max) can 

significantly reduce anxiety has important implications for work with either clinical or 

non-clinical target populations whose conditioning levels are low. 

A marked contrast to the work of Raglin and colleagues can be found in a series 

of studies more recently reported by Ekkakakis (Ekkekakis, Hall et al. 2000). This 

research represents a marked conceptual break with past studies, primarily because it 
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employs a broad-based, conceptually contemporary model of affect rather than an 

operationally defined measure of anxiety. Furthermore, Ekkakakis' research 

demonstrated that measurable and reliable changes in affective state can be induced by 

brief, low intensity bouts of exercise well within the conditioning range of diverse 

healthy and clinical populations. In the first of four studies reported in this paper, 52 male 

and female undergraduate students in a health class completed a pre-test comprised of 

several measures of affect and were then randomly assigned to either a walking (RPE 

average 10.2, 'light' to 'fairly light') or reading (neutral content) control group. The 

walk, of 10 minutes duration, took place outdoors, whereas reading was done inside. 

Overall, participants in the walking group reported a shift toward more pleasant affective 

valence and higher 'energetic' activation, whereas those in the control condition reported 

no change. The second study incorporated an additional post-walk assessment to track the 

course of affect during recovery. One hundred thirty-five undergraduates (59 men, 76 

women) either walked or read for ten minutes. Similar results were obtained, with the 

additional finding that the elevated state of pleasant, energetic affect persisted above 

baseline in the walking group for several minutes before declining, with no change noted 

either during or following the reading session. 

The third and fourth studies in this series replicated the first two under more 

highly controlled laboratory conditions, with the duration of the exercise and reading 

sessions increased to 15 minutes. Similar results were obtained, with participants in the 

'walking' condition reporting an increase in energetic activation and positive emotional 

valence in contrast to the 'reading' condition. These findings were corroborated further in 
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the fourth study, which assessed individual differences in consistency by testing 

participants on two occasions, and which also included measures ofEEG activity. 

Of particular interest is that in none of these studies did state anxiety undergo a 

significant change, despite clear alterations in emotional valence and activation. The 

author concluded that using the former measure is unnecessarily restrictive in terms of 

obtaining a broadly representative view of emotional changes in the context of exercise. 

Relaxation / Meditation Interventions: Clinical MIR procedures to reduce stress 

and anxiety have been developed and extensively validated in both psychiatric and 

medical applications. Among the best known of these are Jacobson's Progressive Muscle 

Relaxation ((Jacobson 1938) (Bernstein, Borkovec et al. 2000), Benson's Relaxation 

Response (Benson 1975); (Benson 1984), and meditation (Baime 1999), in particular a 

form termed 'mindfulness meditation' (Kabat-Zinn 1982); (Kabat-Zinn 1990). Common 

to virtually all MIR techniques are a) a state of reduced physiological activation; b) 

relaxed but directed attention / awareness; and c) non-judgmental openness to ongoing 

experience (Lichstein 1988). Whereas physical relaxation alone is the goal of most 

relaxation techniques, more meditative forms emphasize in addition cognitive elements 

of directed attention and non-judgmental awareness which is believed to contribute to an 

overall state of relaxation. 

Overall, two hypotheses of the anxiolytic effects ofMIR have predominated in 

this literature. The first explains anxiety reduction in terms of 'counterconditioning', in 

which anxiety symptoms are associated via exposure with relaxation states that are 

incompatible with and consequently inhibit the physiological activation characteristic of 

anxiety (see for example Wolpe (1958)). A second explanation, favored by advocates of 
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meditative practices, is that the cognitive, physiological, and behavioral components of 

anxiety become de-associated from one another through a form of practice involving 

quiet sitting and learning to simply observe, rather than react to, thoughts and 

physiological states that would previously triggered anxious behavioral tendencies 

(Kabat-Zinn 1982). 

Relaxation and meditation techniques have long been associated with reducing stress 

and anxiety (Lichstein 1988). Research on the anxiolytic effects of meditation has 

generally focused on one of two paradigms: the 'relaxation response' popularized by 

Benson (Benson 1975), which is based on Transcendental Meditation; and the tradition of 

'mindfulness meditation' as interpreted by Kabat-Zinn and colleagues (Kabat-Zinn 

1982); (Kabat-Zinn 1990). To date, a substantial body of research documenting the 

anxiety-reducing effects of the 'relaxation response' has accumulated in work with a 

wide variety of normal and clinical populations. Likewise, outcome studies suggesting 

that mindfulness meditation reduces stress associated with numerous medical conditions 

have been published, including research on chronic pain (Kabat-Zinn 1982; Kabat-Zinn 

1985) (Kabat-Zinn, Lipworth et al. 1987); depression / anxiety (Kabat-Zinn, Massion et 

al. 1992) (Teasdale, Segal et al. 2000); psoraisis (Kabat-Zinn, Wheeler et al. 1998), 

fibromyalgia (Kaplan, Goldenberg et al. 1993); (Weissbecker, Salmon et al. 2002); and 

cancer (Massion, Teas et al. 1995); (Kabat-Zinn, Massion et al. 1998); (Speca, Carlson et 

al. 2000) (reviewed in Salmon et al (Salmon, Santorelli et al. 1998)). 

The Mindfulness-based Stress Reduction program developed by Kabat-Zinn and 

colleagues (Kabat-Zinn 1990) makes use of three practices to foster states of relaxed, 

focused awareness: the Body Scan, yoga, and sitting meditation. The Body Scan was 
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selected for this study owing to the fact that it can be implemented without extensive 

practice -- in fact, it is the first technique taught in the program. The body scan consists 

of a systematic, guided internal 'tour' of the body from head to feet. Conducted in a calm, 

relaxed atmosphere, the body scan emphasizes bringing moment-by-moment attention to 

discrete regions ofthe body with an attitude of acceptance and perceptual clarity. The 

body scan is structured through the use of a narration that begins with initial instruction 

in relaxed breathing, making this the focus of attention. Attention is then shifted to one 

foot (followed successively by the ankle, lower leg, knee, etc.) with instructions to simply 

pay attention to any sensations that may be present, without evaluation, judgment, or 

other cognitive processes. 

The purpose of the body scan, as employed in the MBSR program is three-fold. First, 

it initiates the systematic development of moment-to-moment mindfulness by providing a 

broad field (internal sensations) for focused attention. It is the first skill taught in the 

program, and as such is relatively accessible to patients with no prior meditation 

experience. Second, the body scan is intended to promote simultaneous awareness and 

non-judgmental acceptance of one's body and corresponding physical sensations. Third, 

the technique provides practice in focusing attention, the key element of most meditation 

practices. By following the narration, practitioners learn to a) focus attention on specific 

regions of the body; b) systematically redirect attention to other regions; c) begin to 

notice how easily one's mind wanders from the intended focus of attention; and d) use 

this awareness to bring it back. 

Comuaring Anxiolytic Effects ofPA and RIM: An especially interesting finding that 

emerged from Petruzzello's meta-analysis (Petruzzello, Landers et al. 1991) concerns the 
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finding that both P A and MIR techniques were often found to have anxiolytic effects, 

even though the latter were included as comparison / control conditions, and despite the 

fact these interventions are at opposite ends of the physiological activation spectrum 

(Bahrke and Morgan 1978). However, few studies have directly compared the 

anxioloytic effects ofMIR and PA, giving equal emphasis to both. Two early studies, by 

Bahrke and Morgan (Bahrke and Morgan 1978) and Schwartz, Davidson and Goleman 

(Schwartz 1978) directly addressed this issue. 

In the first study, Bahrke and Morgan (Bahrke and Morgan 1978) evaluated the 

effects of! sub-maximal exercise, meditation (Benson's Relaxation Response (Benson 

1975)), and quiet sitting on anxiety levels assessed via the Spielberger STAI/State scale. 

Seventy-five adult males (mean age 51.9) who exercised regularly participated. They 

were ran~omly assigned (25 each) to exercise, meditation, and quiet rest (control) groups. 

ParticipaJilts in the exercise group walked for 20 minutes on a treadmill at 70% of 

maximal peart rate (HRmax) previously determined by a Balke treadmill protocol (Balke 

and Ware 1959). Dependent measures included Borg ratings of perceived exertion (RPE; 

(Borg 191]3), every five minutes, and heart rate (HR) was recorded every minute. Blood 

pressure was recorded ten minutes following the exercise session. Participants in the 

meditation group were given instructions in Benson's Relaxation Response (Benson 197 

on audio~ape, which they practiced for 20 minutes while seated in a recliner. Control 

groqp participants rested for 20 minutes and had the option of reading a non-reactive 
, ,. 

magazine!. In both groups, resting metabolic rate, skin temperature, and HR were 

continuolflsly monitored. 
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Anxiety was assessed via the Spielberger ST AI State and Trait scales at the time 

of recruitment into the study, prior to treatment randomization. State anxiety was 

subsequently assessed immediately upon conclusion of each treatment condition, and 

again ten minutes later. The principal finding was a significant reduction in self-reported 

State Anxiety in all three conditions, (including the quiet rest / control group). This effect 

occurred !in participants assessed as both high and low in State Anxiety during baseline. 

In attempting to account for the apparent anxiolytic effect of the rest / control group, the 

authors suggested that all three conditions may have simply involved a diversional "time 

out" from anxiety-provoking circumstances. This reasoning implies that exercise accrues 

no uniqu¢ physiological anxiolytic advantage in comparison to sedentary states, and that 

the effect of all three conditions on state anxiety could be accounted for in terms of a 

cognitive factor namely, the re-deployment of attention away from everyday concerns 

associated with anxiety. 

In the second study, Schwartz, Davidson and Goleman (Schwartz 1978) assessed 

the impa<tt of exercise and meditation on cognitive and somatic anxiety symptoms. 

