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ABSTRACT 

The study described in this thesis explored the relationship between fitness levels 

and perceived stress in a group of older, previously sedentary adults. The purpose of the 

study was to track people as they becarne more M in order to further understand how 

fitness and stress are reiated in a demographically diverse population. This was done by 

monitoring stress variables and looking for changes across time as fitness ieveis increased. 

Participants self-selected into one of three conditions. Group 1 was offered education on 

heaithy active lifesqle dong with aerobic exercise training. Group 2 was offered education 

on healthy active lifestyle only. Group 3 was offered the same healthy active lifestyle 

prognim at the end of the study, but acted as the waiting list control with the request that 

they not participate in aerobic exercise for the duration of their waiting period. Participant 

stress ievels and h e u  levels were assessed at the onset of the study for baseline measures 

and once every 4 weeks thereafter for the duration of 12 weeks. Stress was measured by a 

combination of paper and p e n d  self-report measures and self-monitoring scales. Fitness 

was measured by the Cooper Fitness Test, heart-rate recovery rate following exercise, and 

resting heart rate. Findings of the study showed a strong link between improved aerobic 

fitness and lowered stress levels. Analysis of the data showed that as aerobic fitness levels 

improved, stress levels dropped sigdicant1y in the groups exercising. Compared to the 

control group, both treatment groups reported sigdicantiy less stress at week 4, and 

although both treatment groups continued to improve, ody Group 1 showed significant 

merences at week 12. This shidy demonstrates that moderate exercise (twice a week for 

40 minutes) can yield signifïcant gains in fitness and significant reductions in stress. 
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Chapter One 

Introduction 

Brown (1990) describes the effects of stress on Society as "profound". Though 

stress is omnipresent, too much stress for too long produces staggering problems in 

psychological, intellechial, social, and physical states, as weU as in occupational and work 

senuigs (Betera, 1990; Hoiberg, 1982; Matteson & Ivancevkh, 1987; Schafer, 1992; 

Selye, 1974, 1976). Stress has long been implicated in the development of psychological 

problems and dismpûon in intellectual states such as: phobias, reduced motivation, low 

self-esteem, irritability, restlessness, sleep disturbances, decreased We satidkction, mood 

disorders such as anxiety and depression, dficulty problem-solving, poor concentration, 

and memory problems. The impact of stress on social problems include: sexual and 

relationship difficulties, interpersonal conflict, automobile accidents, and interpersonal 

problems. 

Stress plays a pivotal role in an estimated 80% of disease (FitzGerald, 1995) and 

some of the more cornmon health problems include: high blood pressure, heart attack, 

muscular tension, increased infections, non-cardiac chest pain, rheumatoid arthritis, stroke, 

psoriasis, gastritis, neurodematitis, ulcerative colitis, gastric and duodenal ulcers tension 

and migraine headaches, and decreases in nuictional immune measures remlting in 

increased susceptibility to disorders ranging fiom col& and flu to cancer and AIDS 

(Beech, Burns, & Sheffield, 1982; Bennett Herbert & Cohen, 1993; Schafer, 1992). 

Problems in the work environment linked to stress are: theft and sabotage at the work-site, 

absenteeism, high statftumover, reduced productivity, hi& insunuice pay-outs, industrial 

injuries, and litigation for stress disabilities (Matteson & Ivancevich, 1987). Stress has also 



exhibitecl an Sect on heaitbre1ated behaviors such as: smoking, excessive use of alcohoi, 

*ficit drug-use, over-or-under eating, increased use of stimulants mch as coEee, tea, and 

cola drinks, and use of over-the-counter drugs (EUiot, 1994; Schafier 1992; Pelletier, & 

Lutz, 199 1). 

Along with data that report 3.5 million Canadians s u e r  fkom severe stress 

(Canadian Mental Health Association), it is estimated that up to 90% of ail visits to health 

care professionds are for stress-reiated disorders (Bennett Herbert & Cohen, 1993; 

Perkins, Leseman, Giùnore, Petitto, & Evans, 1994). Such evidence suggests that rather 

than abating, stress-related problems in society are increasing (Bennett Herbert & Cohen, 

1993; Hiebert, Kirby, & Jahavorian, 1989; Reed, 1984; Repetti, 1993). Stress-related 

problems for example, occupy a large proportion of counsellor case loads mebert, 

1988b) as aversive mental states, exnotional arousal fkorn seessfbl events, and personal 

calamities have become the focus in multiple facets of counselling and ciinical efforts 

(Rosenthal, 1993). Though a prescribed regimen of psychoactive substances have been a 

powerfùl medicinal option for deahg with stressfil states, data suggest that sustained use 

of dmg therapy, may itself mate psychotic symptorns far worse than the syrnptorns of 

stress and can also lead to addiction problems @owns et ai., 1992; Rosenthal). Sustained 

use of nueroleptic dmgs prescribed îrequently for treating anxiety for example, entaii 

major risks such as Neuroleptic Malignant Syndrome occurring in 1% of patients and 

carries a mortality rate of 10-30% (Rosenthal). Clearly, the cost of stress to business and 

to society is high (Matteson & Ivancevich, 1987) as stress-related problems in the general 

population continue to rise (Hieben et al., 1989). In view of the current health-care reform 



in Canada, it would seem judicious to pursue fi.uther systematic research on the non- 

medicind management of stress (Health Canada, 1995). 

Stress Manaement 

Evidence nom the Iiterature leaves little doubt that how we manage stress vitaily 

idluences thz degree to which we experience weii-being or illness (Selye, 1974, 1976), 

maintain work productivity (Beech, Bums, & Sheffield, 1982), or simply enjoy daiiy Me. 

The human costs nom stress are inestimable and currently there is a great deal of interest 

on the part of the public, private, corporate and governmental sectors in Canada to 

determine ways in which the deletenous effects of stress can be reduced (Health Canada, 

1995). 

It is not aiways practical, or even possible to avoid the demands of daily life and 

much of the curent research suggests that it is difncult to curb stress by changing the 

environment because each person has a different perception of what events are stressful 

(Hiebert, 1988a). From this it follows that an effective approach to reduce the impact of 

stress on health, well-being, and productivity would be to enhance one's ability to cope 

with stress (Beech, Burns, & Sheffield, 1982). The literature on stress-management 

examines several possible approaches to reducing stress: Meditation, Deep Relaxation, 

Biofeedback, Self-Monitoring, Rational Emotive Therapy, Thought-Stopping, Cognitive 

Stress-Inoculation Training, Autogenic Training, Yoga, Social Support, and use of Kealth 

BuEers (Eiot, 1995; Girdano, Everly, & Dusek, 1993; Mason, 1988; Schafer, 1992). 

Another option commonly recornmended for stress management is aerobic exercise 

(Health and W e k e  Canada, 1 990). Some empirical research, for example, indicates that 

people with hi& aerobic capacity recover fiom stress more quickly (Blurnenthal et al., 



1990; Steptoe, Kearsley, & Walters, 1993), and therefore are more likely to be les 

stresseci overall, 

Rationale For The Current Studv 

Promoting weU-being tbrough effective stress management c m  be addresseci by 

M e r  research validating the effiveness of aerobic exercise on stress as existing 

Iiterature remains insufncient and inconclusive. Library research on h e s s  and stress 

currently show, for example, that relatively few attempts have been made to describe the 

relationship between fitness and stress. Moreover, previous research has tended to 

examine only before and after measures of stress and fitness. In addition efficacy data on 

exercise as a stress intervention have been diificult to interpret as many studies utilired 

non-standardized training programs of exercise for the experimental treatments, as well as 

experimental exercise treatments requiring "maximai effort" fiom participants such that 

only the ?nie athiete" couid actually participate in the research, Furthermore, 

generalizabiliv of findings fiorn previous research is dïcu l t  as many of the populations 

studied have utiiized a homogeneous Group of coilege men describeci as "athletic jocks". 

Clearly, a systematic investigation of the relationship between fimess and stress across 

t h e  would add a sigrilfcant contniution to the scientSc literature on stress intervention. 

Further discussion of the rationale for fiirther research and deheation of the research 

problem foiïows. 

The Need for Further Research 

Though popularized a s  a stress-moderator, the research Merature on aerobic 

exercise shows quivocal support (Brown, 1990; King, Taylor, & Haskell, 1993; Pierce, 

Madden, Siegel, & Blumenthai, 1993; Roy & Steptoe, 1991; Sinyor, Golden, Steiner, & 



Seraganian, 1986). Using an experimental design, Sinyor et al (1 986) concluded that there 

is no relarionship between improvement in aerobic &es, and arousal or d e t y  levels, 

frequency or intensity of Daily Hassles and upW,  nor psychological symptoms of stress. 

In another snidy (King et al., 1993) using random assignment, aerobic exercisers showed 

signifïcant reduaions in anxiety levels and perceived stress relative to the control Group. 

Equivocal literature suggests efncacy data for the use of aerobic exercise in stress control 

remains inconclusive. 

In addition to the inconclusive data on exercise efficacy for stress controI., existing 

research has been insufncient in descniing the relationship between fitness and stress. The 

need for m e r  research is demonstrateci by the lack of systematic investigation on fitness 

and stress across time (King, Taylor, Haskell, & DeBusk 1989). Though the concept of 

reduced stress is central to the issue of stress research, relatively iittle is known about the 

course of the change during the penod of study (King et al., 1 989). Previous research 

most often looks at the beginnuig-point and the end-point of exercise-effects on stress and 

thus Iimits the evaluaîîon of change process in stress variables as fitness levels improve 

(King et al.). Further understanding of the process of change in stress variables as h e s s  

Ievels irnprove is necessary to help determine the time-hune and fitness level where stress 

begins to attenuate. Therefore tracking people as they become more fit would provide an 

opportunity to evaluate this change process. The utility of using multiple measures over 

t h e  has been observed in the investigation of 0th- preventive health behaviors 

(Ingebretsen, 1982; Swtt, Denier, Prue, & King, 1986). 

As much of the previous research has tended to use non-standardized h e s s  

programs for the research treatment, evïdence of exercise treatment efncacy for stress 



intervention has been difncult to establish (Brown, 1990). ExperimentaI treaments 

manipulating h e s s  through suitable training programs with licensed fitness instructors 

would faditate more precise d u a t i o n  ofexercise as an intervention for stress. In 

addition, investigation using "moderate effort" as contrasted to "maximal effort" in order 

to yield siwcant fhess Ïrnprovement and establish reductions in mess, supports further 

investigation of the relationship between fitness and mess. 

FinalIy, Haskell, Montoye, and Orenstein (1985) point out that previous research 

has tended to use college students (mostly men in their eady twenties) as subjects, and 

consequently, they have become the reference population against which the hdkigs are 

compared in other sex and age Groups. It is also noted that overweight, older, and female 

penons have typicdy not been included as study participants in previous research 

examinhg the effects of aerobic exercise on stress (King et al., 1993). A study that 

cokcts empirical evidence for validating the efficacy o f  aerobic exercise on stress 

reduction in a diverse Group of previously sedentary, middle-aged, mixed gender Group 

of individuais would make an important scienec contribution to the literature. 

The ProbIem 

The present study investigated the relationship between aerobic @ess and stress. 

This was done by monitoring stress variables using a multiple measures across tirne 

approach, looking for changes in stress as h e s s  levels increased. The shidy utüized a 

mixed population of persons nom the wrnrnunity, who can be chanicterized by a variety 

of demographic, lifestyle, physiological, and psychological attriibutes. In addition, a 

standardized training program was utilized dong with exercise treatments requiring 

"moderate effort" fkom the pariicipants. 



The present study tested the following hypothesis: Aerobic exercise training will be 

related to signincant reductions in stress symptoms and perceived Daily Hassles and 

signifiant increase in aerobic fitness levels over a penod of 12 weeks in a representative 

community sample of older adults in relation to the participants not receiving such 

training. 