Earlier, Davidson and Schwartz (Davidson and Schwartz 1976) proposed that the 

anxiolyti<t effects of diverse interventions such as relaxation, meditation, and exercise act 

on either cognitive or somatic symptom domains. Based on this reasoning, they 

hypothesized that anxiolytic effects are maximized when intervention and symptom 

domains are concordant. According to this view, an anxious, worry-prone individual with 

predominantly cognitive symptoms would find most relief from cognitively-oriented 

strategies. In contrast, someone troubled by physiological anxiety symptoms would 

respond most favorably to a somatically-based form of treatment. Thus, Davidson and 
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Schwartz' model provides one way of addressing the paradoxical observation that 

exercise and relaxation I meditation - at opposite ends of an activation continuum - may 

both have anxiety-reducing properties, because each operates on a different facet of 

anxiety to reduce the overall level. The significance of the cognitive I somatic distinction 

for exercise research was subsequently reiterated by Sime (Sime 1984), and interest in the 

topic led to the development of several new assessment measures described and evaluated 

in a study by Steptoe (Steptoe and Kearsley 1990). 

The study conducted by Schwartz, Davidson and Goleman (Schwartz 1978) directly 

tested Davidson and Schwartz' model. This study employed the Cognitive-Somatic 

Anxiety Questionnaire (CSAQ), the first psychometric instrument to formally assess 

these two symptom domains. The study consisted of a survey conducted on 77 

participants, 44 who enrolled in an exercise class, and 33 meditation practitioners 

(predomitnantly Transcendental Meditation). The groups differed somewhat both in mean 

age (27.36, exercise group; 20.86, meditation group) and gender (predominantly female, 

exercise group; equal, meditation group). Participants in each group completed the CSAQ 

as part of a larger study of self-regulation techniques. Meditation was considered to be 

representative ofa 'cognitive' intervention, whereas exercise was identified as 'somatic'. 

Consistent with Davidson and Schwartz' original hypothesis (Davidson and Schwartz 

1976), it was predicted that whereas meditation would be associated with higher somatic 

and lower cognitive anxiety symptoms, exercise would produce the opposite pattern. 

Data were analyzed by comparing mean cognitive and somatic anxiety ratings for both 

groups, using a mixed (between I within) design analysis of variance. As predicted, 

meditation practice was associated with lower cognitive and marginally higher somatic 
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anxiety symptoms, though the contrast was minimal. The opposite pattern was found for 

the exercising group, which however showed a markedly greater contrast. The groups did 

not differ statistically in overall CSAQ anxiety level. Among the authors' conclusions 

was that neither 'anxiety' nor 'relaxation' should be treated as global, highly 

differentiated constructs, despite their superficial dissimilarities. Rather, each is linked to 

marked individual differences in terms of how each is defined, practiced, and utilized to 

reduce distress symptoms. 

C. Summary and Hypotheses: The purpose of the present study was to assess the 

impact ofP A and RIM on affective states including, but not limited to anxiety. This study 

explored the extent to which stress-related symptoms of anxiety, a negative affective 

state, were affected by brief interventions (exercise and relaxation / meditation) 

representing two differing levels of physiological activation. Rather than relying 

exclusively on a unidimensional anxiety rating scale (the Spielberger STAl), the study 

also included the Positive and Negative Affect Scale (PANAS) to assess a broader range 

of affect states (Tellegen 1985). This study employed a between-subjects design in which 

participants were randomly assigned to either P A or RIM interventions, with time (pre- to 

post-intervention) as a within-subjects factor. The following hypotheses were evaluated: 

Hypothesis I: A) It was predicted that both exercise and relaxation / meditation 

interventions would have a measurable and significant effect of decreasing in negative 

affective states, as assessed via the Spielberger State/Trait Anxiety Inventory (brief form) 

and PANAS Negative Affect scale. B) It was predicted that both interventions would 

have the effect of increasing feelings of well-being as well, as assessed via the PANAS 

Positive Affect scale. 
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Hypothesis II: It was predicted that the anxiolytic effects of exercise and meditation 

would be greatest for individuals with concordant anxiety expression modalities, such 

that a) participants who experience anxiety predominantly via cognitive anxiety symptom 

will experience greatest anxiety reduction from relaxation / meditation, whereas b) 

participants who experience more somatic than cognitive anxiety symptoms will show 

greatest reduction in negative affect following exercise. 
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II. METHODS 

A. Participants 

Forty-six female college students age eighteen or older were recruited for this 

study from a large Introductory Psychology lecture class. All received academic credit, 

having been given the option of participating in either research or abstracting research 

articles as extra-credit assignments. Participants were required to have exercise risk 

assessment scores within a 'Low' range, based on the Pre-Exercise Questionnaire, as well 

as Tension / Anxiety and Depression scales from the Profile of Mood States (McNair, 

Lorr et al. 1992) within 3 standard deviations of the mean. Both questionnaires are 

described below in the 'Measures' section. 

These students represented a cross-section of female college undergraduates. 

Mean age was 19.89 (s.d. = 4.17), and the majority were freshmen (mean years of school 

completed = 12.84, s.d. = .91). Just slightly more than half (56%) reported exercising at 

least once per week at an intensity sufficient to significantly elevate HR. Average Body 

Mass Index (BM!) for this group was 23.23 (s.d.= 5.35), within a range considered 

healthy (Howley and Franks 1997). Thirty-five of the participants were Caucasian, and 

11 were African-American. 

B. Measures 

(Note: The present study is part of a larger research project which included 

several psychometric and psychophysiological measures not utilized here.) 
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Prior to completing any assessment forms all participants were required to read 

and signed both the Informed Consent and Research Authorization forms, the latter 

mandated by the Health Insurance Privacy and Portability Act in research requiring 

disclosure of personal health information (See Appendix). Once these forms had been 

signed, the following two screening measures were administered. 

1. Profile of Mood States (POMS): The Profile of Mood States assesses 

relatively enduring emotional states (i.e. moods) and has been widely used in studies of 

physical activity (Berger and Motl 2000) and clinical psychological research following its 

initial development and subsequent updates by McNair et al (McNair, Lorr et al. 1992). 

Of the six available scales on this inventory - AnxietylTension, Depression, Anger, 

Vigor, Fatigue, and Confusion - the Anxiety/Tension and Depression scales were 

immediately scored as a way of screening for excessively high (3 standard deviation units 

or greater) level of anxiety or depression. Subsequently, the remaining scales were scored 

for analyses unrelated to this study. 

2. Pre-Exercise Questionnaire (PEQ): This assessment instrument, adopted for 

use in health and fitness facilities and based on American Heart Association risk 

guidelines, is used to assess suitability for initiating an exercise program. It screens for 

heart disease risk factors, musculo-skeletal / orthopedic problems, pregnancy, and 

common medical conditions. Heart disease risk level is stratified via a score derived from 

ten basic items that results in a classification of low, moderate, and high levels. In order 

to proceed with data collection, participants were required to have scores within the 'low' 

range. Participants whose scores on both the POMS and PEQ were within acceptable 
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ranges then proceeded to the next phase of data collection, employing the following 

measures, listed in alphabetical order. 

1. Borg Scale: Rating of Perceived Exertion (RPE, 6-20 scale): This 

standardized self-rating scale to assess physical exertion for participants in the PA 

condition (Noble and Robertson 1996). It was developed and adapted for use in a variety 

of exercise and clinical settings by Borg (Borg 1998) in an effort to develop cognitive 

correlates of physiological activation. In this study, the 6-20 gradation RPE scale was 

used to provide participants with a context for establishing an appropriate walking pace. 

2. Cognitive-Somatic Anxiety Questionnaire (CSAQ, Appendix A): The 

CSAQ was originally developed by Schwartz et al (Schwartz 1978) in the context of a 

study comparing the effects on relaxation states of meditation versus exercise described 

earlier. The CSAQ was developed in response to criticism of unidimensional assessment 

measures which do not differentiate somatic / physiological and cognitive anxiety 

symptoms. The inventory is comprised of 14 items appearing in randomized order and 

rated on a 5 point scale from 'not al all' to 'very much so'. Schwartz et al reported a 

correlation of.42 between the two components. 

Results of subsequent validation studies provide mixed, but generally positive 

support for its use in research applications. An early study by Delmonte and Ryan 

(Delmonte and Ryan 1983) essentially confirmed the two-factor structure in 100 subjects 

recruited for a hospital-based study of meditative relaxation. Subsequently, Tamaren and 

Carney (Tamaren, Carneyet al. 1985) conducted a valdiation study of the CSAQ in 22 

university students enrolled in a self-management stress reduction course. They reported 

a low (.28) correlation between Cognitive and Somatic scales in keeping with the two 
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factor concept; moderate correlation between the entire scale and an established anxiety 

measure; a positive correlations between somatic anxiety and skin conductance level; and 

finally a positive correlation between the cognitive scale and a measure of irrational 

beliefs. These findings are consistent with Schwartz et al's hypothesized two-component 

model of anxiety. 

Heimberg, Gansler, et al (Heimberg, Gansler et al. 1987) evaluated the 

convergent and discriminant validity of the CSAQ in a clinical sample of 50 males and 

females seeking treatment for social phobia. They reported that, although the CSAQ­

Cognitive and CASQ-Somatic scales were fairly highly correlated (.58), the CSAQ­

Somatic scale was most closely associated with a physiological measure (heart rate) 

whereas the CSAQ-Cognitive scale was related to worry and thought-listing measures. 

DeGood and Tait (DeGood and Tait 1987) factor analyzed CSAQ data from 109 

college students and identified a single somatic and multiple cognitive factors. 