An O v e ~ e w  

This chapter has set the context for this study. Chapter Two reviews the fiterature 

regarding the impact of aerobic exercise on stress and heaith. It explores the implications 

of aerobic exercise for stress control and closes with the specinc research questions 

addressed in the study. Chapter Three describes the methods for recniituig participants, 

and the pretreatrnent and trament conditions for the three Groups of the study. Chapter 

Four describes the results of the study and the reiationship of these results to the research 

questions asked. A detailed discussion of the results in Chapter Five relates the results of 

this study to the extent literahue, assesses the short comings and strengths of the study, 

discusses the implications for m e r  research, and offers some final conclusions. 



Chapter Two 

Literatwe Review 

Chapter two describes the evidence regarding the impact of aerobic exercise on 

stress and health. The literature review includes an operational definition of mess and 

aerobic exercise, a discussion of the specifïc efEects of aerobic exercise as an intervention, 

and a presentation of the current theones explainhg how aerobic exercise works to 

control stress. Included in this chapter is a discussion of specific problems treated with 

aerobic exercise and an outline of the conceptual fhnework used to generate the research 

questions. Finally, this chapter discusses the implications of aerobic exercise for stress 

control by reviewing the efficaq data and closes with the specific research questions 

addressed in the study. 

What is Stress? 

Stress is seen as a multidimensionai, integrated response occurring when a 

cognitive appraisal of a situation results in a perceived inequity between the demands and 

one's coping resources (Hiebert, 1983,1988a,b). The multidimensional stress response 

foilowing this perceived imbalance is manifest in phy siological, cognitive, and behavioral 

ways. The multidimensional response suggests the need for a mdti-faceted master plan for 

stress control. Using Hiebert's stress rnodel, controhg stress is approached either by (a) 

reducing the imbalance between stress and coping resources (stressor management), or @) 

tempering the response to stress (stress management) (Kebert, 1988a). In order to reduce 

the imbalance, one must either reduce the demand, or increase their coping skiils. 

' ï e m p e ~ g  the stress response in Hiebert's fhmework is the other strategy for stress 



control. This is an effort to calm the different components ofthe stress response. 

Illustrated in this fiarnework (Appendix A), aerobic exercise fits on the right, where it is 

possible to lessen the behavioral response that accornpanies stress. Here aerobic exercise 

helps to drain off arousal, remain calrn, and restore homeostasis. Aerobic exercise could fit 

also on the left of the illustration (AppendDc A), where the recovery time for the 

physiologicd response to stress is lessened. Reduced physiological recovery t h e  fiom 

stress helps to prevent accumulation which contributes to less reactivity and less chance 

for imbdance. In summary, aerobic exercise Uely works in the following ways to buffer 

stress, it muid: a) temper the stress response, b) help reduce the dernand/coping imbalance 

through inweasing aerobic fitness, c) help to alter the appraisal of demands, and d) utilize 

the individual as the active change agent. 

Stress ControI 

One therapeutic option available for stress-management that is cornmonly cited in 

the literature is aerobic exercise (Heaith and WeIfâre Canada, 1990). The Heart and 

Stroke Foundation of Canada asserts that people who have been trained in exercise 

programs do a better job of managing the stress in their lives and have reduced risk of 

stress related health problems (Lefever, 1 996). Correlational studies have shown 

improved fitness is wociated with better seKreported health status and less stress @ I d t h  

and WelEire Canada), and poor fitness is related to worse health status and more stress. 

Some empirical research hdicates that people with high aerobic capacity recover fiom 

stress more quickly @lumenthal et ai., 1990; Steptoe, et al., 1993), and therefore are more 

Wcely to be less stressed overaü. More recent research suggests that exercise can directiy 

buffer psychosocial stress responses (Rajeski, Thompson, Burbaker, & Miller, 1992). 



Sufficient evidence of a positive relationship between aerobic fÏtness and improved health 

warrants recornmending a physically active Westyle in conjunction with other heaith 

promotion behaviors (King et ai., 1993). Since we know that persons who exercise record 

a lower incidence of stroke, respiratory diseases, all cancers, and deaths f?om aü causes 

than persons who do not exercise (Paenbarger, Hyde, Wmg, & Steinmetz, 1984; 

Siscovick, Laporte, & Newman, 1985), it is reasonable to posit that aerobic exercise might 

be usefirl for stress management. 

What is Aerobic Exercise? 

The most effective muscuiar work for stress management is aerobic exercise 

(Blumenthal et al., 1990; Brown, Morgan., & Ra& 1993; Petxuzello, Landers, Hatfield, 

Kubi= & Salazar, 199 1; Steptoe, Edwards, Moses, & Mathews, 1989). Aerobic exercise 

involves any form of activity in which the heart rate is substantially elevated above the 

resting rate in response to sustained movement by large muscle Groups (Schafer, 1992) 

whereby the energy needed to fiel the exercise is supplied by inspired oxygen (Thomas, 

Lee, Franks, & PafEenbarger, 198 1). The body's adaptation to repeated aerobic exercise 

produces an aerobic training effect, increasing the efficiency with which oxygen is 

transported in the blood stream and in tum, improves one's endurance allowing one to 

perform everyday activities with reserve energy for any potential emergency situation that 

might mise (Mïüer & M e n ,  1995). The extent of the bodily adaptations to aerobic 

exercise depends primarily on the intensity, duration, and fkequency of the exercise 

perfomed (Sharkey, 1979). 



Effkcts of Aerobic Exercise 

Review of the literature on the effects of aerobic exercise examines physiologi* 

perceptual, cognitive, and behavioral domains. Physiological changes resuithg fiom 

aerobic exercise include; release of muscle tension, burnlig off stress-induced adrenaline, 

production of beta-endorphs, lowered tension level, habituation of physiological arousal, 

and post-exercise quiethg of the sympathetic nervous system (Rajeski et al., 1992; 

Schafer, 1992). Although unsure of the exact physiological mechanisrn responsible for 

controlling stress, repeated research suggests that exercise moderates the stress response 

in two ways; reducing stress reactivity (Crews & Landers, 1987; Rajeski, et al.) and 

hastening physiologic recovery &om stressfûl events (Azar, 1996). In the first case, 

exercise acts as a bufEer and produces a quieting of the sympathetic nervous system such 

that the demand on the body's physiology is reduced. In the second case, aerobic exercise 

produces a more rapid physiologicai recovery so that an individual returns to homeostasis 

sooner following a stressful event (Azar, 1996; Blumenthal et al., 1990; Steptoe et al., 

1993). Most of the literature support is for the first explanation, wherein exercise 

produces a blunting affect on the autonomie nervous system when the body responds to 

stress. (McGly~,  Franklin, Lauro, & M c G l y ~ ,  1983; Rajeski, et al.). Corresp~ndingly~ 

the lower sympathetic arousal produces several physiologic adaptations: a lower heart rate 

in response to the stress (Huli et al., 1984; Sherwood et al., I989), a decrease in the 

electroderrnal response (Sime, 1977), and, a decrease in blood pressure (Blurnenthal et al.; 

McGlynn et al., 1983; Ragh & Morgan, 1987; Shenvood et al.). Hiebert (1988a,b) also 

suggests quieting of the sympathetic nervous system reduces the demand on the body's 



physiology and restores an individuai's equiliibrium. Lowering of the arousal level aids in 

stress control as the individual experiences less reactivity to a stressor, and helps the 

person deal with the demand more effectively by using more of a cognitive approach (and 

l e s  of an emotional one) for problem solving. 

Perceptual, cognitÎve and behavioral changes resulthg corn aerobic exercise 

training are scienacaily les understood. Perceptual changes r d t i n g  fiom aerobic 

exercise are characterized by an improvement in self-image (Thomas et al., 1981), re- 

defining the subjective meaning of stress arousal as weli as changing the perception of 

stress symptoms (Dishman, 1988). Cognitive changes resulting fiom aerobic exercise are; 

an Unprovernent in mood responses such as depression, anger, and negative mood States, 

and a significant anxiety reducing effect. Fhally, behavioral changes resulting fkom aerobic 

exercise are; an overall reduction in Type A Behavior which indudes; chronic time 

urgency, polyphasic thinkuig and behavior, dichotomous thinking, insecunty of status, 

fiee-floating hostility, hyperaggressiveness, and drive to selfsestnict (Schafer, 1992). 

Though aerobic exercise has shown rneasurable influences on perceptual, cognitive, and 

behavioral domains (Dishman, 1988; Schafer, 1992; Thomas et al., 198 1), the majoriq of 

research literature focuses on the physiological changes. 

Aero bic Exercise in Controlling Stress 

Exercise is regardeci as a good stress wntrol by the populace. Exercise research 

however, mostly examines "fÏtness" as the primary variable, though some studies do exist 

that explore the connection between aerobic exercise and stress. Those sîudies examinhg 

the connection between exercise and stress are the focus of this chapter, and the emphasis 

will be on aerobic exercise, not on all forms of exercise. 



T ~ e s  of Probiems Treated Usina Aerobic Exercise 

Although the relationship between aerobic exercise and the risk of coronary h e a t  

disease has been the most extensively investigated, studies have suggested that aerobic 

exercise may contribute to the prevention and control of several other diseases as weU. A 

review of the clinical-epidemiologid iiterature suggests that among others, aerobic 

exercise contributes to the prevention and control of heart disease, cancer, diabetes, 

obesia osteoporosis, depression, and AIDS. 

Heart diseases and cancer. Diseases such as heart disease and cancer are iïsted as 

the moa common cause of hospitalization in Canada (Statistics Canada, 1994), and both 

show a strong link to stress (Isselbacher et al., 1994). Preventive meaSuTes identined in the 

Iiterature capable of reducing the incidence of kart disease and cancer by up to 50%, 

include aerobic exercise ((Isselbacher et al.; PaSenbarger et al., 1 984). S ymptomatic 

coronary artery disease is more prevalem in sedentary people than in physically active ones 

and regular aerobic exercise of sufticient ùitensity is listeci as the most efficacious means of 

reducing kart disease risk (Acierno, 1985; Blumenthai, et al., 1988). Aerobic exercise has 

been commoniy prescribed by physicians for high cholesterol (Avraiz, Wigie, & Mao, 

1992), and hypertension (Bursztyr5 1990; Kavanagh, Shepard, Lindey, & Pieper, 1983). 

A study of 157 men with moderate wdiovascuiar risk factors for example found a 

signincant decrease in blood pressure after six months of moderate aerobic exercise 

(HelIenius, Faire, Berglund, Hamsten, & Krakau, 1993). Aerobic exercise has been 

examined as a preventative and treatment approach in cancer aiso. A recent shidy 

investigating the association between fitness and the incidence of prostate cancer found 

that increasing wdiorespiratory fitness had a significant preventive effect on the incidence 



of prostate cancer in white, well educated men (Ofiveria, Kohl, Trichopoulos & Blair, 

1996). A study looking at the effècts of a running program found an inverse relationship 

between high levels of ninning and a signincant decrease in the risk of colon cancer 

(Cordain, Latin, & Behnke, 1986). Furthemore, uicreasing arnounts of aerobic exercise 

appear to confer greater degrees of protection against colonic cancer (Bouchard, Shepard, 

& Stephens, 1993; Calabrese, 1990; Simon, 1990) and in rehabiiitation treatment, appears 

to improve breast cancer patients' physiologie and psychologie weU being (Caiabrese, 

1990; Friedenreich, & Courneya, 1996). 

Diabetes obesitv. osteo~orosis. depression and AIDS. Aerobic exercise has also 

been rewmnended as a treatment for reducing the complications of diabetes, obe- 

osteoporosis, depression and AIDS. Aerobic exercise trauling increases insulin sensitivity 

(Berger & Kemmer, 1990; Bouchard, Shephard, Stephens, Sutton, & McPherson, 1990; 

Vranic & Wassermaq 1990) and therefore may reduce uisulin requirements in insulin- 

neated diabetics. Epidemiological studies of large populations (Bouchard, et al., 1993) 

were shown to have a significant reduction in the risk of developing non-insulin dependent 

diabetes in an estimated 25% of the population by maintaining a routine of aerobic 

exercise. Results of 53 studies examuiing exercise also show that in patients with obesity 

problems, body m a s  was significantly reduced by aerobic exercise and dong with food 

restriction, it is the most effective in producing fat loss (Bailor & Keesey, 1991; Bouchard 

at al.). In one controlled study using a 10 week program for example, the exercise Group 

showed signifïcant reduction Ui body weight when compared to the non-exercise Group 

(Blumenthal, WiUiams, WiIliarns, & WaUace, 1980). In the treatment and prevention of 

osteoporosis, exercise increases bone mineral content and reduces the risk of osteoporosis 



and its complications in people of a l  ages (Johnston & Slemeda, 1987; Munnings, 1992). 