Concerning construct validity, they reported significant correlations with several related 

anxiety measures, with somewhat more robust findings for males. A correlation of .62 

was reported between cognitive and somatic scales in this study. 

A clinical study offering less compelling support for the two-factor structure was 

conducted by Freedland and Carney (Freedland and Carney 1988). Subjects were 120 

male and female adult psychiatric inpatients with at least one clinically significant 

anxiety symptoms at the time of admission. Analysis of this data yielded four, rather than 

two factors which accounted for a significant proportion (60%) of the variance. A strong 

somatic factor was accompanied by three additional factors derived from CSAQ­

Cognitive scale items. The authors concluded that, although the CSAQ-Somatic scale 
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appears relatively homogeneous, the CSAQ-Cognitive is less so. A subsequent factor 

analytic study by Steptoe and Kearsley (Steptoe and Kearsley 1990) using adult exercise 

and meditation practitioners confirmed the two-factor structure originally proposed by 

Schwartz et al. This study compared the CSAQ with two other, but less widely known 

two-factor measures of anxiety, the Lehrer-Woolfolk Anxiety symptom Questionnaire 

(LWASQ) (Lehrer and Woolfolk 1982) and the Worry-Emotionality Scale developed by 

Morris et al (Morris 1981). 

3. Heart rate: Heart rate (HR) was monitored continuously prior to, during, and 

following both interventions on a minute-by-minute basis using a Polar HR monitor 

consisting of a transmitter unit embedded in a strap worn around the chest and a wrist 

receiver unit with a range of approximately 1 meter. 

4. Positive and Negative Affect Scale (PANAS, Appendix A): The PANAS 

used to measure affective responses with both positive and negative valences (Watson, 

Clark et al. 1988). It is based on an earlier two-factor model of affect developed by 

Russell (Russell 1980), but differs somewhat in terms of how the factors are defined. 

Rather than referring to the two dimensions in terms of valence (pleasant vs unpleasant 

states) and arousal (low to high), Watson et al refer to one dimension as 'Positive Affect' 

and the second as 'Negative Affect'. 'Positive Affect' reflects a bipolar scale reflecting a 

range of affective states from highly positive and energetic at one end to sadness and 

lethargy at the other. 'Negative Affect' also describes a bipolar dimension, one that is 

anchored by negative feelings (anger, fear, nervousness) at one end and calmness / 

serenity at the other. The PANAS consists of20 terms describing emotional states, each 

rated on a five-point scale ranging from 'Very slightly or not at all' to 'Extremely'. The 
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context for ratings on PANAS items can be anywhere from the present moment ('you feel 

this way right now') to a global assessment ('you generally feel this way'). In the present 

study, PANAS ratings reflected present-moment feelings in order to determine whether 

or not pre- to post-intervention changes occur in affective states. 

5. Spielberger State/Trait Anxiety Scale State form (STAI, Appendix A): For 

years, the ST AI (Spielberger, Gorsuch et a1. 1970), (Spielberger 1983) was perhaps the 

most widely used anxiety scale in both exercise and clinical research (Smith, Smoll et a1. 

1998); (Endler and Kocovski 2001), and its popularity has continued despite the fact that 

it is based on a unidimensional model of anxiety that has been superceded by 

multidimensional constructs. Both State and Trait forms of the STAI were administered, 

the latter at baseline only to assess participants enduring predisposition to anxiety. An 

abbreviated (8 item) version of the STAI-State anxiety scale (Rejeski, Hardy et a1. 1991) 

was derived from the complete State Scale and used for ratings immediately following 

either intervention (See Appendix A, p. 67). The complete State scale was used to 

provide a more thorough assessment of overall changes in affect from baseline to the time 

period ten minutes post-intervention, in accordance with Ekkekakis (Ekkekakis, Hall et 

a1. 1999) recommendation that final assessment of 'state' anxiety should either be 

delayed until acute exercise-induced arousal has diminished. 

C. Procedure 

1. Recruitment and Screening: Participants were recruited via a posted sign-up sheet in 

the Department of Psychological and Brain Sciences. They were called the night before 

their scheduled lab session and instructed to wear comfortable clothing and shoes suitable 

for walking. They were not informed at this time which of the two interventions they 

would be assigned to; this determination was instead made at the conclusion of baseline 
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data collection during the lab session. Upon reporting to the laboratory, all participants 

read and signed the Informed Consent form (Appendix B), as well as the Research 

Authorization form. They then received an initial screening assessment using the Pre­

Exercise Questionnaire (PEQ) and Profile of Mood States. The former was used to assess 

physical risk factors, the latter, employing the Tension and Depression scales was used 

to identify individuals with excessively high (three standard deviation or greater) levels 

of anxiety or depression. Referral information to both the Student Counseling Center and 

Psychological Services Center on the University of Louisville campus was potentially 

available to these individuals. 

Following signing the Informed Consent and Research Authorization documents, 

each participant had a series of basic measures taken, including height and weight, by a 

female research assistant. The Polar heart rate monitor was also put in place at this time. 

Following this, each participant completed a set of baseline assessment measures 

including the PANAS, CSAQ, and Spielberger ST AIlS. Following completion of 

baseline data collection, all participants sat quietly in a recliner for a ten minute period 

while heart rate (and other physiological measues not reported here) were monitored. 

Depending on whether the participant was randomized to the MIR or P A intervention, 

one of two procedures was followed next. Those in the exercise condition stepped onto 

the treadmill where they were given instructions for starting, stopping, walking, and 

controlling the speed. Those in the MIR condition remained seated in the recliner. In 

either case, a timed, twenty-two minute session was then initiated during which HR was 

recorded each minute, along with other psychophysiological measures. 
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At the conclusion of the exercise intervention. BP was recorded. and the brief 

StAlIState Scale was administered. Participants in the relaxation condition also 

completed the briefSTAlIState Scale at the conclusion of this intervention. This was 

followed by a 10-minute session during which participants sat quietly while post­

intervention HR and other psychophysiological measures were monitored, at the 

conclusion of which final PANAS, and STAllS questionnaires were re-administered. The 

total duration of this post-intervention period was 10 minutes, after which participants 

received a final debriefing prior to leaving the laboratory. On average, the experimental 

session encompassing both baseline and intervention data collection required between 80 

and 90 minutes. 
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III. RESULTS 

This chapter is divided into two major sections: First, analyses of baseline measures 

to evaluate initial levels of key variables and assess the impact of randomization are 

reported. Second, analyses pertaining to each hypothesis are presented, beginning with a 

comparison of the impact of P A and RIM on self-reported affect ratings. This is followed 

by a correlational analysis of CSAQ data to determine the extent to which cognitive or 

somatic anxiety symptoms interact with intervention mode (P A vs RIM) affect ill 

affecting changes in affect ratings. 

Pre-Intervention measures: Means and standard deviations for key variables 

(CSAQ, PANAS, Spielberger) are summarized in Table 1. All values are within 'normal' 

ranges, including Spielberger State and Trait Anxiety scores, compared to appropriate 

reference groups. To provide an overview concerning how these variables may be related, 

Table 2 summarizes the intercorrelations (Pearson r) among these measures. Of particular 

note is the lack of association between PANAS Positive and Negative Affect Scales (r = 

-.046), suggesting the relative independence ofthese two factors. 

Participants were randomly assigned to either the Exercise or Relaxation 

intervention. To minimize specific anticipatory effects, they were informed as to the 

intervention at the conclusion of the initiallO-minute baseline period, after they had 

completed filling out pre-intervention questionnaires. The effect ofthis randomization 
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Table 1 

Baseline Affect Rating Scores 

N Minimum Maximum Mean S.D. 

PANAS Positive 46 18 48/50 30,41 6.18 

PANAS Negative 46 10 12/50 12.37 2.24 

STAI'State 46 20 45/80 32.24 7.17 

STAll State (brief) 46 08 16/32 11.61 2.40 

STAll Trait 45 22 59/80 35.49 7.64 

CSAQ Cognitive 46 7 35/35 15.17 5.60 

CSAQ Somatic 46 10 28/35 16.48 4.84 

CSAQtotal 46 18 60/70 31.65 8.54 
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Table 2 

Baseline IntercorreJations Among Principle Affect Measures 

PANAS/P PANAS/N CSAQ/C CSAQ/S CSAQ/T 

PANAS/P 1.00 -.046 .188 .249 .264 

PANAS/N 1.00 .200 .127 .203 

CSAQ/C 1.00 .336· .846·· 

CSAQ/S 1.00 .787·· 

CSAQ/T 1.00 

STAllS 

STAllS br 

STAIITr 

•• Correlation is significant at the 0.01 level (2-tailed) 
• Correlation is significant at the 0.05 level (2-tailed) 

IN == 45; all other cells N = 46 
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STAllS STAllSbr STAl/W 

-.463** -.326* -.389** 

.577** .688** .450*· 

.167 .216 -.375* 

.108 .147 -.016 

.171 .224 .237 

1.00 .865·* .653·· 

1.00 .537·· 
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procedure is addressed in Table 3, which summarizes results ofa series of independent­

sample t-tests for the major affect outcome variables: total CSAQ cognitive symptoms; 

total CSAQ somatic symptoms; PANAS Positive and Negative affect; Spielberger State, 

brief State, and Trait scales; and HR. No significant differences were found between the 

two interventions for any of these dependent variables, suggesting that the groups were 

functionally equivalent at baseline. 