Furthemore, in the treatment ofdepression, Martinsen, Medhus, and Sandvik (1985) 

demo~l~trated that jogging is at least as effective, and more economicai, than drug therapy 

for cases of mïid depression. 

Another study separating 47 subjects into an aerobic exercise Group, a relaxation 

Group, and a control Group found the exercise Group showing a signi6icant decrease in 

depression following the training when compared to the other Groups (McCann & 

Holmes, 1 984). Finaüy in the treatment of W- 1 seropositive individuals, aero bic exercise 

training resulted in signifiant irnprovement in immune measures (LaPemere et al., 1990). 

Effectiveness of Aerobic Exercise in Stress ControI 

It is important to decide whether individuals c m  effectively or practidy change 

their response to stressfiil situations by utilking a program of aerobic exercise. It must 

emphasized however, that aerobic exercise is not a panacea for all stress-relateci situations 

(Thomas et al., 1981) but rather a strategy among many others, that acts as a health buffer 

to build protection against distress (Schafer, 1992). To review the efficacy data, this paper 

has drawn heavily on research with experimental designs using aerobic exercise as the 

independent variable, and components of the stress response as the dependent variables. 

Some evidence using cross-sectional -dies, however, has been included, with the 

acknowledgment that inferences conceming causation are considered tentative (McCaIi, 

1990). It is also important to point out that the -dies discussed below have dehed their 

experimental effect fiom aerobic exercise as contrasted to other forms of exercise. Stress 

has been shown to produce problems for an individual in physiological, psychologicd, and 



behaviord domains, and in the work enviromnent as weil. The foiiowuig section examines 

the efficacy data on aerobic exercise in each of these domains. 

Stress. exercise and the phvsiological effécts. Sherwood, Light, & Blumenthal 

(1989), in a controlled shidy, compared a strength trainhg Group to an aerobic training 

Group. Foilowing 12 weeks of 35 minute training sessions, the aerobic exercise Group 

showed a significantly Iower heart rate following exposure to a stressfil event when 

compared to the strength training Group. Following an acute bout of aerobic exercise, 

Boone, Probst, Rogers, and Berger (1993) found a reduction in blood pressure, and 

during this poa exercise hypotensive period the blood pressure response to a stressor 

remaineci attenuated. In a study ushg a 14 week program of aerobic exercise (McGlynn et 

al., 1983) the average increase in muscle tension during periods of stress was significantly 

lower in an aerobic exercise Group when compared to a control Group. Another weil 

controlled study however, involving 56 male university students found that the "heaithier 

hearf' of fit individuals did not result in faster recovery fiom a moderate level of 

psychosocial stress (Jamieson & Lavoie, 1987). Aerobic exercise has shown other effects 

on the physiological component of the stress response, including: a decrease in 

catecholamine release of epinephrine (Blumenthal et al., 1990) and more rapid attainment 

of peak levels of norepinephrine (Sinyor, Schwartz, Peronnet, Brisson & Seraganian, 

1983). These observations however, have shown equivocal support (Bramnert & Kokfelt, 

1 984; Staessen et ai., 1 98 5). S orne researchers alternatively suggest that improved aerobic 

fitness enables an individual to more effectively manage stress by giving the individual 

vigor, alertness without undue fatigue, ample energy to meet the demands of daily Wei and 



is achieved with fewer health problems (Hays, 1994; Keiier & Seraganian, 1984; Mdder 

& AUsen, 1983; Roth Br Holmes, 1985; Sherwood et al., 1989; Steptoe et al., 1989). 

Crews and Lander's (1987) review of 34 studies, demonstrates that aerobicdy fit 

subjects have a reduced physiological stress response and a faster physiological recovery, 

thus redting in a Iowered stress response and reduced time experiencing stress. Aerobic 

exercise thereby acts as a coping strategy through hastening recovery time of the 

autonomie nervous system, and rendering the demanding situation innocuous by 

intermittently exposïng the SNS (sympathetic nervous system) to a physical demand. 

These repeated exposures to exercise produce an adaptation of the SNS, such that 

subsequent demands don't produce an intense physiologic reaction, and are perceived as 

less harmtùl (Steptoe et al., 1989). In Lazanis and Foikman's (1984) view, such 

physiologic changes resulting fkom exercise alter a person's appraisai of the demand 

thereby producing a reduction in his or her perception of a demanding event. 

Stress. exercise and the ~ycholopjcal effects. Though the robusmess of aerobic 

exercise effects on psychological cognitive functioning are less clear (Brown et al., 1993), 

there are some conclusive findings demonstrated in repeated, weli-designed studies. 

Aerobic exercise has a clear anxiety reducing effect shown to persist for 2 - 5 hours 

(Ra* & Morgan, 1987) which may account for the fiequent self-reports that some 

people "feel better" or "feel good" (McGIynn et al., 1983) d e r  aerobic exercise. Even 

single sessions of aerobic exertise for 15 minutes have been sdicient to signincantly 

d u c e  anxiety States (Brown et al., 1993; Roth, 1989). Studies have also shown a positive 

association between aerobic exercise and an alteration in mood response (S teptoe et al., 

1989). These mood alterations are: a reduction in levels of depression (Hull et al., 1984; 





not report iess stress, and those who obtained higher levels of fitness during the 

conditioning program fâred no better in reducing stress than their counterparts who 

obtauied lower leveIs of aerobic fitness, 

A meta-andytic review (PetnueHo et al., 199 1) however, found aerobic exercise 

to uicrease sense of self-efncacy which was identified as a mechanism in improvhg self 

esteem. Landers and Petntzzeilo (1994) point out that the results of studies to date 

suggest that initially, highly anxious people with low fitness levels have the most to gain 

psychologicdy fiom an aerobic exercise prograrn. A study that looked at the relationship 

between aerobic fitness, advity level and well-being in 54 adults however, found no 

relationship between weii-being and objective meanires of fitness (Cooper test; Canadian 

home fitness step-test) or weekly activity (Dowall, Bolter, Flett, & Karnmann, 1988). The 

authors of this study therefore conclude that the degree of well-being was not related to 

fitness. 

Stress. exercise and the behaviorai effects. Behavioral effects on the stress 

response using aerobic exercise were found in a study of Type A individuals (Blurnenthai 

et al., 1980). M e r  a 10 week aerobic exercise program, the experirnental Group showed a 

significant reduction in Type A behavior, and the only differentiating variable fiom the 

control Group was aerobic exercise. In addition, aerobic exercise has shown positive 

affects on individuals who are coping with stress by resorting to alcohol consumption and 

substance abuse (Sinyor, Brown, Rostant, & Seraganian, 1 982). Exercise-related benefits 

such as improved mood, enhanced seif-concept, reduced symptoms of anxiety, and 

lowered mild-to-moderate depression suggea that exercise has shown to be a usefiil 

adjunct in alcohol programs and other substance abuse prevention and treatrnent programs 



(Bouchard, Shepard, & Stephens, 1990). Furthemore, an increase in dcohol wnsumption 

is commonly accepteci as a ineffective coping mechanism for stress. A research snidy of 60 

young male coiiege students descnbed as heavy drinkers (consuming at lest  45 drinks per 

month) who were randody assigned to exercise, mediation, or control conditions 

concluded that vigorous aerobic exercise was associated with lower levels of alcohol 

intake (Murphy, Pagano, & Marlatt, 1986). 

Another common behavior associated with stress is smoking. A study in Canada 

examineci smoking behaviors in a 8,088 men and women and found that those under 40 

years of age who were classified as active were Iess Iikely to smoke than were their 

moderately active or inactive peers (Faulkner, Bailey, & M"irwald, 1987). The value of 

aerobic exercise as an intervention technique was experimentally snidied using random 

assignment to either a behaviorai intervention, or a behavioral intervention plus exercise 

for a 5 week treatment (Hill, 1985). Findings showed that smoking quit rates did not Mer 

sign%cantly at posttreatment or at three or six month foliow-up assessments. Though 

smoking rates were lower in the Group assigned to both behavioral intervention and 

exercise, the statistical power of the study design was too low (N=36) to detect a 

statistical difference. m e r  reviews wnclude that changes in fitness and participation in 

exercise interventions did not appear to alter smoking rates (Blair, Jacobs, & Powell, 

1985). 

Stress. Exercise and the Economic and Business Effects. The importance of 

exercise effects on stress do not stop with the individual. They ripple outward to 

econornics, business and political science. Fitness and IifestyIe programs have been 

examined closely by the researchers in an attempt to understand the effkct on work related 



stress. For example, following a 5 year workplace iitness and heaith education program, 

Prudentid Insurance Company demonstrated a 47.5 % reduction in major medical 

expenses, a 20.1 % decrease in absenteeism rates and a reduction of3  1.7 % in wsts 

directly related to hedth problems (Rosenstein, 1987). A study in 1983 reported that a 

workplace fitness program resulted in a direct annuai saving to the Occupational Health 

Plan of $ 130 per program participant (Fitness Canada, 1988). A pilot project by the 

Saskatchewan governent showed that reduced absenteeism fkom employees resuited in a 

retum on investment of $ 1.82 for every $ 1.00 spent on emplo yee weiiness (Vance, 

199 1). Other research however (Bernaclci & Barn, l984), found that performance ratings 

did not change after the initiation of the fimess program and therefore concluded that job 

performance was not influenceci by exercise to any great extent. Thus, the support for the 

economic and o r g k t i o n a l  impact of exercise programs is not universai, but the rnajority 

of evidence suggests exercise has a positive impact. 

Conciusion fiom the Literature 

The empirical evidence demonstrates that aerobic exercise has the ability to t a p e r  

the stress response, help d u c e  the dernandkoping imbdancey alter the appraisai of 

demanding events, reduce stress related heaith problems, possibly promote psychological 

well-being, and may help to reduce ineffective coping behaviors such as smoking and 

alcohol consumption. This cleariy demonstrates that aerobic exercise may be a usefiil 

strategy for stress management- 

The review of the literature partidly substantiates the claim that aerobic excrcise 

reduces the pathogenic effects of stress. This technique for stress management attempts to 

moderate the deleterious effects of stress by attenuating its physiological responses and 



occurs by way of the autonomie nervous system adaptations resulting fkom aerobic 

exercise training. Not less relevant, but less understood, are the causal mechanisms 

involved in the cognitive and psychologicd domain which aiso seem to counterbalance the 

distressing impacts of situations. It appears t hat aero bic exercise has promising potential 

for improving personal health and wellness, tempering stress responses, and o f f e ~ g  self- 

motivated changes towards a less distresshl environment. 

Importance of the Current Study 

The literature on aerobic exercise and stress management emphasizes that research 

which aids our understanding of the influences of aerobic exercise on stress levels will be 

a siiificant contribution to the current literature which is b t e d ,  equivocal, and 

inconclusive. It is expected that this study will shed light on the debate regardhg the 

impact of exercise on stress by examinùig the effects of aerobic exercise on both fitness 

and level of perceived stress. Ultimately this research is ahed at early intervention 

strategies for preventing stress-related iunesses and promothg well-being in Groups at 

nsk. Results fkorn the present study have useful application in educational policy, heaith- 

care prescription, employee-assistance prograrns, and public health policy. Ifreduced 

stress can be achieved through a moderate exercise program, adherence to exercise 

programs might be enhanced. The anticipated results would be useful to agencies who 

market national, multi-disciplinary, and multi-level strategies for encouraging people to be 

more physically active. 