Hypotnesis 1. Botn exercise ana reUixation were preaictea to reswt in a significant 

increase in positive affect (P ANAS/Positive scale), and decreased negative affect 

(PANASlNegative and STAIlState (brief) scales). Thus, the analyses in this section 

focus on the effects of the two interventions (Exercise and Relaxation I Meditation) on 

three measures of affect: PANAS positive and negative scales, and the Spielberger 

STAIIS (briefform). Table 4 summarizes changes in mean scores for the 

P ANAS/Positive, P ANASlNegative and Spielberger ST AIlS (brief) across intervention 

conditions. As. can be seen in this table, decreases were noted in all three affect measures 

- P ANAS/Positive, P ANASlNegative, and Spielberger ST AIlS (brief). 

In order to assess the significance of these changes, two separate 2 x 3 doubly­

multivariate analyses of variance (Tabachnick and Fide1l2001) were carried out using the 

following variables: P ANAS/Positive affect, P ANASlNegative affect, Spielberger 

STAIIS (brief) x two time intervals. This was a completely within-subjects design, with 

three affect scores measured at two times (pre- and post-intervention). For the exercise 

intervention (n = 26), the overall multivariate F statistic (6.67) was significant (p < .001). 

Given the significance of this result, subsequent univariate F tests were conducted which 

revealed significant changes in PANAS/Positive (F = 4.66, p = .041), P~ASlNegative 
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Table 3 

Effects of Randomization: Baseline Group Means by Intervention. Independent Samples 
T-Tems . 

N Mean S.D. T elf Sig. (2-tail) Mean Diff 
CSAQlC Exercise 20 14.50 4.82 .931 44 p= .357, ns 1.55 

Relaxation 26 16.05 6.48 
CSAQlS Exercise 20 16.38 4.81 .148 44 p= .883, ns .215 

Relaxation 26 16.60 5.00 
PANAS/P Exercise 20 29.55 6.39 -.828 44 P = .412, ns -1.53 

Relaxation 26 31.08 5.95 
PANAS/N Exercise 20 12.35 1.87 .080 44 p= .927, ns .05 

Relaxation 26 12.40 2.70 
STAllS Exercise 20 31.19 7.45 1.132 44 p= .264, ns 2.41 

Relaxation 26 33.60 6.73 
STAl/Sbr Exercise 20 11.12 2.37 1.619 44 p= .113, ns 1.13 

Relaxation 26 12.25 2.34 
STAIIT Exercise 20 35.19 7.72 .301 43 p= .765, ns .70 

Relaxation 26 35.89 7.73 
HR Exercise 20 68.66 8.75 -.756 44 p= .453, ns -2.22 

Relaxation 26 70.88 10.68 

30 



Table 4 

~. ~' 

Mean Differences. Pre- to Post-Intervention for PANAS atid Spielberger Scales 

Exercise Exercise Exercise Relaxation Relaxation Rel8)!:ation 
Mean S.D. N Mean S.D. N 

PANASIP pre 31.08 6.~ 26 29.55 5.95 20 

PANAS/P post 28.08 5.91 26 23.75 ' " 7.09 20 ; 

PANAS/N pre 12.35 1.87 26 12.40 2.70 20 

PANASIN post 10.85 1.01 26 11.00 1.97 20 

STAl/Sbr pre 11.16 2.37 26 12.25 2.34 20 

STAl/Sbr post 9.42 1.70 26 9.20 2.34 20 
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(F = 17.30, p < .001) and Spielberger STAIlbrief(F = 8.40, p = .008). The overall 

pattern thus reflected a significant decrease in positive affect (P ANASlPositive), as well 

as predicted, and significant decreases in ST AllState (brief) symptoms and negative 

affect (P ANASlNegative). 

With respect to the Relaxation intervention (n = 20), similar, thought not identical 

results were obtained. An overall significant multivariate F = 17.00 (p < .00 1) was 

obtained, followed by univariate tests to evaluate pre- to post-intervention change. 

Significant changes were found for PANASlPositive affect (F = 18.82, p < .001) and 

STAllS (brief) symptoms (F = 27.85, p < .001), but not for PANASlNegative affect (F = 

3.86, p = .064), though there is clearly a trend in the predicted direction. 

The next analysis compared the effects of each intervention, using pre- to post­

change scores for the same three variables. A multivariate analysis of variance 

(MANOV A) was run to assess possible differences between Exercise and Relaxation 

interventions for PANASlPositive, PANASlNegative, and Spielberger STAllS (brief) 

change scores. The overall multivariate F value of 1.98 was non-significant (p = .132), 

.indicating no significant difference in the overall magnitude of the two interventions' 

effect on these variables. Thus, it appears that exercise and relaxation attained 

comparable effects in terms of altering affect scores. 

Finally, the pattern of negative affect change, as assessed by the Spielberger 

ST AIIState (brief) inventory, was explored using a repeated measures MANOV A with 

intervention as the between-subjects variable. There were three measurement points: at 

baseline, immediately following either intervention, and again after a 10-minute post­

intervention measurement period. Results of this analysis revealed an overall significant 
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multivariate F statistic for time (13.84, p < .001), as well asa significant interaction (F = 

4.65, P = .015). A graphic representation of the main effect and interaction is presented in 

Figure 1. Inspection of this figure suggests that STAIlState fbriet) scores declined 

markedly from baseline to immediate post-intervention following the Relaxation 

intervention, but more gradually following Exercise (which also started from a somewhat 

lower baseline level). 

To corroborate the differential effect of each intervention on ovemll activation 

level, mean HR values were calculated for the following series of eight five-minute 

intervals: Baseline (two intervals), Intervention (four intervals), and post-intervention 

(two five-minute intervals). As expected, mean HR was significantly higher compared to 

baseline during the P A intervention. Heart rate remained consistently low throughout 

each interval in the RIM condition (Figure 2). A repeated-measures muhivariate analysis 
. 

of variance revealed a significant main effect for time, consisting of eight 5-minute 

measurement periods (F = 28.66, df= 7, p < .001), as well as a significant interaction by 

treatment (F = 38.94, df= 7, p < .0Ot). These two effects are largely accounted for by the 

marked increase in HR during P A. 

Hypothesis II: Exercise was predicted to have a greater impact, in terms of 

reducing negative affect as measured by pre- to post-intervention changes in STAI/State 

scale scores (using the complete, rather than brief form) for participants who experience 

anxiety via predominantly somatic symptoms, whereas relaxation/meditation was 

predicted to have a greater effect on negative affect for those who experience 

predominantly cognitive symptoms. This hypothesis was evaluated by computing a 

variable reflecting the difference between Cognitive and Somatic symptoms, termed 
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'csaqdif. A negative value would signify more somatic than cognitive symptoms, 

whereas a positive value would indicate that cognitive symptoms predominate. Overall, 

values of this variable ranged from -18 to +11. Next, the mean and standard deviation of 

the distribution of 'csaqdif was calculated for each intervention (exercise and relaxation) 

and the scores standardized (i.e. transformed into a distribution with mean = 0 and s.d. = 

1). These standardized scores were then correlated with a variable (staisdif) reflecting the 

difference between pre- and post-intervention ST AllState (full) inventories, a measure of 

change in negative affect. Support for this hypothesis would be reflected in the following 

correlation patterns: For relaxation, a positive relationship between csaqdif and staisdif, 

such that the greatest pre- to post-intervention change in negative symptom reduction 

(staisdif) would be associated with a positive csaqdifscore (indicating a preponderance of 

cognitive anxiety symptoms). For exercise, these two variables would be predicted to 

have a negative correlation, such that greater improvement in negative affect (staisdif) 

would be associated with lower csaqdif scores, a sign of predominantly somatic 

symptoms. Partial support for this hypothesis was found in terms of a highly significant, 

positive correlation (r = .594, n = 16, p = .015) between standardized csaqdifand staisdif 

scores for the RIM intervention. However, the predicted negative correlation between 

these two variables did not emerge for P A; the correlation was non-significant and 

slightly positive ( r = .273, n = 22, P ;: .220) Sc~thJr plots for these two correlations are 

presented in Figures 3 (RIM) and 4 (PIA). 
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IV. DISCUSSION 

Results of this study are discussed in two sections, reflecting the two study 

hypotheses. Overall, there is strong evidence that brief: single bouts of both PA and RIM 

are capable of inducing changes in affect state, and at least in this instance appear to do 

so to approximately comparable degrees. There is also partial support for the prediction 

of differential effects ofPA and RIM on negative affect reduction as a function of anxiety 

symptoms that are predominantly cognitive or somatic in nature. 

Overall Effects of Exercise & Relaxation on Affect: For all key outcome 

measures, including the PANAS Positive and Negative Affect Scales, Spielberger 

ST AllState (brief and full version), and heart rate, mean values assessed during baseline 

data collection were within average or normal ranges, suggesting that any subsequent 

changes probably do not reflect the effect of simple regression toward the mean. It was 

predicted that both the P A and RIM interventions would have significant effects on self­

reported affect ratings. This prediction was largely confirmed, although the direction of 

effect for one variable -- Positive Affect -- was opposite to that predicted. Participants in 

the P A condition reported significantly lower levels of negative affect, measured by both 

the Spielberger STAIlState Scale (brief version) and the PANAS Negative Affect Scale. 

However, positive affect, as measured by the PANAS Positive Affect scale, also declined 

significantly. The RIM intervention appeared to have comparable, though not identical 
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effects on self-rated affect, as reflected in significantly lower ST AllState Scale (brief 

version) scores and significantly reduced Positive Affect Scale scores. Scores on the 

PANAS Negative Affect Scale also declined, but to only a marginal (p = .06) degree. 

The significant reduction in negative affect found here is consistent with studies 

reviewed in the introduction attesting to the tension-reducing characteristics of both PA 

and RIM, as summarized in Petrozzello's meta-analysis (petruzzello, Landers et al. 1991). 