Research Questions 

The goal of the current study, is tu evaluate the stress reducing potential of aerobic 

exercise in a sedentary Group of older rnembers of the Calgary community and to compare 



those resuits to similar people not receiving an aerobic exercise treatment. A second goal 

is to detemiuie the relationship between aerobic ntness variables and mess indicators. 

There were two research questions which arose fiom these goals. 

1.  What are the Merentiaf effects on fitness and stress associated with people receiving 

health education, those receiving health education plus exercise, and those receiving 

no treatment? 

2. What are the Merential effects associated with demographic variables such as gender, 

education level and degree of aerobic fitness level obtained in relation to perceived 

stress and aerobic exercise treatment? 



Chapter 3 

Methodology 

In April of 1995, a Cooperative venture between the University of Calgary Txym 

Gym Program, and the author, was initiated for the purpose of conducting this thesis 

research. The project began in September of 1995 and took approxhately 1 year to 

complete. 

Pilot Study: Phase One 

In order to test the hypotheses and the experimental protocol, a pilot study was 

wnducted in the fd of 1 995. Participants were recruited through the local newspaper and 

community newsletters. As a result, 1 8 participants enrolled. Changes were made to the 

study protocol following the completion of the pilot, in order to refine and streamhe the 

experirnental procedures. For example, a pre-treatment orientation (Appendix B) was 

developed for the participants, in order to familiarize them with the study and to provide 

them with instruction and practice time for the activities they would be asked to do during 

the study. Further description of the orientation is discussed below under pre- 

treatrnent orientation". 

To assist with the time consuming data collection procedures, 22 volunteers were 

recniited fiom the University of Calgary, Mount Royal College, Alberta Vocational 

College, and the local hospitals. Volunteers consisted of Registered Nurses, Licensed 

Practical Nurses, medical students, Certified Fitness Instnictors, senior undergraduate 

students, graduate students, and one Physician. A training orientation session was 

developed for the volunteers assisting with the study. The purpose of the orientation was 



to review: the guidelines for adrninistering the dependent measures, the record keeping, 

and the general protocol in order to maintain consiaency in the delivery of the research 

protocol (Appendix C). Fwthermore, practice sessions were held on the fitness mck in 

order to familiarize the timers and the volunteer research assistants with the equipment 

and techniques necesw to standardoie the fitness testing. 

Another refinement to the research protocol was the development of an exercise 

log. This was developed in order to determine the amount and type of exercise 

participants were engaging in, prior to cornmencing the study and, over the course of the 

study. Participants were asked to log the fiequency, duration and type of exercise on a 

standardized form which they submitted each month (Appendix D). 

Research Study: Phase Two 

Participant Recruitment 

Participants for phase two of the research study were recruited fiom the local 

community via city newspaper articles, flyers, posters, radio announcernents, and 

corporate and community newspapers (Appendix E). A Iogging system recorded over 

1700 inquiries f?om local Calgarians responding to the advertising. The participants were 

introduced to the study and assessed for the enrobent criterion via a telephone i n t e ~ e w  

conducted by the primary investigator. The telephone interview was standardized in order 

to provide consistency in recruiting the participants. The standardization involveci relaying 

the same information regarding the research project to each individual. The incentives for 

the volunteers to participate included partaking in an important research study, as weil as 

having the opportunity to obtain an individual analysis of their fitness and stress measures 

foiiowing the completion of the study. 



Participants 

Enrobent suitability was based on the following criterion: 1) must be 18 years of 

age or older, 2) previously sedentary, 3) not aware of any recent acute illness that wodd 

prohibit herhim &om participating in exercise, 4) not aware of any chronic heaith 

conditions or disabilities that would hinder or add further risk to health or weU-being by 

participating in exercise, 5) available for a 12 week cornmitment, 6) not aware of any 

other reason that Mght prohibit her/him fiom participating in the midy such as; use of 

certain medications; having an irnplanted heart pacemaker; experiencing episodic 

dizziness, and others. 

Complete data were collecteci for 70 of the 77 participants nnishing the study. The 

age of the participants ranged kom 23 - 77 years (Mean = 45 years). There were 57 

fernales and 20 males, a proportion sunilar to other midies (Goldfiied, Linehan, & Smith, 

1978; Yorde & Witmer, 1980). 

The majorïty of the participants were mamed or cohabitating, with 21% h a h g  no 

children, 26% having 2 children or less and a large pomon (5 1%) expecthg a child. 

Participants were weil-educated, with 63% reporting complethg a coiiege or university 

degree or degrees, 33% complethg high school, and 3% reporting complethg only grade 

school. Most of the participants were working, with oniy 3% reporthg to be unemployed 

and looking for work. ûf the 79% employed, only 7% were working shift work. 

Approxhately 1% ofthe participants indicated that they had an Afro-American ethnic 

background, 3% reported a Native Arnerican background and 96% of the participants 

indicated that they were Cauwian. See Table 1. 



Table 1 

Partici~ants' Demomphics 

Variable N % of Participants 

Marital Status 

Single 

Co-habitating 

Maffied 

S eparated 

Divorced 

W~dowed 

Highest Educational Degree Completed 

Grade school 

High school 

Community Coilege 

University (Bachelor' s degree) 

Master' s degree 

Doctoral degree 



Ethnic Background 

AEro-American 

Asian American 

Caucasian 

Chicano or Spanish 

Native American 

Number of Children 

No cMdren 

Expecting 

2 Children or less 

More than 2 Children 

Emplo yment 

Other (rnaternity leave, compensation, disability) 3 
70 

Representativeness 

Population figures for Calgary and Alberta were used to assess the study sample 

for comunity representativeness. Alberta statistics on marital status report that 73% of  

the population is mamie& the study sample was 70%. On educational stahis, 28% of the 

population in Calgary have completed High Schooi, while 33% of the study sample had 

completed High School. The population statistics show that 55% have completed 

Community College or University Bachelor's degree, compared to 53% of the study 

sample. Population figures on ethnicity show that .5% of the population is Afio-Canadian, 



8% Asian Canadian, ,5% Chicano or Spanish and -8% Native Canadian. The study sample 

was 1% Bo-Canadian, 0% Asian Canadian, O% Chicano or Spanish, and 3% Native 

Amencan. Population figures on families with children show that 49% have 2 chiidren or 

less while the study sarnple was lower at 26%. Population figures on employment show 

59% currently worbg while the saidy sarnple was higher at 79%. Therefore the study 

sampie is reasonable representative of the Calgary population. 

Ofthe initial 76 participants enroihg into programs (Exercise + Education 

Program, Education Program), oniy 3 participants withdrew before program completion 

resulting in only a 4% attrition rate. One participant withdrew due to an illness and 

h o s p i t ~ t i o n  requiring surgery, a second participant reported a sudden and unexpected 

job layoK and one provideci no information. Table 2 summarizes participant enrohent 

and attrition There were 3 participants who, due to scheduling codïcts, completed the 

program they were enroiied in but misseci one of the four data collection times. Complete 

data were obtained for 70 participants. See Table 2. 

Table Participant Enroilment and Attrition 

Enroiid Completed Program Completed Daia 

Gmup Male Fernale Total Male Female Total Male F d e  Total 

Exercise + Education 12 
m i m m  24Yo 

Wait List Control 3 
14% 

Total 



Partici~ant Pre-Treatment Orientation 

AU participants in the study attended a 1.5 hour pre-treatment orientation 

(Appendix B) led by the primary investigator and assisted by several volunteer research 

assistants. The purpose of the orientation was to: provide information about the purpose 

of the research study and scheduhg details, obtain informed consent, familarke the 

participants wîth the study protocols, provide practice time for the fitness testing, 

introduce the reporting methods for the self-monitored dependent measures, and to 

provide an orientation to the fkcdities where the testing procedures would be administered 

(classrooms, and indoor track). 

When describing the research project and its purpose, it was emphasized that 

participation was voluntary, and that anonymity and confidentiality would be enmred. 

General information included: protocol for rnissed scheduhg, troubleshoothg advice for 

taking Resting Heart Rate measures taken at home, and recognizing waming signs and 

symptoms to stop exercising during the testing procedures. The orientation session also 

included instruction and practice of the fitness testing procedures that would be used in 

the study. Any questions were answered during the meeting, and the participants were 

enwuraged to phone the prirnary investigator ifthere were questions or concems arising 

later about the saidy. 

Participants gave signed consent on a fom which described the format and general 

purpose of the study (Appendix F). Additionally they were asked to complete a medical 

questionnaire which dlowed the primary investigator to identa any individuals for whom 

exercise couid pose a medical risk (Appendix G). Any individuals who were identified 



were then required to obtain medicd clearance fiom their physician in order for them to 

participate in the study. The participants were also asked to sign a "'Rekase of liability, 

waiver of claims? assumption of rkks and indernnity agreement" form as required by the 

protocol of the University of Calgary Fitness fadties. 

Instruction and practice of the fitness testing included: measurïng and recording 

Etesthg Heart Rate (Appendix H) at home, the Cooper Fitness Test, and the Post-exercise 

Heart Rate (Appendix 1). The instruction and practice session for measuring Resting Heart 

Rates included a demonstration by the primary investigator: to ident@ the pulse points, 

palpate and count the puise, and fïnally record the results in the heart rate passport. This 

was followed by participant practice. Research Assistants and registered nurses circulated 

during the practice session in order to check for participant accuracy in their self-measured 

kart rates. Resting Heart Rate Passports were circulated with the standard protocol 

printed on the inside cover. The participants were shown the method of entering their setf- 

measured heart rates in the passport. Ail participants were encouraged to practice taking 

their heart rates at home using the method in the standard protocol, in order to improve 

the accuracy of their measurements. 

Description of The Treatment and Non Treatment Groups 

Enrobent hto Treatment Groups 

Based on the suitability critenon, participants were enroiled into the study in one 

of three Groups ushg a self-selection process. Group 1 began a lifestyle change program 

which included an education on healthy active Mestyle plus a modest program of aerobic 

exercise. Group 2 began the same lifestyle change program as Group 1 but without the 

exercise cornponent. Group 3 did not receive a treatment and became a waiting List control 



Group. Group 3 were asked to not participate in any aerobic exercise actMties for the 

duration of the midy. 

Treatment Group 1 (education + exercise) 

Group 1 participants received a program of classroom instruction once a week on 

hedthy Mestyle education as weli as an instructed aerobic exercise class twice a week. The 

education prograrn involved a standardized 12 week comprehensive course led by a team 

of health professionals including a fitness instnictor, nurse, and dietitian. The program was 

origllially designed as a Mestyle prograrn for weight management and has a weN 

established record of effectiveness for the last 25 years. AU members of the team of health 

professionals delivered the program guided by a syllabus produced by Trym Gyrn Calgary. 

The educational program involved 1 hour per week of presentations and Group 

discussions. The program covered the essential behaviors, howledge, and skills needed to 

rnodify Miestyle for general weil being and focused on topics such nunîtion, weight loss, 

general heaith practices, and physicd activity. The prograrn provided a course manual- 

workbook for each participant which included course content, written objectives with 

behavioral outcornes, and take-home assignments. Basic physiological measwements such 

as height, body weight, waste-hip ratio, body mass index, blood pressures and food diaries 

were taken upon enrollment and repeated each week for client feedback. These 

measurements were taken primarily as feedback about participants' progress in the 

program. Participants reported that having a monthly indication of their progress provided 

tangible evidence of the effectiveness of the program. In addition, participants reported the 

feedback was very motivating in helping to keep them involved until the cornpletion of 

their program. 



The exercise component, led by a licensed fitness instructor, focused on low 

impact exercise at a "moderate effort" and was scheduled twice a week for 1 hour. The 

routine consisted of 10 minutes of stretching for a warm-up, 30 minutes of "low impact" 

aerobic exercise to music, then a 10 minute cool-dom period. In addition to the exercise 

treatment they received in the progr- the participants were asked to log the fiequency, 

duration, and type of exercise on a standarciized form for aerobic exercise they did outside 

of the program. 

Treatment Group 2 (education ody) 

Group 2 participants received the same standardized lifestyle change program as 

Group 1, but without the exercise component. Aithough Group 2 participants were not 

provided with an instructional exercise component in their program, they were encouraged 

to participate in physical activities on their own. The participants were asked to log the 

eequency, duration and type of exercise on a standardized form. This Group was included 

in the study to allow for clearer detenninations of whether important mediators of stress 

reduction lay with factors specific to aerobic exercise itseE or with the other nonspedic 

factors such as staff attention, Group support, tirne-out fkom home and work, or weight 

loss. 

Non-Treatment Group 3 Waitine List Control) 

To control for the innuence of the-tied effects and repeated exposure to stress 

questionnaires, a control Group with no treatment was included in the design. Group 3 

participants received no treatment prograrn. They agreed not to participate in any aerobic 

exercise activities whiie waithg to commence the Westyfe change program at the end of 

the study. To remain consistent with the design of the study, they were also asked to log 



the frequency, duration and type of exercise on a standardized form. This was done in 

order to verfi they indeed refrahed fiom aerobic exercise activities. They were offered 

the treatment program at the end of the study. 

Dependent Measures 

AU dependent measures were taken at the commencement of the sîudy, and once 

eveiy 4 weeks thereafter for 12 weeks. The tirne of day and day of the week was the same 

for each of the 4 data collection sessions. This was done to maintain consistency of 

biorhythms and tirne-of-day scheduies across each data collection. The same-day, same- 

tirne scheduling aiso provided consistency for participants to help to minimize the atîrition- 

Participants f?om each of the 3 Groups were pooied for data collection AU of the 

research assistants were blind to the Group designation of the participants. At ail times, 

the stress measures were adminïstered fht,  followed by the fitness measures. 

Stress Dependent Measures 

The stress measures were taken using a combination of papedpend self-report 

memures, self-monitoring scales including: the Symptoms of Stress Inventory, and the 

Daily Hassles Inventory. The stress questionnaires were administered using the 

standardized procedures detaiied in the administration manuals. 

S-iptoms of Stress Inventory (SSI). The Symptoms of Stress Inventory 

questionnaire (Leckie & Thompson, 1979) is designed to masure the fiequency with 

which people experience physiologid, behavioral, and cognitive stress-related syrnptoms. 

The SSI is sensitive to change and has been used fiequently in research (Men & 

Hiebert, 1991; Hiebert & Eby, 1985; Hiebert, Kirby, Jaknavorian, 1989; Pennebaker, 

1984). The inventory consists of a 95 item checklia on which respondents indicate the 



frqumcy (on a 5-point Likert scale) with which they have encountered various stress- 

related symptoms over the Iast two weeks using ratings of "never", "infiequentiy", 

"sometimes", "ofken" and "very fkquently" experienced over the last 2 weeks. The SSI 

has ten Subscale Scores (Peripheral, Cardiopulmonary, Neural, Gastrointestinal, Muscle 

Tension, Habit Patterns, Depression, Anxiety, Anger, and Cognitive Disorganization) as 

weii as a Total Score (Thompson, 1987). 

Reported face validity is high for the Syrnptoms of Stress Inventory, and the 

reliability using Cronbach's aipha ranges fkom -71 to -87 for the subscales, and is -96 for 

the full scale score (Hiebert & Eby, 1985). Leckie and Thompson (1979) report a 

correlation of r=.82 with the Symptom ChecWist-90-R (Derogatis, 1982), which is a 

standardized test that has high levels of both intemal consistency and test-retest reliability 

and coefficient alphas between -77 and -90. Internai consistency is reported as -97 

(Cronbach's alpha). Other reports indicate the Symptom Checklist-90-R has an overaii 

coefficient aipha of -95 and a series of test-retest coefficients between -8 1 and -94 (Everly 

& Sobelrnan, 1987). 

The Dailv Hassles Scale lDHS). The Daily Hassles Scale @HS) is a self-report 

inventory used to measure the fkequency and severity of events considered by the person 

to be stresshi. The inventory was primarily deveioped as a research Uistnunent to 

investigate stress as either an independent or dependent variable (Lazarus & Folban, 

199 1). 

The DHS (Kanner et al., 198 1) is a 1 1 7-item self-report questionnaire that has 

been reported as a better predictor of psychological and physical symptoms of stress than 

the standardized Life Events Survey (DeLongis et al., 1982; Kana et al.; Weinberger, 



Huier, & Thierney, 1987). A study by Delongis (1982) found both fkequency scores and 

intensity scores of "Hassles" to be related to illness and predicteâ measwes of stress. 

Respondents are ins~ucted to indicate occurrences of items which they perceive to 

have "hassled" them in the past 2 weeks. Scale items reflect content areas of work fàmily, 

social activities, environment, finances, practicai considerations and health. Operationally, 

hassles are defineci as "the irritating, fnistrating, distressing demands that to some degree 

characterize everyday transactions with the environment" m e r ,  et al. 198 1, p.3). Items 

are answered in response to the question "how much of a hassle was this for you?" 

Responses indicate the occurrence of the stressful event within the last two weeks as weli 

as the severity of the hassle experienced in conjunction with the event. Items are rate- on 

a 4point Likert sale stem (O = none or did not occur, l= somewhat severe; 2 = 

moderateiy severe; 3 = extremely severe). From this information, two scores are tabulated: 

1) a fiequency score, which simply counts the number of items checked, and 2) an 

intensity score, which counts the mean severity reported for al1 items that are checked 

(Deiongis, et al, 1982). 

The scale has a high test-retest reliability of r =.79 for fkquency and an r =.48 for 

intensity (Delongis et ai., 1982). The Hassles nequency is sipificantly correlateci with 

stress symptom levels both in the initial and h a i  stages, with correlations of ~ 2 7 ,  pC.0 1, 

and r=.35, p<.01 respectively (Delongis et ai.). Subjects in this study @elongis et al.) who 

had high fiequency of hassies were found to have-relatively high leveis of somatic 

symptoms of stress. 



Fitness Dependent Mea~u~es  

The fitness measures were taken using standardized fitness tests including: the 

Resting Heart Rate, the Cooper Fitness Test, and the Post-exercise Heart-Rate Recovery. 

The selection of these measures was based on the recommendations of trainers and 

researchers at the Human Performance Lab at the University of Calgary, and the fkdt ies 

of Kinesiology and Medicine. These include: Resting Heart Rate (upon morning 

wakening), Heart Rate Recovery (immediately foiiowing a standardized exercise session), 

and the Cooper Fitness Test (Cooper, 1968). In addition, the quantity and quality of extra- 

program aerobic activity was monitored. 

Restine Heart Rate. Participants were instnicted to measure their Resting Heart 

Rate and record it at home, using the standard protocol developed for the shidy, and 

record the result in their fitness passport. Self-monitored Resting Heart Rate was recorded 

by the participants upon nsing for 7 consecutive days pnor to the scheduled data 

coliection. Upon risin& participants were instructed to locate their pulse: count the pulse 

exaaly for 1 minute, and record the number on the provided passport. A study by Hiebert, 

Cardinal, and Durnka (1 983), suggests that self-monitored heart rate can be tnisted as an 

accurate reflection of a machine-monitored heart rate measurement. Correlations between 

self-rnonitored and machine-monitored readings range from -94 -.97 (Hiebert, et al., 

1983). 

12-Minute Coooer Test. Participants were asked to walk or run using "moderate 

effort", as fàr as they are able withh a timed 12 minute period on a 200 meter indoor track 

at the University of Calgary. The number of completed laps were recorded and later 



converted to total distance in meters. The Cooper 12-minute (Cooper, 1968) measured the 

total distance covered by the participant either runnhg andior walking around a 200 meter 

indoor track for a timed 12 minute perïod. The Cooper Test meanûements are then 

wnverted using standardized scales to reliably predict V02 max which is an index of 

oxygen uptake in the blood Stream and physioiogical fitness. 

To maintain the ~ e ~ r e c o r d e d  accuracy of the distance covered duMg the test, 

each participant was given a 5 inch length of masking tape and asked to record their name, 

date, Group number, and number of laps around the 200 meter track completed in 12 

minutes. The tape was applied to the back of the participants' non-dominant hand or the 

sleeve of their shirt (iower am). Each lap completed was recorded on the masking tape 

using a srnail pend held in the participants' hand. Participants were instnicted to record 

the final lap by rounding up to the nearest 1/8" of a lap. Verifïcation of participants' 

accuracy was detemiined by spot check recordings done by the researcher and the 

research assistants. The distance completed would later be converted using standardized 

scales to a predicted V02 max, corrected for age and sex (Fisher & Jensen, 1990). 

This test is an excellent predictor of aerobic fitness, Iending itself weii to Group 

testing situations (Sharkey, 1979; Wilmore & Costill, 1994), and through testing has 

shown strong correlations between the score in the test and maximum aerobic power 

(Harrison, Bruce, Brown, & Cochrane, 1980). 

Post-Exercise Heart Rate Recovery. This measurement was taken by the 

participants ïmmediately foilowing their 12-minute Cooper measurement exercise session. 

The kart rate was taken immediately at 30 seconds, 2-minutes, and 5-minutes after 

completing the Cooper Fitness Test. Participant were assiaed by tuners, nurses, research 



assistants and fitness instnictors. Participants were oriented to 4 timing stations at quarter 

marks around the 200 meter track An official timer, holding a running stop watch 

synchronized to a running stop watch held by the primary investigator, was stationed at 

each of the 4 timing stations. Once the whistle was blown by the primary investigator to 

indicate the completion of the 12 minute Cooper Test, participants moved quickiy to the 

closest timing station. Station 1 was the starting block, station 2 was located at the 50 

meter mark, station 3 was located at the 100 meter mark, and station 4 was the 150 meter 

mark. 

Each timing station was supervised by both a timer and a registered nurse, who 

would assist the participants to find their pulse points. Another whistle by the primary 

investigator wouid synchronize each of the 4 timers to begin a loud verbal 10-second 

count d o m  to the participants, to fore-wam them of theu first pulse measurement. The 

timers stated loudly "start counting" and participants began counting their self-measured 

pulse rates and after 15 seconds the timen stated loudly "stop counting". 

The participants were instnicted to raise their hand at the 10 second wamùig 

whistle if they had not located their pulse points. The research assistants would then 

measure the pulse rate for the participant. At each timing station, research assistants 

would randomly select participants and check the accuracy of theû pulse counts. 

Confinning the participants' pulse count was done by the research assistant simultaneously 

counting the pulse of the participants' fiee arm. The same method was used for ai l  3 post- 

exercise heart rate measures. 

The hart  rate was counted for a 15 second penod and rewrded on a piece of 

masking tape. The rates were later re-caicuiated by multiplying each number by four to 



obtain a beats per minute post-exercise heart rate. The rates, and the differential between 

the three measurements, were recorded, as wel! as the changes in the diierential over 

time, 

Another index of fitness was calculated using the 5 minute post-exercise heart rate 

recovery rate. The index would calculate how close participants would get to their normal 

ResMg Heart Rate following an exercise period (Cooper 12-minutc). The 5 minute Post- 

exercise Heart Rate was subtracted fkorn the caiculated average Resting Heart Rate, to see 

how close the 5 minute rest period would approximate to the person's average Resting 

Heart Rate. An index that shows improved fitness would record a progressively closer 

approximation to Resting Heart Rate following a 5-minute resting period following a 

standard exercise session. 



Chapter 4 

Result s 

The goal of the current study, was to evaluate the stress-reducing potentid of 

aerobic exercise in a sedentary Group of older members of the Calgary community and to 

compare those results to simila. people not receiving an aerobic exercise treatmem. A 

second goal was to determine the relationship between aerobic fitness variables and stress 

indicators. 

Research Ouestion 1 

What are the differentiai eEécts on fitness and stress associated with people 

receiving h d t h  education, those receiving heaith education plus exercise, and 

those receiving no treatment? 