Both appear to reduce psychological and physiological (Le. sympathetically-driven) 

activation, though undoubtedly via different mechanisms. The significance of the present 

findings lies in the fact that this is one of relatively few studies to directly compare the 

effects ofPA and RIM using a sample of individuals -- college students -- who are not 

either especially physically active or "true believers" I practitioners of meditation or 

relaxation techniques. The exercise intervention -- self-paced treadmill walking -- was 

selected as being highly accessible to individuals of wide-ranging fitness levels. Use of a 

self-selected walking pace accentuated this factor, in a manner consistent with results of a 

recent study by Szabo (Szabo, Mesko et al. 1998). Perhaps the most interesting aspect of 

this finding is that both interventions appeared capable of reducing negative affective 

states in the short term, without ongoing, regular practice. The concept of ' time out' from 

other, potentially stressful circumstances -- previously suggested as one way in which PA 

in particular may reduce tension and promote psychological restoration (plante 1999); 

(Breus and O'Connor 1998) -- may be relevant here. Not only do both interventions offer 

a respite from ongoing activities, but they also result in altered states of physiological 

activation (Le. ~- or bmQarousal which may accentuate the sense of being 

'disconnected' from habitual behavior patterns by virtue of a contrast effect. In effect, this 
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reflects the importance of being attuned to phasic activity, synchronized with natural 

physiological rhythms as a way of balancing productive engagement with restorative rest 

or activity, as formally conceptualized by Stoyva (Stoyva and Carlson 1993) and more 

recently popularized by Loehr and Schwartz (Loehr and Schwartz 2003). 

The unexpected finding of lower scores on the PANAS Positive Affect Scale in 

both conditions is important to consider, and may be related to several factors. Consider 

first the concept of 'positive affect' as described by Watson, Clark and Tellegen (Watson, 

Clark et al. 1988), which" ... reflects the extent to which a person feels enthusiastic, 

active, and alert." (p.l 063). Although pre- and post-intervention scores on this scale 

differed significantly, in both instances they were in a mid-to high range, well above the 

bottom ofthe scale, characterized as reflecting "sadness and lethargy". Baseline Positive 

Affect Scale scores averaged 30.31, (PA = 31.08, RIM = 29.55), comparable to the value 

of29.7 (,present moment' ratings) reported for college students by Watson, Clark and 

Tellegen. In the PA condition, Positive Affect scores declined only to 28.1, whereas those 

in the RIM condition declined to 23.8, which is somewhat lower than reference values. 

Perhaps the most reasonable explanation for these results is that the concept of 

'positive affect', as defined by Watson, Clark and Tellegen, emphasizes arousal or 

activation, implied by such terms as 'enthusiastic', 'active', and 'alert'. The effects of both 

P A and RIM, measured immediately after a period of quiet rest fo»pwin~ either 

int~rventioQ are very likely to have attenuated aQy suclJ. state of activatiop., resulting W a 

lower, but still positive, overall level. There may be a tendency in the orientation of these 

authors to attribute positive affective qualities to states of activation that imply high 

levels of energy and alertness. However, it is important not to overlook the fact that, at 
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least from a subjective standpoint, 'pleasant' affective states could just as readily involve 

lower levels of activation without connoting a state of depression or sadness. Consider, 

for example, a meditative state involving highly focused, yet relaxed attention as 

described in the context of mindfulness (Kabat-Zinn 1982). The explanation favored here 

for the finding that scores on both the PANAS Positive and Negative Affect Scales 

declined (along with the brief Spielberger STAllS Scale) is that, in the aftermath of both 

interventions, participants experienced a perceived state of reduced tension and lower 

activation. 

Whether or not such results would apply in the 'real world' is another matter, 

however. The laboratory setting provided a context that probably reinforced a sense of 

relaxation and low physiological activation. The initial curiosity and even slight 

apprehension expressed by some participants at the outset ofthe experiment may have 

gradually given way to a sense of comfort and maybe even, in some instances, boredom. 

Requesting that eighteen-year-old undergraduates listen to a relaxation tape or walk on a 

treadmill for twenty minutes may be discrepant with what one might otherwise do at this 

age to relieve stress outside the context ofa research study. To consider one specific 

issue, walking on a treadmill in a laboratory versus walking outdoors in a environment 

offering greater sensory stimulation might well be expected to have a differential impact 

on how one feels. Indeed, research by Ekkakakis cited earlier corroborated the hypothesis 

that taking even short walks can have positive effects on affective states. Results of the 

present study could be interpreted as indicating that either increases or decreases in 

physiological state induced via controlled laboratory interventions may be associated 

with reduced feelings of tension and negative affect, but that in order to promote more 
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positive, energetic responses, at least as measured by the PANAS, more stimulating 

interventions should be considered if the goal is to actually increase activation and energy 

level. 

Differential Effects ofP A vs RIM: The second hypothesis predicted that P A and 

RIM would have differential effects in terms of reducing negative affect depending on the 

domain in which participants experience anxiety symptoms. To evaluate this hypothesis, 

the Cognitive Somatic Anxiety Questionnaire (CSAQ) was administered at baseline, and 

scored to determine whether anxiety symptoms were predominantly cognitive or somatic 

in nature by subtracting the 'Somatic Symptoms' total score from the 'Cognitive 

Symptoms' total. Thus, a negative value of this variable indicated that somatic symptoms 

were in the majority, whereas a positive value signified that cognitive symptoms were 

more numerous. A score of zero meant that somatic and cognitive symptoms were 

equivalent in number. For each intervention (PA and RIM, this difference score was 

standardized (i.e. mapped into a distribution with mean = 0 and standard deviation = 1), 

and the resulting scale was correlated with a variable reflecting changes in STAl-State 

Anxiety scores. This latter variable was computed by subtracting STAl-State post scores 

from those obtained at baseline. In this case, a negative value indicated that post­

intervention ST Al scores were greater than those obtained at baseline; a positive value 

that post-intervention scores were lower, and a score of zero that post-intervention scores 

were unchanged. 

Pearson product-moment correlations were computed between these two variables 

for each intervention, as described in the Results section. Concerning the relaxation 

condition, based on Schwartz, Davidson, and Goleman's original hypothesis (Schwartz 
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1978), it was predicted that this cognitively-oriented intervention would be associated 

with greater pre- to post-intervention anxiety or negative affect than would PA, which is 

more somatically-oriented. The highly significant, positive correlation that was obtained 

was consistent with this hypothesis. This correlation indicated that as the CSAQ variable 

became increasingly positive (indicating an increasing preponderance of cognitive 

anxiety symptoms), the difference between pre- and post-intervention STAI-State scores 

also increased. In other words, it appears that participants who report more cognitive than 

somatic anxiety symptoms experienced a greater reduction in anxiety symptoms in 

response to RIM with its strong cognitive orientation. 

With respect to P A, it was predicted that a CSAQ pattern in which somatic 

symptoms predominated (i.e. low, negative scores), would be associated with the greatest 

pre- to post-intervention change in STAI-State scores. In effect, the prediction would be 

for a negative correlation between the two variables, just the opposite ofthat predicted 

and obtained for RIM. Results ofthis analysis were non-significant, with the correlation 

coefficient being slightly positive. In failing to reject the null hypothesis of no effect, this 

analysis does not appear to offer any significant interpretive clues. Given the positive 

correlation coefficient associated with both analyses, it may be that the effects of both 

interventions are more pronounced when cognitive symptoms predominate. 

Overall, the analysis and interpretation of this hypothesis is compromised by 

methodological issues. First, the CSAQ asks participants to rate anxiety symptoms at 

times when they are anxious, rather than at the present time. This necessitates a self-

rating based on how one feels at other times, given that very few participants indicated 

highly elevated anxiety levels in any of the 'present moment' questionnaires. Second, the 
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CSAQ and Spielberger STAI-State scales do not share any common conceptual basis in 

terms of a model of anxiety. They are distinct inventories that were developed and 

applied in different research situations, and as a result may not be especially well suited 

to an analysis of change scores in anxiety level as a function of anxiety symptom domain. 

Nevertheless, partial support for the hypothesis ofa differential effect of treatment by 

symptom domain suggests that this may be a fruitful area for further research. 

Results of this study appear consistent with evidence that relatively brief, 'self­

management' strategies consisting of either P A or RIM can have measurable effects on 

affective states. The effects of the two interventions are clearly evident in an inspection 

of Figure 1 (p.34), which plots ratings on the brief Spielberger STAI-State scale over 

baseline, immediate-post intervention, and:final rating periods. Despite attaining very 

different levels of physiological activation, participants in both interventions ended up at 

very nearly identical points by the end. Statistical analysis of this trend revealed both a 

significant interaction of time by intervention condition, such that STAI ratings from 

baseline to immediate post-intervention decreased more rapidly following RIM than PA. 

This finding reflects two factors: First, baseline ST AI scores were slightly higher in the 

RIM condition; and second, STAI-State scores immediately following RIM were lower 

than those following P A. Such findings are consistent with research by Ekkakakis and 

others (Ekkekakis, Hall et al. 2000) suggesting that ST AI measures taken immediately 

post-exercise are confounded with residual exercise-related physiological activation. The 

fact that ST AI/State scores continued to decline slightly during the final ten-minute 

period following P A supports this observation. 
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That the two interventions succeeded in their aim of inducing differential states of 

physiological activation is evident in Figure 2 (p.35), which plots heart rate over time for 

each intervention. Mean scores for each of eight five-minute intervals: Baseline 1 and 2; 

Intervention 1, 2, 3, and 4; and post-intervention 1 and 2. Heart values were comparable 

for both interventions during the entire baseline period, averaging approximately 70 beats 

per minute. During the intervention phase, HR values increased significantly in the P A 

condition and either remained constant or declined slightly (thought not to a statistically 

significant degree) in the RIM condition. During the final, post-intervention phase, HR 

values remained relatively constant following RIM and had returned to very near baseline 

levels following P A. 