The first goal of the shidy was tested using a 3 (Group) by 4 (the) MANOVA 

for repeated measures. See Table 3 for Means and Standard Deviations (in parentheses) 

Table 3. 
Mean Stress and Aerobic Fitness Scores Across Time 

Group n Time 1 Time 2 Time 3 Time 4 Total 

Symptoms of Stress ïnventory 

Wait List Conml 15 84.87 
(5 9-42) 

Total 





Hassle~, F (3,20 1) = 1 1 -02, g<.0 1, Symptorns of Stress Inventory P (3, 20 1) = 30.23, 

g<.Ol, Resting Heart Rate, (3, 201) = 2.90, p<.04, and Cooper Fitness Test, E (3,201) 

= 16.22, p<.01; and a signincant Group x time interaction for the Symptoms of Stress 

Inventory, F (6, 201) = 3.78, ~<.01, and Cooper Fitness Test, FJ6,201) = 4.42, p<.01. 

Manova results showed no sigdicant dserence between Groups at the start of the 

study on the Symptoms of Stress Inventory and the Cooper Fitness Test, E (4, 132) = 

1-65, E= -165. 

Foiiow up univariate tests found a significant t h e  effect for, Group 1 on both 

Symptoms of Stress, E(3,105) = 24.24,g < .O 1, and Cooper fitness, 4(3, 105) = 25.13, p 

< -01; Group 2 on both Symptoms of Stress, E(3, 54) = 14.52, EC -01, and Cooper 

fitness, E(3, 54) = 3.97, g < -01; and Group 3 for Symptoms of Stress only, E(3,42) = 

10.47, p < -01. 

A between Group Post hoc analysis was conducted using Scheffe (Hanis, 1975) 

and a signincance level of p c.05. Resuits indicated that at week 4, Group 1 (exercise + 

education) and Group 2 (education only) were both sigdicantly higher than Group 3 

(waituig kt), but not Merent fiom each other, on Cooper fitness. Additionally, Group 1 

was lower than Group 3 on Symptoms of Stress. At week 8, the results were similar, 

Group 1 and Group 2 were higher than Group 3 on Cooper fitness, but oniy Group 1 was 

significantly lower than Group 3 on Symptoms of Stress. At week 12 oniy Group 1 was 

significantly higher than Group 3 on Cooper fitnw. 

A between tune Post hoc analysis of the 4 measurement times (basehe, 4 weeks, 8 

weeks, and 12 weeks) using Scheffe and a significance level of p <.O5 was conducted on 

each of the Groups separately. Cornparhg week 4 to basehe, Group 1 showed significant 



increases in Cooper and signiocant decreases in Stress Symptoms, Group 2 showed 

significant decreases in Stress Symptoms, and Group 3 showed no change. This effect was 

maintainai at week 8. By week 12, Cooper fitness showed a m e r  significant increase 

for Group 1, and Stress Syrnptoms showed a fïirther signincant decrease for Group 2. For 

Group 3, Stress Symptoms rose slightly and then fetl to a point where Stress Symptoms at 

week 12 was Iower than week 4, but not significantiy lower than baseline. Thus, Group 1 

attaùied an increase in fitness more quickly than Group 2 (or Group 3) and oniy Group i 

showed a significant merence in Cooper fitness and Stress Symptoms wmpared to 

Group 3 at week 12. 

Conclusion. These results suggest that participants in Group 1 ( edudon  + exercise) 

benefited more than participants in Group 2 (education only) or Group 3 (waiting lia 

control). There were no significant Group ciiffierences in stress levels at the omet of the 

study. ûver time, aerobic h e s s  levels improved and stress levels dropped signincandy in 

the two treatment Groups. Compared to the control Group, both treatment Groups 

reported sigrifïcantly less stress at week 4, and aithough both treatment Groups continu& 

to improve, only Group 1 showed significant merences at week 12. 

Low cell size did not permit the analyses of dserentiai effects assocïated with 

gender or with other demographic variables such as education Ievel and occupation. 

Research Ouestion 2 

What is the relationship between aerobic fitness variables and stress indicators? 

The second goal of the study was to determine the relationship between aerobic 

fitness variables and stress indicators. This was tested using Pearson correlation 



coefficients among the dependent rneasures. Table 4 provides the correlation co&cients 

for relationships among Stress Symptoms Inventory, Daily Hassles, Cooper Fitness Test 

and Resting Heart Rate variables reporteci in this study. 

Table 4. Correlation between Stress & Exercise Variables of 70 Participants 

DHS1 DHS2 DHS3 DHS4 SSIl SSI2 S SI3 S SI4 

DHS I 
DHS2 
DHS3 
DHS4 
SSIl 
SSr2 
SSI3 
SSI4 
Coop 1 
coop2 
COO@ 
Coop4 
RHRl 
RHR2 
RHR3 
RHR4 

Coopl Coop2 c00p3 Coop4 RHRl RHR2 RHR3 RHR4 

Coopl - 
Coop2 .91*** - 
Coop3 .86*** .92*** -- 
CO OP^ .82*** .87*** .go*** - 
RHRl -.31** -.23* -.32** -.33** - 

-.33** -.35** -.39*** -.42*** .92*** - 
RHR3 0.23 -.25 * -.28* -.28* -49*** .SI*** - 
RHR4 -.33** -.33** -.37** -.46*** .85*** -89*** .52*** - 
* p < .O5 



Each dependent measure is correIated with itselfacross the .  The mean total Daily 

Hassles score was signifïcantiy correlated with the Symptoms of Stress total score at the 

start of the study and every 4 weeks for the duration of the 12 weeks of the study (r = -75, 

-77, .82, .80, p . 0  1).The average distance in meters covered in the Cooper Fitness Test 

was inversely correlated with the average Resting Heart Rate at the start of the study (r = 

-.3 1, gc.01), after 4 weeks (r z . 3 5 ,  p<.01), at 8 weeks (r = -.28, gC.05) and more 

strongly at the end of 12 weeks (r = -.46, ~<.01). Therefore, lower Resting Heart Rate is 

associated with longer distances on the Cooper Fitness Test in the present study. 

An expected inverse relationship was found between the variables of fitness and 

stress. The correlations between Stress symptoms and Cooper fitness were alI in the 

expected direction, but most of the correlations were not si@cant. Correlations between 

stress and Resting Heart Rate were not in the expected direction and did not attain 

signiscance. A strong relationship between the fitness and stress variables did not emerge 

£?om the correlation findings in the present study. 

In order to detemiine if the expected relationship between aerobic fitness variables 

and stress Uidicators emerged with the 2 treatment Groups but not the control Group, 

each ofthe 3 Groups was examined separately. The results were similar to those obtained 

firom the samples as whole. See Appendix J for correlation tables. 

The finding of the separate Group analysis was a stronger relationship between 

Resting Heart Rate and Cooper Fitness for Group 1. High scores on fitness are associated 

with low Resting Heart Rate. In Group 3 however, the relationship between Restùig Heart 



Rate and Cooper was not significant and was dso not in the expected direction. Therefore 

the resulrs of the conno1 Group may be masking the relationship between Cooper Fitness 

and Resting Heart Rate for the fitness participants. 

Sup plement al ResuIt s 

Less Fit versus More Fit 

Further analyses were perfonned in order to determine whether participants with 

initiaüy higher levels of fitness were difKerent on the dependent mesures when compared 

to those with relatively lower levels of fitness. Participants fiom the 2 treatment Groups 

were pooled and divided into high fit and low fit categories based on a median split ofthe 

kst Cooper Fitness Test at T i e  1.  Participants with Cooper results greater than 1350, 

were classified as more fit and those participants with results equal to, or lower than 1350, 

were classified as less fit. The rationaie for pooling the 2 treatment Groups was that both 

Groups showed significant improvement over tirne. 

An analysis with a 2 (Group) by 4 (time) MANOVA for repeated rneasures was 

used to examine the differences between less fit participants and more fit participants. See 

Table 5 for Means and Standard Deviations(ii parentheses). 



Table 5. 

Mean Stress Scores and Resting Heart Rate Across Time for Lower and Higher Fit 

GroW n Time I The2 Tirne3 Tirne4 

Symptoms of Stress Iwentoty 

Les Fit 29 81.72 68.24 60.38 51-97 

(40.56) (41.99) (43.49) (43.50) 

More Fit 26 90.73 55-54 51.92 41.19 

(4 1-95) (32.81) (30.26) (25.53) 

Toral 55 85-98 62.24 56-38 46.87 

(41.10) (38-12) (37.72) (36.23) 

Daily HassIes Inventory 
- -- - - - - -- - - -- 

Less Fit 29 46.24 42-03 38.03 39.54 

(25.38) (24.50) (25.00) (23.25) 

More Fit 26 50.58 32-62 31.69 28.42 

(24.78) (17.86) (20.60) (20.25) 

Totai 55 48.29 37.58 35.03 34.29 

(24.96) (21-95) (23.94) (22.39) 

Resting Heart Rate 

Less Fit 29 67.53 66.24 66.28 64.97 

(7.46) (7.61) (7.51) (7.17) 

More Fit 26 61.35 60.16 63.41 60.24 

(5.78) (6.58) (16.75) (6.49) 

Total 55 64.61 63.37 64.92 62.74 

(7.35) (7.71) (12.70) (7.20) 

There was a statistically significant omnibus effea for time E(9, 3 82) = 12.57, 

gc.01, and a signincant Group x Tirne interaction, F(9, 382) = 2.23, ~c.02. FolIow-up 

univariate F-tests indicated a signiticant tune effect for Daily Hassles, F (3, 159) = 17.7 1, 

gC.0 1, and Symptorns of Stress Inventory F (3, 159) = 40.26, gC.0 1 ; and a significant 



Group x Tune interaction for the Symptoms of Stress Inventory, F (3, 159) = 3.5 1, p<.02, 

and Daily Hassles, E(3, 159) = 4.80, pc.01. 

Even though at the start, less fit participants had lower stress scores on both the 

Symptoms of Stress and the D d y  Hassles, participants who were cornparatively more fit 

experienced a signincantly greater reduction in stress and f i shed the study with 

sigdicantly lower Daily Hassles and Symptoms of Stress scores. 

Hieher Stress Svmptoms versus Lower Stress Symptoms 

Additional analyses were performed in order to determine whether participants 

with initiaIly lower levels of stress symptoms were different on the dependent measures 

when compared to those wiîh relatively higher levels of stress syrnptorns. Participants 

£kom the 2 treatment Groups were divided into higher stress and lower stress categories 

based on a median split of the Symptoms of Stress Inventory at T h e  1. Participants with 

Stress syrnptoms greater than 84.00, were classified as higher stressed and those equd to, 

or less than 84.00, were classifieci as iess stressed. 

An analysis with a 2 (Group) by 4 (the) MANOVA for repeated measures was 

used to examine the Werences between higher stress and lower stress participants. See 

Table 6 for Means and Standard Deviations (in parentheses). 



Mean Stress and Fiess Scores Across T i e  for Partici~ants with Lower and Hi-gher 
Stress Synptoms 

Da@ Hassles Inventory 
- -  - - 

Laver Stress 29 31.54 25.29 21.57 23 -93 

(16.4 1) (17.37) (14.46) (17-3 1) 

Higher Stress 26 65.67 50.33 49.00 45.03 

(19-96) (18.85) (22.08) (22.25) 

Total 55 4829 37.58 35.04 34-29 

(24.96) (21-95) (23.04) (22.39) 

Cooper Fitness Test 

Lower Stress 29 1414.29 1519.64 1583.93 1606.25 

(33 1.29) (403.42) (398.45) (441.78) 

Higher Stress 26 1475.00 1639.82 1684.26 1696.30 

(286.81) (316-48) (346-49) (343-67) 

Total 55 1444.09 1578.64 1633.18 1650.46 

(309.08) (365.07) (373.83) (395-62) 

Resting Seart Rate 

Lower Stress 29 64.64 64- 17 66.14 62.99 

(5 -80) (6.40) (15.92) (7.27) 

Higher Stress 26 64-58 62-54 63 -66 62.47 

(8.79) (8.91) (8-27) (7.27) 

Totd 55 44-61 63-37 64.92 62.74 

(7.35) (7.71) (12.70) (7.20) 

There was a statistidy significant omnibus effect for Group, E(3, 51) = 14.69, 

e<-01, and a significant effect for time E(9, 382) = 12.34, ~ < . 0  1. Follow-up univariate F- 

tests indicated a signifiant Group effect for the Daiiy Hassles Inventory, E (1, 53) = 

40.86, E <.O 1; and a signifÏcant time effect for Daily Hassies, F (3, 159) = 16-49, ~ c . 0  1, 



and Cooper Fkness Tes& E (3, 159) = 26.99, E.01. Participants in the treatment Groups 

who had fewer symptoms of stress also reported signincantly les Da* Hassies and over 

thne Daily Hassles decreased and aerobic fituess increased. 



Chapter Five 

Discussion 

This chapter presents a discussion of the practical implications of the results 

described in Chapter four, highlights the wealaiesses and strengths of the study, provides 

recornmendations for funire research and discusses the contributions the study has made 

to the field, 

The results of thû study extend the current literatwe supporthg the eficacy of 

modest aerobic exercise for increasing fitness and ameliorating psychological stress. The 

exercise training, compared to controls not receiving such training, was found to be 

accornpanied by significant reductions Ui stress symptoms across 12 weeks in a reasonably 

representative community sample of healthy, older adults in relation to controls not 

receiving such training. Most irnportandy, and in contrast to the adopted standards of the 

Amencan CoHege of Sports Medicine which recommend at least 15-20 weeks of exercise 

3 4  times per week as  necessary before important fitness and health benefits are reaiized 

(American Coiiege of Sports Medicine, 199 1 a), this study incikates that exercise trainhg 

of low imensity, modest effort, and twice weekly was found to be effective. ï h e  hdings 

of this study add M e r  support for exercise efforts that are neither vigorous or 

uncornfortable, but achieve signifiant mental heaith gains and improvement in 

cardiovascular fitness (King et al., 1993; Steptoe & Cox, 1988). 

Practical Implications 

Results of this research are relevant to the key findings of the Hedth Needs 

Assessrnent through Aberta Health and the Calgary Regionai Health Authority (1996). 



The report found that health consciousness needs to be raised at the prïmary prevention 

level, and recornmended that people are going to be expected to take more responsibiIity 

for becoming, and remaining, healthy. The focus of health care in the current c h a t e  of 

refom, is on creating within each individual, a strong sense of persona1 responsibility for 

health and well-being . This research provided tangible evidence which supports personal 

efforts towards positive Mestyle habits such as regular exercise. The fïndings of the 

present study are consistent with research showing that the more ïnvolved people are in 

their health care, the better the health outcome (Cousins, 1 989). 

New evidence has increased the recognition that the etiology of poor overd h d t h  

and wehess is multidetermined. One's lifestyle, including patterns of eating, exercise, 

drinking, coping with stress, and use of tobacco and drugs, together with environmentai 

hazards are the major hown modïable causes of most illness today (Lazarus & 

Foikman, 1984; Meichenbaum & Turk, 1982; Perbs ,  Leseman, Gilmore, Petitto & 

Evans, 1994; Rosch, 1996; Selye, 1974,1976, 1986; Shephard, 1993; Simon, 1990). 

Meichenbaum and Tursk (1 982) therefore, suggest that comprehensive approaches to 

health promotion will need to include a combination of factors such as exercise and stress 

management that contribute to overd health and wellness. The data from this study 

support this suggestion. It is notabie in the present study, that the education program 

which covered the essential behaviors, knowledge, and s H s  needed to modfi Mestyle for 

general weli being, combined with a selfprescribed program of regular exercise, was 

accompanied by siEnificant improvement in fitness and reduction in stress. However, the 

same program, combhed with an instructional program of exercise, was found to have a 

more powerfùi effect. 



Treatment intewentions that can help dieviate stress would make an important 

contribution to research as stress and stress-related problems in our society continue to 

rise (Whitehead, 1994). Additionaiiy, the Group approach to treatment used in this study 

has economic benefits and is consistent with the new thrust of heaith care reform, where 

Group treatrnents are seen as cost effective. 

The data fiom this study have practical implications for exercise prescription and 

cornpliance in older populations. Proponents of exercise rely on the adopted National 

standards of exercise for recornmendations of fiequency, intensity, and duration of 

exercise. Such a "carte blanche" approach to presmiing exercise supports an erroneous 

notion that older adults are like younger adults in heaith, personality, and fùnctiond 

capacity. The exercise treatment used in the study was less intense, l e s  frequent, and of 

shorter duration than the recomrnended standards, but remained highly effective for an 

older population. Speciai emphasis should be aven to the issue of intensity of adopted 

standards of exercise because of its close association with medical risks (Koplan, 

Siscovick, & Goldbawn, 1985), ds impact on public acceptance, and its appropnateness 

for oider adults. The major* of middle-aged and oider adults prefer more modest formats 

of exercise than what is often recommended (Iverson, Fielding, Crow, & Christenson, 

1985; King, 1994; King, Taylor, Haskell, & DeBusk, 1988; King, Taylor, Haskeil, & 

DeBusk, 1990). 

Limitations 

The addition of an attention-control condition Group in the study would have allowed 

for clearer determinations of whether important mediators of psychological change lay 

with factors specific to the physical activity itseif or with other nonspecific factors such as 



the exnotional benefits accning fkom Group support, positive interpersonal interaction, 

distraction h m  work stress, the-out fkom home, and the effects of encouragement from 

a fitness instructor. There are also potential confounding factors not examined in the data 

analysis which could account for the observed relationships. One example is the 

constitutional differences between those who chose to respond to the advertising for the 

study and those in the general public who did not. One study of Exxon Corporation 

executives for example, invited 422 persons to participate in a medicdy supervised 

exercise program, resulting in participation ffom 309 (73 %). When a cornparison was 

made between those who entered the program and those who did not, it was observed 

fiom the results of penodic health examinations that the ones who did not participate were 

older, smoked more, had higher blood fat levels, higher blood pressure, more hart  

disease, and poorer treadmill performance (Yarvote, McDonagh, Goldman, & Zuckeman, 

1974). Unfortunately, the cell sizes in the various demographic subsamples in this study 

were too srnail to analyze the extent to which these types of factors may have been 

contributhg to the results. 

Voluntary participation may reflect a stronger expectation of psychological benefits 

which might act as a confounding factor in the research results. Psychological benefits of 

exercise have been propagandized by the popular press and the vast majority of public 

Wonnation has highlighted the stress reducing effects of exercise. It is possible that self- 

selected, motivated volunteers in an experiment may demonstrate improvement in 

psychological fiinctioning simply because they are expectlig such improvement ( F o W  & 

Sime, 1981), or because they know that observers want them to display such 

improvement. Because of the high expectations now rooted within the population, it is 



practidy impossible to detennine the influence of such factors. Furthemore, Ward and 

Morgan (1984) suggest that participants involved in exercise pro- ofken "get 

religious" about Westyle modifications, changing their intake of dmgs and stimulants and 

mo-g eating, sleeping and d e r  living habits. The present study did not track these 

sorts of "spin off' effects that couid have infiuenced the results. 

For euiical issues concerning personal sdety of participants, the sampling methods 

screened out participants who had major health problems. This rnay have excluded 

participants who in fact had stress-related health problems and were more representative 

of an older age Group. A bias may have resulted by including in the study, only 

participants who had Iower stress levels to begin with. Additionally, volunteer 

participation in a supervised Mestyle change program with an attached program cost, is 

positively related to level of socioeconomic status. Therefore, the results of the study rnay 

not be applicable to a more economidy diverse Group of people. 

The sample, as a whole, excluded participants with chronic diseases or orthopedic 

problems that would have been aggravated by exercise. By including ody "healthy" 

participants the results rnay be confounded by variables associated with health habit 

merences (heaithy eating, adequate rest, non-smoking and non-drinking), and personaiity 

variables associated with the individuals who self-select into a study of this nature 

(volunteers who are concemed about health issues and are proactive with respect to issues 

conceming health and stress). This sample rnay have been a unique Group of individuals 

possessing certain characteristics which rnay have made them optimally suited for the 

intervention. In other words, this Group rnay not be representative of the population as a 



whole. It may in fact be the differences in personality characteristics, heaith and/or degree 

of stressflll M e  events that may have played a substantial role in the results of the study. 

The inclusion of Group 2 (education ody) in the study was to primarily control for 

the possibility that participants feel better simply because of the social interaction and the 

additional information they receive. This Group also controiled for factors such as social 

support, positive interpersonal interaction, distraction from work stress, tirne-out from 

home, and the effects of encouragement fiom an instnictor. The participants in this 

Group were not given an exercise treatment, but the exercise logs they submitted indicated 

that they were unexpectediy exercising on their own. It is therefore not possible to 

examine the Werentiai effects of the education treatment and the exercise treatment, 

Apparently when people become more educated about lifestyle factors that affect health, 

many of them spontaneously begin to exercise more reguiarly. In this study it is not 

possible to separate out this effect. However, it still is the case that people in a structureci 

exercise program benefit ed more. 

This study is subjected to the usual limitations of retrospective survey methods used 

to test stress (e-g., participant recall may be distorted, participants rnay give socially 

acceptable responses due to a high degree of social desirability embedded in the 

questionnaires, and self report may not reflect actual behavior). Confoundùig fkom sources 

such as contextual influences, time of day, length of recd in the retrospective studies 

(participants were asked to r e d  the last 2 weeks), and practice eEects should be 

considered when ùiterpreting the results of the stress scale. 

Finaily, the robustness of the Cooper Fitness Test results in this study may not 

guaranteed. 



The Cooper Fitness Test was ongindy desimeci as a "maximal effort" exercise test 

whereby measurements are converted, using standardized scaies, to reliably predict V02 

max (an index of oxygen uptake in the blood stream and physiological fimess). This saidy 

adapted the Cooper Test to a "modest effort" exercise test and as such were not converted 

to predictive V02 max estimates. 

Strennths 

There remains a continuhg emphasis in our society on vigorous exercise and 

cornpetitive sport activities primarily focused on the youth. Evidence of this can be found 

in the advertising campaigns purporthg a "no pain no gain" approach to exercise. Many of 

the populations studied in research are focused on younger persons whose bodies are 

more resilient and who resist motor activity less than habitua1 '%ouch potatoes". Such 

research examines the exercise effects typically on young college men, who are put 

through rigorous exercise programs such that only the "athletic jock" could participate. 

One strength of the present study was the examination of "modest" exercise effects on an 

older and previously sedentary population fiom the community. Attention to a more 

demographically diverse group using much less rigorous exercise programs makes a reai 

contribution to the existing research. 

Another important feature of the present study design was the use of multiple 

measures of the stress and fitness indicators over t h e .  Beguining-point and end-point 

evaluation of exercise-eEects on stress is the most c o r n o n  forrn of research in this area. 

Such an approach limits the evaluation of the change process in stress variables as fitness 

levels improve. Tracking people as they became more fit provided an original contniution 



to the research in this are& This aüowed the conclusion that the combined exercise and 

education Group signÏfïcantly increased in fitness more quickly. 

Another notable aspect of the present study was the use ofnaturally ocairring 

treatments. The artificial environment of lab treamients, which often increase the intemal 

validity of the research, ofken decrease the extemal validity of the findings. The present 

study provided a good example of how research cari be interwoven into existhg 

community programs so that extemal validity is uicreased ailowing broader generalizability 

. . 
of the findings. Naturally ocairring treatments offer economy, ease of a-on and 

removes unintentional and intentional biases of an investigator influence. Collaboration 

and coordination between our research team, the staff of the Trym Gym program, and the 

participants resuited in an economicd and unique approach to mnducthg researcb 

Additionaily, the administrator of the Tryn Gym program reports that unexpectedly, 

business improved substantidy as a result of the research program and participants 

reporteci that the regular administration of the research measures helped them stay in the 

Progr=- 

Future Researc h 

The sample in this study provided a good representation of healthy adults of 

midde age who were largely a weil educated, white community. However, m e r  

research is needed to determine the effects of such treatments in communities diffkrhg on 

these demographic variables. 