This study evaluated affective responses to P A and RIM using treadmill walking 

and a standardized relaxation/meditation technique. It was based on earlier research 

investigating the anxiolytic effects of both PA and RIM on anxiety, which is of obvious 

clinical significance. However, it also examined the degree to which these intervention 

might have a more positive effect on affect states, or affect enhancement. Results 

suggested that, at least in terms of the measure selected for this purpose -- the PANAS -­

that a state of reduced activation may actually have contributed to an apparent decline in 

positive affect. Subsequent research will undoubtedly employ other scales that are not so 

dependent on the construct of activation as a component of positive affect. 

Overall, results of this study are consistent with previous research demonstrating 

that P A has a significant impact on negative affect states, and that even relatively brief, 

acute exercise sessions - 20 minutes of cycle ergometry, for example (Raglin and Wilson 

1996) - can have a measurable and significant impact. Much of the early research in this 
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area was conducted with highly conditioned athletes exercising at high intensity levels 

(Bahrke and Morgan 1978); (Raglin and Morgan 1985); (Petruzzello, Landers et al. 

1991), and the assumption seemed to be that one needed to cross a threshold of exercise 

intensity and duration in order to derive any such psychological benefit. 

However, more recently, studies have shown that PA has demonstrable 

psychological benefits for more broadly representative samples of the general population, 

as exemplified by the research of Ekkakakis and colleagues (see, for example (Ekkekakis, 

Hall et al. 1999; Ekkekakis and Petruzzello 1999; Ekkekakis and Petruzzello 2000; 

Ekkekakis and Petruzzello 2001; Ekkekakis and Petruzzello 2002)). This research is 

significant for several reasons. First, it questions the historical reliance on a single 

measure of negative affect - the Spielberger STAI/State Anxiety Scale - in countless 

studies addressing the psychological benefits ofPA and advocates a broader view that 

includes positive effects as well. Second, it calls for a tighter integration between 

empirical studies and conceptual models that could account for the beneficial 

psychological effects of P A. Finally, and perhaps of greatest interest, is evidence from 

this line of research that relatively brief, low-intensity bouts ofPA have measurable 

psychological effects having little correlation with physiological intensity and 

conditioning. 

Consistent with such evidence, Plante argued convincingly that the overall 

benefits ofPA for many (ifnot most) individuals probably reflect psychologically-based 

perceptions offeeling states and cognitive appraisals having relatively little bearing on 

physiological activation levels (Plante 1999). A very recent study by Szabo nicely 

supports this viewpoint. This study investigated the affective responses of male and 
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female college students to 20 minutes of running or jogging at a self-selected pace (Szabo 

2003). Overall results revealed a significant reduction in the Total Mood Disturbance 

(TMD) score ofthe Profile of Mood States (POMS). Significantly, there was no 

significant correlation between the magnitude of change on the POMS TMD score and 

exercise intensity, as assessed by percent of maximal heart rate reserve. 

Similarly, the present study found evidence of a significant reduction in negative 

affect states (PANAS Negative Affect Scale, Spielberber STAl/State Scale) comparable 

to those associated with a clinical RIM technique (the Body Scan) when college students 

walked on a treadmill at a self-selected pace for 22 minutes. The maximum speed 

recorded was 3.6 miles per hour, the minimum 1.8, with a mean of2.76. On average, they 

covered a distance of .88 miles. For the PA group overall, the mean percentage of Heart 

Rate Reserve (HRR) represented by the average maximum HR attained was calculated, 

based on a mean sample age of20.27, mean HRmax = 109.11 (mean HR for the third, 

most intense phase ofthe exercise intervention prior to tapering speed), and mean HRrest 

= 70.88: 

HRR = HRmax - HRrest 

HRR = (220- 20 (mean age)) -71(HRmean resting) = 200 -71 = 129 beats/min 

109 (HRavg.max) = 71 (HRavg.rest) + 38: 

38/ 129 = 29.5% or approximately 30% HRR 

These calculations demonstrate that, on average, participants in the P A condition were 

exercising at a relatively low level of intensity, approximately 30% ofHRR, below the 

recommended level for aerobic exercise benefit (e.g. 60-80%) (American College of 

Sports Medicine 2001). Furthermore, the level of self-paced walking reported here 
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appears to be of an intensity more in keeping with that recommended by the Surgeon 

General's 'Exercise Lite' guidelines, calling for 20-30 minutes of cumulative, moderate 

intensity PA most days of the week (US Department of Health and Human Services 

1996). The fact that even brief bouts (Le. 10-20 minutes) ofPA may be linked to 

measurable affect changes (reduced anxiety, stress, etc.) simply reinforces the potential 

benefits of this recommendation. 

As far as exercise intensity was concerned, the level attained was actually in the 

'Low', rather than 'Moderate' (Le. 'Exercise Lite') range. This was determined using 

ACSM guidelines for classifying PA intensity (ACSM 2000, Table 7-2, p.150) and is 

based on the obtained average HRR value of approximately 30%, « 20% is classified as 

'very light'; between 40 and 59% is 'moderate'). 

Further underscoring the modest energy expenditure associated with self-paced 

walking in this study is the average metabolic (MET) level for the P A group. This was 

estimated for PA participants as a group, using ACSM's V02 equation for walking 

(ACSM 2000, p.303), and calculating the average Metabolic Equivalent (MET) value as 

follows: 

V02 = .1 x speed (meters/min) + (1.8 x speed x grade) + 3.5 ml*kg*min-l 

V02 = .1 x (2.76 mileslhr x 26.8 meters/min) + 0 + 3.5 ml*kg*min-l 

V02 =.1 x 73.97 + 3.5 = 7.4 + 3.5 = 10.9, approximately 11 ml*kg*min-l 

11 ml*kg*min-l /3.5 = 3.11 METS 

This value is consistent with ACSM estimates for energy requirements in METS (ACSM 

2000 p307, Table D-3) for a walking speed between 2.5 and 3.0 mileslhr, and, consistent 

with exercise intensity based on average the average HRR, suggests a rather minimal 
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expenditure of energy, well within the range many individuals functioning at low levels 

of conditioning. 

The fact that on average, participants experienced a significant change in affect at 

a rather low exercise intensity level is compatible with increasing evidence that 

psychological and physiological benefits ofPA are not necessarily highly correlated, as 

well as with other evidence that the psychological effects ofPA may be attainable at 

relatively low levels of exercise intensity. Consistent with results of the Szabo study, 

neither individualized measure of exercise intensity in this study (maximum speed / 

distance covered) correlated significantly with self-reported changes in positive (r = .14/ 

.21, n.s.), negative (r = .04/0.00, n.s.), or anxiety-related (r = -.05/ -.08, n.s.) affect 

states. Results such as these suggest that it may be necessary to re-think the commonly 

held dictum that exercise intensity is a key factor in determining the magnitude of change 

in psychological variables such as affect. Instead, as suggested by Plante (Plante 1999) 

and Szabo (Szabo 2003), cognitive appraisal processes may be the key to interpreting 

self-reported changes in affect states following P A. In this study, participants controlled 

the pace of walking, which may by itself constitute an important factor in promoting a 

sense of psychological well-being. 
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v. SUMMARY AND CONCLUSIONS 

Results of this study suggest that single, brief sessions of self-paced, low to 

moderate intensity P A had measurable and significant effects on self-report measures of 

affect in undergraduate females. Participants randomly assigned to either PA (treadmill 

walking) or RIM ('Body Scan') interventions reported reductions in negative affect 

(PANAS Negative Affect Scale and brief Spielberger STAI/State Anxiety Scale), as well 

as reduced Positive Affect (PANAS Positive Affect Scale), the latter interpreted as 

indicating a post-intervention reduction in overall activation. Of particular note is the 

finding that P A resulted in a level of affect change comparable to that attained by RIM. 

Partial support was obtained for the hypothesis that RIM and P A may have 

differential effects on State Anxiety ratings, in terms of evidence that participants for 

whom cognitive anxiety symptoms predominated experienced a greater reduction in State 

Anxiety in the cognitively-oriented RIM condition. This was consistent with the early 

hypothesis of Davidson et al (Davidson and Schwartz 1976) that matching anxiety 

symptom domain to intervention domain (i.e. either cognitive or somatic) would result in 

the most beneficial effect. However, PA did not appear to maximize anxiety symptom 

reduction in participants for whom somatic symptoms predominated. Thus, the Davidson 

et al hypothesis received only partial, qualified support. 
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From a methodological standpoint, this study could benefit from several 

refinements. First, measures of positive change in emotional state need to be selected that 

are independent of activation level; this is not characteristic of the PANAS Positive 

Affect Scale, and may account for the finding of lowered Positive Affect. Second, further 

consideration should be given to selection of appropriate participants for these 

interventions. Despite overall significant findings, changes in affect ratings as a function 

of either treadmill walking or listening to a relaxation/meditation tape are not necessarily 

activities that freshmen-level college students would necessarily self-select as means of 

reducing stress or anxiety. Currently, both interventions are more commonly employed 

with older, frequently de-conditioned individuals, and it is possible that an even more 

pronounced contrast in outcome effects might be obtained with such a sample. 

More research is warranted to document mounting evidence that the psychological 

benefits ofPA are broadly available to individuals of varying levels of physical 

conditioning exercising at differing intensity levels. For many years, the benefits of 

exercise have been touted as available to those who are willing to put in the time and 

effort necessary to achieve high levels of conditioning. Unfortunately, this message may 

have had the effect of making such benefits appear to be out of reach for the average 

person who is unable or unwilling to make such sacrifices. Increasingly, however, there 

are indications that even very simple activities - walking as an especially notable 

example - are capable offostering immediate changes in emotional state (affect) in the 

absence of high levels of physical conditioning. In all likelihood, encouraging people to 

walk or otherwise exercise as a pace that feels subjectively comfortable, rather than 

dictating or prescribing a set pace can help contribute to a sense of psychological well 
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being by fostering a sense of self-control and self-efficacy. The degree to which P A­

based psychological well being, independent of actual aerobic conditioning, could 

translate into the kinds of health benefits traditionally associated with regular exercise, 

remains to be determined, as proposed by Plante (Plante 1999). It is a provocative idea, 

but increasing emphasis on mind/body interactions makes it plausible to hypothesize that 

very simple physical and psychological interventions may in fact represent different paths 

to a common outcome of enhanced health and well-being. Future research in this area 

should emphasize interactions between psychological appraisal processes and physical 

exertion to assess the overall impact of self-management strategies including P A and 

RIM. This is an especially important consideration with individuals having limited 

exercise experience or opportunities, or medical patients. Establishing a long-term 

commitment to exercise, it would seem, should begin with an emphasis on positive, 'here 

and now' psychological benefits that appear to be attainable even at extremely modest 

levels of physical exertion, perhaps even below the levels deemed necessary to achieve 

health-protective effects. The potential for immediate, positive effects -- i.e. simply 

'feeling better' -- of even low intensity P A may be a source of positive reinforcement all 

too easily overlooked by those who ascribe either to the prescriptive or the 'no pain / no 

gain' perspectives on exercise. 
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COGNITIVE-SOMATIC ANXIETY QUESTIONNAIRE (CSAQ)* 

Instructions: Please rate the degree to which you generally or typically experience this 
symptom when you are feeling anxious. 

1. I find it difficult to concentrate 1 2 3 4 5 
because of uncontrollable thoughts Not at all Very much 

2. My heart beats faster 1 2 3 4 5 
Not at all Very much 

3. I worry too much over something 1 2 3 4 5 
that really doesn't matter Not at all Very much 

4. I feel jittery in my body 1 2 3 4 5 
Not at all Very much 

5. I imagine terrifying scenes 1 2 3 4 5 
Not at all Very much 

6. I get diarrhea 1 2 3 4 5 
Not at all Very much 

7. I can't keep anxiety provoking 1 2 3 4 5 
pictures out of my mind Not at all Very much 

8. I feel tense in my stomach 1 2 3 4 5 
Not at all Very much 

9. Some unimportant though runs 1 2 3 4 5 
through my mind and bother me Not at aU Very much 

10. I nervously pace 1 2 3 4 5 
Not at all Very much 

11. I feel like I am losing out on things 1 2 3 4 5 
because I can't make up my mind Not at all Very much 

12. I become immobilized 1 2 3 4 5 
Not at all Very much 

13. I can't keep anxiety-provoking 1 2 3 4 5 
thoughts out of my mind Not at all Very much 

14. I perspire 1 2 3 4 5 
Not at aU Very much 

*Note: Cognitive items = 1,3,5,7,9, 11, 13; Somati~ items = 2, 4, 6, 8, 10, 12, 14 
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POSITIVE AND NEGATIVE AFFECT SCALE (PANAS)* 

This scale consists of a number of words that describe different feelings and emotions. Read each item and 
then mark the appropriate answer in the corresponding space. Indi~te to what extent you feel this way right 
~. There are no right or wrong answers; rather, it's most important to simply indicate how you are feeling 
at the present time. 

1. Interested 

2. Distressed 

3. Excited 

4. Upset 

5. Strong 

6. Guilty 

7. Scared 

8. Hostile 

9. Enthusiastic 

10. Proud 

11. Irritable 

12. Alert 

13. Ashamed 

14. Inspired 

15.Nerwus 

16. Determined 

17. Attentive 

18. Jittery 

19. Active 

20. Afraid 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

1 
Very slightly or 
not at all 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

2 
a little 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

3 4 
moderately quite a bit 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

5 
extremely 

"Note: Positive Items: 1,3,5,9,10,12,14,16,17,19 Negative Items: 2,4,6,7,8,11,13,15,18,20 
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STATE-TRAIT ANXIETY INVENTORY I STATE SCALE* 

SELF-EVALUATION QUESTIONNAIRE 

Developed by Charles D. SpielberJer 
in collaboration witll. 

R. L. Gonuch. R. I.ushenc. P. R. V .... and G. A. Jacobs 

STAI ........ y·1 

Namc __________________ Date ____ S_ 

Age ____ Sex: M _ F_ 

DIRECTIONS: A number of statcmenb which people have used to 
describe Ihemsclv .. "'" given below. Read each statemCDI and Ihen 
blacken in the appropriate circle to !he right of Ihe statement to indio, 
catc how you feel r/ghl now. that is. at this ~nt. There are DO ri&hI 
or wrong answers. Do not spend too much time on anyone statemenl 
but give the anSwet which seems to describe your prcscnt feelings OOt. 

(} I fed calm 

2. I tt."t·' sc('ure 

T_ 

o lamtclIsc ...... OJ~: 

~ ::::~~~ ..... ~~~~\}~ 
7. tam prt·51·ntly wnnying: uv(:r pU!isihk- misfc)rlUIIf'S ., . 1 \!) (t ~ 

~ ::::::::~'~:: :' .. ~&~ . : : : : 
II. 1 r~l SC'1t~nnfldclit ...•.. .... ..... (j) ~; ::;:; ~ 

G I (c·d nervous . ~ " OJ ~) & :l 

13 lamjillcry .~~ .................... (j) (j) (i) ;j) 

14 I reel indecisive '<:!).. .... . ... . (j) Q) ~.; ~.; 

0. I am relaxed :D :!) CY (!) 

16. I (,ocl contcnt 

G)' I am worried 

G. I tccl mnfu ... d 

HI. I 'eel steady 

20. I k-cl plca.ant ............. . 

• 
Consulting Psychologis(s Press 
577 CoIlece Avenue. rain Alto, Califlomia MS06 

(j) (j) 

(j) 

*Note: Items 1,2,5, 8, 10, 11, 15, 16, 19, & 20 are revt'rse scored to compute the total 

The STAllS Brief form consists of the following eight it~ms, each of which is circled 
above: 1,3,6,9, 12, 15, 17, and 18. Items 1 and 15 are reverse scored. 
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STATE-TRAIT ANXIETY INVENTORY / TRAIT SCALE* 

SELF-EVALUATION 9UESTIONNAIRE 
STAI r ..... v-! 

Xame _____________________ Dato ______ _ 

DlRECfJONS: A number of statements which people have used to 
describe themselves are Jiven below. Read each statement and then 
blacken in tbe appropriate circle to the right of tbe statemeRtto in­
dicate how you generally feel. There are no riaht or .,roog answers. Do 
not spend too much time on anyone statement but live tile answer 
which seems to describe how you ",nerally feel. 

21. I feci pleasant ....................................... . 

22. I feel nenOU!i and restless 

23. I fed satisfied with myself 

24. I wi,h I muld be a. happy a. others seem to be 

(]) 

(]) 

::: :::::::,,:f3il\ln............ . .~: :::': .. "~' ' : 

27. 1 am "(aim. ('ClUI. ami c.olle«ed'· ... . .. '" ~~ 

28. I f<od that diffimltics are pIlmg up ,n that I (annot (J (1) (j) 

29. I \\t)ff\- tou mud. u\er something that reallv duesn't . ill t® (j; 

311. I am happ) ............ ~.~..... ....... (j) ~ :l) 

31. Ihav('dlslurbiuKthoughu ... ~~ .............. (]) ® (j) 

32. I lack ,,·Ir .. onlidelll< ~. . ~ ...... . .... (i) (1) (l'J 

3~i. ] i,'\-1 114'( un' . .. . . . .......... ............ CD <t @ 

::::~<@ .......•.•..•...•............. :: : 
3(;. I am ('.ml<'~ ... . (i) ® (iJ 

37. Some unimpor1am thought rUns through my mind and bothers me CD :i) (i) 

38. 1 take disappointments so kcrnly that [ can't put them out uf my 

(4) 

@J 

mind ............................. _ . (D (!J ~) (i". 

39. I arn a steady pcT5()n .......... , ............ _ . . . .. . . . . . . . . . . . . (j) 1) {]) ~ 

40. I get in a slate of tension or turmoil as I think over my recent (.:unu~rns 

and interests 

Cf'PY"KIrI 1%11,.11.)77 "'.U.arl~ D. S~r. RqmlllurtinJt of tins Irsl",. 4HJ ~rlitm .rffj 
by ,ury P""0"I" i • ."ltmtt IIntt,.1l ",,.,,.u.~JJI uf ltv PtM1liw.. U fIroltilHJr.tl. 

*Note: Items 21,23,26,27,30,33,34,36, and 39 are Jleverse scored to compute total 
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INFORIIED CONSENT 

"'AJnMaI'or 
l'IYCIIOIAlOICAAND IaAIft 
aaDICIII 

~ ...... 
_317 
-...~ 
~ofl.Guilolllo 

~~­~502-I5U'rn 
F..,502-I52A904 

A CompuIIon CIIIBrWEMrcIM Mel ........... a'l,d hd8rvellllol. for 
CognIM Mel SomaIIc AnJdIty SympIoIM In SurvIvOrs of BNat CIIncer 

InIroduction ... Blduraund IlIfan11a11on 
You are InvItad to parIIcipaI8 in a.....at study c:onducIIId IR1ec' the dnction of Paul Salmon, Ph.D. The 
study is If)OnIOnIId by the UnivenIy of l.ouIaviIIe ~ of ~ and Bnin Sciencee and 
ExerdIe Physiology. The study wi! tIIk8 place in the DepertmInt of ~ and IhIn SciIInc8I (LIfe 
SciIInc8I Building and Davidaan Hal) on the UniverIIly of L.ouIsvIIe ...., campus. BeIwMn 100 and 
150 subjeds wiI be inviIIId ID p8I1Ic:ip*, appI'OIIirnaIy hili of wham ... survivonI of br8IIIl cancer. Yo« 
partICipaIIon in this study wiI involve a brief (15-20 "*"*) phone or~.,...q 1nI8rvIew, 
foIowed by a IChedu6ed 1ntMvenIion ........ of eppraxln1lllWy1.5 hoUn duration. 

Pwpoea 
The pwpose of this r....m study IIID compere two tId1niques for In.1llQi1Q __ and ~ oftIn 
rapoIted by people wilt! ...... 1UCh _ c:.nc.. ~ ... wi! cor.- of women pmIauIIy dlllgllOIId 
with and tnNIt8d for br8IIIl cancer wIIhin a two ywr period, _ ... III coIIegHIge women wiIhout cancer. 
AI perticil*llS must be CIIPIIbIe of physical activIy IrwoMng WIIIIdng lin • trudmIII for allealt 20 minulaS. 

ProcedI.ns 
Participation wi! involve .) a sa_1i1Q procIICIIn; b) bMeIIne tilting; c) a lingle seuion of .... 
moderaIe intansity exertiIe (WalkIng on • .,...., or medlillion I hJIlIIaIIioI.; and d) tInIII tilling. WheIher 
you partlcipaIe in the ..a.e or medItaIioo, IIWIIIWIIIon c:ondiIion wiI be delllmliled 1W1domIy, • procedI.n 
similar to 'flipping. coin'. The ICnMIIWIQ procecU8 c:onIiIta of COII_IQ two brief ~ to 
evaluate your canIovaIcuIar and psychoi0gicai riIk IIIIuS in tInns of! aiIheI' t..t cIseeIe or extreme 
anxiety I depraUion. In addition, if you have bean cIagnoIed with and tnJated for br8IIIl cancer, or If you 
ant pregnIft, medical auIhoiizalion wiI be necessary in onIerfor YOUilD ~ In the study. 

If you are of pre-menopausaIage, your two-hour seaion may be sd1eduIed on • day during the IutIIaI 
phase of the menstI\IaI qde (applOldIi'IMIIy 10 days foIcMIng c:8III$n of menstruation). 0I.Iing baseline 
testing, your heart rate, bkxMt pnIIIU8, height. WIight. waiIt and hiP! c:iI'cunfareIa wiI be me8IUI1Id. 
Heart rate wiI be measuracI UIing • aensor contaIIled In • sInIp that fits around your c:heIIt that Ir8nIiIs a 
signal to a wristwMc:Mke cI8¥ice worn by the ..,.,......,.. IIood pnIuunt wi! be measuracI UIIng an 
jnflatable cuff that fila around your upper arm. You wi! then be 1Ik8d!1D compIeIIIt • brief IntIrvIew IIbout 
habitual physical ac:tivlty and the first In • __ of quaetIoI ...... ~ may decline ID 8I'IIW8I' any 
quMtion(s) that make you .... UlICOIIIfoItabIe). Next, you wi! be __ quietly in • recliner while IOIn8 

phyIIoIogicaI maasuras ... made UIing tenIOnI aIIaChed to the ..... of your fonIhaIId (EMG, muscla 
tanIion) and fingers of one Ia1d (IUIe. aweat gland activIy and;:E' At the and of the baIeIne 
period, you wi! be IIk8d to pn:Mde nIIinga of how you are feeling, two 9-point IICIIIes and • brief 
~. BaIeIine telling wi! be fallowed by ..... ..awe or I r"""""'" the dunIIIon of 
which will be between 20 25 minuIIIs. 
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2 
If you receive the exerdIe c:ondiIion, yow' heart nIIIt wi be contiruIUIIy lI'IOIifDnId Ini you wi 
periodically be asked to I'IIIIt how you feel Ini yow' level 01 phyIIc:aI eDItIon. In the rnacIIe.tion /III/111axa1iltllallliliol:ll'ln 

condition, ycu heart raIII will be continuously mOllitolad. In bo4h condltiOlls, physioIogicaIlI'I8IIIUI'8S 
(muscle tension, sweat gland 1ICtivily, tamperaIure .-.d pulse) wi be ,.. conIinuouaIy. 

Following eIIher -as. or rnecItaIoI./ A ..... IIIio ... you wi be asked to II quietly for 10-15 minuI8s while a 
final set 01 physioIogicaIlni CJMIoI*taiAt me&IUAII .,. ...... At the .,.s 01 this period, the physiological 
sensors will be rwnoved prior to your leaving the laboraIoIy. When the $udy hal been completed, you wi 
be sent an overall summary or the resuIIs (please note that individual nIsub will D!!! be made available). 

PGeInIiaI RiIIka 
In terms oIl'onIlBBBbie risks, uan:ise is 8IIODaIad wiIh alight risk 01 ~ heart aIIack or strdI8 .... 81 
possible II'IIlScliloske1e181 it1UrY. And in vety rare inItancas, mecIit.aIion I,~ hal been known to gMt 
rise to feelings 01 panic>Iike anxiety. There may also be risks that.,. ~ ullfonllaan. If you are 
pregnant and wish to parIicipIIIe In this study, you IhoUd diaaJII the ,.. 01 doing 10 wiIh your physician 
beI'onI obIaining medical8UIhorizaIion (Ihare may be risks to you or to an ambIyo or fetus that.,. a.urentJy 
unI'onIlaan). 

BerIIIIIIs 
The pouibIe banafiIs 01 this study include IeanWIg about. technique for Ill8lI11ging ....... / anxiety that you 
may personally find ~, _ wei .. providing irIoInlllllon Iaamad tram this study that may be helpful 
to others. There is no ~ or mediCal necessity that you ~ in this study; non-pIII1ICipaI 
is a viable aItamative. 

~ RIInId Injwy 
If you are inj\nd (due to -as.)" a result 01 yow' ,.1k:ipIIIion in IhiII study, Inllllmallt for the injury wlH 
be PfOYidad at UnlYarlity Hospital. You or your inIuranca company wit be billed for the cmts or such 
macflClll tr8atmant. It is yow' responIIIiIily to find out what costa your inIur8nca wi cover. Additional 
compansation. for things such .. lost wages, inconvanienca or diIcomIbrl, will not be provided. If you feel 
you have IUIfared a AII8M:h nIIIIIIIId it1UrY, pIaaae conIIIcI Paul SaImorI, Ph.D., (phone 502-852-8268), the 
study chc:tior. Copies 01 your hoIpiWIdoctor bill may be ~ and MViawed by the AII8M:h ..." in 
an atrort to dalenllil8 costa 01 cant. ThaR bills wi be kept conlida .. liII. 

COIIsICompansat 
You will not be paid for YOW" J*1k:ipation in this study. Thent will be no costs to you for JBtiCipating. 
Howavar, you or your inannca company wi be billed for .. oIIICa _ and procaduras that are part 01 
rouIina medical cant to hat your diseaISa (Ihat would be dona regal ..... 01 whaIhar or not you want 
participating in a study) unIau you .,. injured. It is your f1IIPCIIlIibiIity to find out whitt costa your irwuranca 
company will cover. 

Conlldllntiality 
Although abaoIuta confidaIlIiaIily cannot be gI88I'IIBed, 00I1ftdaI1IiaIily ~ be pmtad8d to the extent 
permitted by law. Should the dale CXJIIacIad from this study be~, your idanIily will not be nwuIaCI. 
The Human SIudiaI CornmiIaae and the sponsor may inspact your ~ records. The 
Investigator wi supply your informaIion to Ihose I8IpOIIIibIa for ~ and financial CMII'IIight of 
rasean::h subjada. Thoae I1IIpOI'IIibIa for financial 0V8I'Iight 01 rasean:ti ~ at this inIIIIution may 
review yow'rasaerd! records. This is 1'I8C' I.Bry 10 that my c:IIIim(s) for banafits arising from MrVIcaI 
rendered to you either .. an InpaIiant or .. an 0UIpaIiant can be cornpI8ted and submitted properly . 

.. AA A, .. arch AuIhoiIlaticM 
The Health II'IIWWICI and PortabiIty Act 011996, aI'fec:tive April 14, 2003. provides fadanII ~ with 
ragard to protecIad heaIIh informaIIon (PHI). PHlIncIudH demogIaphic informaIIon about you, such _, 
your name, addraIs. age, and leX, .. wall .. your madIcaI history, ...,... 01 phyIicaI exarninaIIons and 
laboratory tests, macIic::aIions ..... and resuIIs of this Resean:h Study. The use or diIdoIunt 01 yow' PHI 
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for I'8MIIrch or by a third party is not permiIId I.WIIess It is &IIhorIad by you or ...... one of the 
excapIioIlI in the HIPAA ~ you wiI be !liked .. a concIIIon of partIcip8IIon In this R8I8III'Ch S1udy 
to sign a HIPAA c:ompIiant "R....m AuthorizaIioI,". 

VoIunt8ry Particlplltlon 
Your pwtIcipation in this ntaean:h study is vokI1tary. You may ~ to parIIcIpIIIa or wIIhdraw your 
consent to participaI8 at tIIII'J time without penalty or losing beneIiI to "*" you .. OIheIwiIe enIiIIed. You 
decision to participaIIt or not p8I1icipaIe wi! not atrec:t your madIcaI ~ SIgnIIIcant new findings 
developed during the course of thisllUdy which may aIfect your ........... to conIInue In the study wIH be 
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