A larger sample size would enable evaluation of demographic variables such as 

age, ethnicity, education, incorne, occupation, and gender that may potentiaily influence 

the relationship between stress and exercise participation. A dehed po pulation-based 



study that ensures d mernbers of the population have an equal chance of king in the 

study would avoid convenience sampiing, and potentidy d u c e  the selfselection bias. 

Seatincation across demographic variables in order to ensure a solid cross sectionai 

cornmunity sample would also be possible with a population-based study. Research results 

would then be more generalizable to the population at large. 

Further research might incorporate more treatment conditions in order to understand 

the relative conm3ution of education and exercise. A fourth group assigned to exercise 

treatment done could be added to the mdy in order to examine the &ects of exercise 

without the educational program, this would enable the research to isolate the differential 

effects of exercise and education using a controlled treatment. A fifth group assigned to a 

self-prescribed exercise would enable the research to control for the eEects of group 

support and staff encouragement. 

Intervention fidelity measufes for the course insmictors could be inwrporated in the 

study in order to masure instmctor-cornpliance with the intervention protocol to ensure 

consistency in treatment interventions. Treatment protocols would aiso give assurance that 

the treatments were delivered in a competent b h i o n  and consistently across Herent 

insauctors. Furthemore, prograrn cornpliance data incorporated into the assessments 

would be usefid to help examine ifadherence to the treatment plan produces larger 

treatment gains. Treatment fideiifl tracking could continue in a more longitudinal design. 

whereby the study foIlow-up would include repeated fxtness and stress measures for a 

period of one year. An informa1 follow-up was conducteci in the present study and found 

that people were continuing to participate in regular moderate exercise. People reported 

that at the completion of the study, they joined local fitness clubs, walking and jogging 



groups, local community exercise Groups or formulated a personalized exercise program. 

Adationally, many reported that they had observed a signincant personal "attitude 

change" about exercise, such that they were finding exercise 'W' and that it did help 

them to continue to feel better. A study using a more extensive and systematic foiiow-up 

period would be usefbl in providing more information regarding latency effècts of the 

programs of exercise and education on stress. 

A random assignment to conditions would also be an hprovement fiom the original 

design as it allows for stronger inferences to be made regarchg the role of exercise in the 

management of stress. The major benefit of randomly assigning participants to groups is to 

baiance the characteristics of the participants in ail of the Groups. However, in random 

assignment, certain results are tme for certain controiled conditions, but such conditions 

don? exist in the natural settïng, and therefore the results don? address namal 

phenomena. In naturd circumstances, participants self-select into Groups and as such, 

random selection uses a set of conditions that don? exist in the real world, they are 

contrived in the sense of creating an "artificial" set of circumstances. A future study might 

compare outcornes of a random assignment to conditions with non-random assignment to 

conditions. 

Findy, future research could examine Groups "at risk" of stress and stress related 

problems, such a clinically depressed populations or cancer patient populations. Cancer 

control is fâcing challenges fkom the current problems in the health care-system which 

include an aging population, unrelenthg increases in cancer incidence rates, as weii as 

stable mortality rates (National Cancer Instinite of Canada, 1995). Although the etiology 

of cancer is not weii understood, the foiiowing hypothesis deserves senous consideration: 



exercise, healthy lifestyie education and reduced stress may significantly boost the body's 

immune system which is known to be Uivolved in suppression of the reproduction and 

activity of pre-cancerous c d s  of the body. 

Studv Contributions 

This shidy demonstrates that moderate exercise (twice a week for 30 minutes) 

combined with education can yield significant gains in fitness and reductions in stress. 

Education about the positive impact of Mestyle change by itselfis not as beneficial as 

education combined wïth an instructional exercise program. However, it is not necessary 

to be an "exercise devotee" in order to see positive results. 

Additiondy, participants reported that the monthly progress indicators provided 

by the data collection procedures were very motivating and helped keep them involveci in 

the program. One major difnculty reported in exercise studies is the high drop-out rate 

@ishman, 1990; Dishman, 1994; Doyne et al., 1987; Steptoe et al., 1989; Ward & 

Morgan, 1984). Frequently, drop-out rates of 40-50% have been reported after 10 weeks 

of initiathg a program @ishman, 1988; Dope  et al., 1987; Ward & Morgan, 1984). 

Although there may be numerous factors contributing to the rates of recidivism, such 

fhdings may indicate that prograrns are not meeting the needs of the participants. It is 

possible that programs are being perceived as aversive, or possibly that the health benefits 

are not readily available, perceived, or obtained. Of the participants who commenced a 

program in the present study, 96% were still participating after 12 weeks which is a 

noteworthy accomplishment. The combination of an effective exercise program, 

interesthg and pertinent infiormation, and tangible indicat ors of progress helped produce 

the effects in this study. 



It is my hope this lùie of research will encourage others in promoting multi- 

disciphry, multi-component strategies for encouraging people to develop a heaithy 

active lifestyle. This study represents an example of how research can be interwoven with 

practice to produce a combination that is more effective than either aione. The dtimate 

benefactors of the collaboration between research and praaice used in this shidy were the 

participants, who discovered that increased fitness and reduced stress could be achieved 

through cotnmifment to a moderate program of exercise and education. 

Ultimately, it is hoped that the positive results in this research will support the 

development of eariy intervention strategies for preventing stress-related illnesses and 

promoting weil-being in Groups at risk. A review of 100 studies pub lished in the Journal 

of the Amencan Medical Association showed that the sedentary Mestyle developed in the 

past 50 years causes widespread bodily damage through reduced vital capacity and cardiac 

output, increased risk of blood dots and stroke, increased levels of cholesterol and 

triglycerides, promotion of osteoporosis, disruption of bowel fliinction and glucose 

rnetabolism, and reduced levels of sex hormone ( B o a  1982). This damage occurs 

independentiy of other health risk factors such as smoking, obesity, alcohol, age and 

f d y  history of disease. The potential of a program such as the one ùi this study to offset 

this trend is enormous. 

Research showing that moderate exercise results in substantial decreases in stress 

is an important contribution to health promotion and prevention efforts as it will be fhr 

easier to promote lifestyle change to include exercise. The current adopted National 

Standards of exercise for health promotion are higher intensity and a longer duration than 

what is being studied in this research. A Canadian survey indicated that the percentage of 



the population who meet the adopted standards of fi-equency, intensity, and duration of 

physical activity was 11% (Stephens & Craig, 1990). Recently, medical scientists have 

begun to value the health benefits of exercise over a wide range of disorders (Blair et al., 

1989; Colgan, 1995), and some suggest that exercise combined in a synergistic way to 

other prevention variables, could be a major stnitegy for preventing and treating ail 

disease. 

In addition to the implications for stress management, the observation that 

favorable physicai and psychological effects emerge with moderate intensity exercise is 

enwuraging fiom the perspective of health promotion. Epidemiological studies have 

suggested that increased physical activity may be more important than achieving "fitness" 

for the prevention of health problems @ o p e  et al., 1987; LaPorte et al., 1984; Leon, 

Connett, Jawbs, & Raurarnaa, 1987; Ramlow, Knska, & Laporte. 1987). There is also 

evidence that modest exercise c~boosts" h u n e  function while intensive training increases 

nisceptibility to illness (Calabrese, 1990; Douglas & Hanson, 1978; Eskola, et al., 1978). 

Moderate exercise programs rnay be more enjoyable, permitting participants to achieve 

goals of physical activity that have previously seemed beyond them without exerting 

undue effort. If positive findings are associated with the acceptable demands of moderate 

exercise, adherence to exercise programs might be enhanced. If the findings observed in 

the present study are shown to be robust on replication, they may have important 

implications for the ways in which programs should be devised for the general public. 
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APPENDIX A 

Hiebert's Stress Mode1 



fl Framework for Controlling Stress 

Stress Contml 
(Do l Want To Feel Less Stressedl 

\ 
Possible 

Yes Health Risk 

Change the Situation? 

Yes No 

Focus on Situation Calm Reaction 
(Reduce Imbalance) (Focus on Person) 

stressor Management Stress Management 

Change lncrease Behauiour Cognition Physiology 
the Coping 
Situation Skills 



Appendix B 

Participant Pre-Treatment Orientation 



Participant Pretreatment Orientation 

Preîiminarv: 
Place sign and directions on waiis and in atrium 
Put outhe on blackboard 
Place consent form and infonnation packages at each table with pen 
Place masking tape at each table 
Hand our name tags for each research Assistant 
Sign our stop watches fiom equipment room-check to rnake sure they are working 
Notify information desk about orientation and what room we wu be in 

Orientation 
Welcome, introductions, and o v e ~ e w  of session 
Thank-you for corning and give tirne lines for when we will be finished the orientation 
(1 -5 hou). Introduce the thesis project and explain that aii components of the research 
study including everything we will be asking them to do, has been thoroughly reviewed 
by an ethics cornmittee at the Universis, of Calgary and been given approvai. 
Emphasize that their participation is purely voluntary, may discontinue at any time 
without repercussions of any kind, and their participation poses no unnecessary nsk to 
their heaith and safety. 
Tirne cornmitment. Explain the total testing time is 4 occasions requiring a one hour 

time penod. Briefly d e s d e  the 2 components we will be measuring 1) fitness 
components; through a Cooper 12 minute walk/run measurement around a track; a 
measurement of the heart rate response to the exercise session; and a resting heart 
measure at home. 2)stress components; using 3 paper and pencil questionnaires which 
take approx 20-30 minutes. Explain that the measurements will be taken at the start of 
the study, and then every 4 weeks thereafter for a period of 12 weeks. AU 
measurements will be taken at the university campus. 7-8 days before a scheduled 
tesàng day or ni& a reminder phone c d  be given to each participant to ver@ the 
date, t h e  and meeting place as well as a reminder to begin measuring ResMg Heart 
Rate upon rising for 7 days pnor to testing day, recording the measurements in the 
h a r t  rate passport, and bringing it with them on testing day. 

Participants fiom ail 3 Groups are present, therefore explain each Group, what 
advities and time wiU be required in order to participate, and the starting dates of 
each Group. 1 will be providing you with a calendar of the dates, times and place for 
each of the testing sessions. 

Send around a business card to each person with home and office phone numbers and 
encourage them to contact me any tirne with questions, concems, parking problems, or 
any other problems that might corne up with schedulùig or other. Point out on the 
consent form the nurnber of the academic supervisor and the dean of graduate studies. 
Emphasize that they should keep me informed of any changes in heaith status (sucgery, 



new iIlness or disability, or new instructions fiom family Doctor, or if they are told not 
to participate in any exercise for any reason what-so-ever) 

Regardes of the Group you will participate in for the study, you will be measured 
once every 4 weeks for a total of 4 times. 

Review parking, shower facilities and locker rooms, appropnate shoes (ninning shoes 
or good waiking shoes) and clothing (Iayers, loose fitting and cornfortable) for 
exercise session. 

emphasize keeping in close contact with me. If rnissing a scheduled testing session or 
have trouble taking pulse mesures at home, c d  me as soon as possible. Give exarnple 
of participant in the pilot study who could not take her pulse masure at home, but did 
not c d  me und the last day. 

Thoroughiy explain the 6 testing sessions. 

Explain punctuality issues. I wiii hold up measurement session as long as 15 minutes. 
lfyou are late beyonci that for a measurement session, I will offer you 2 options: to 
stay after the main Group is finished the track testing and then I will do the 
measurement then, or provide you with an aitemate testing day. 

Discuss importance of honesty in reporting, contidentialj. and storage of information, 
and anonymity. Discuss entry of data entry as an ID number not a name. 

10. Emphasize carefuhess of completing questionn- and that RA will be circulating 
and checking the answer keys for any missed items. Each questionnaire will be 
checked twice and initialed in the right hand corner. 

1 1. Mow for any questions. 

12. Have them read and sign the consent forms dong with the ParQ and waiver forms. 

13. An orientation sign-in sheet is being passed around for narne/number/dentify which 
Group/ indicate the start dates of the program they will be taking. Explah this is for 
my records that each participant completed the appropnate paper work, consent 
forms, and attended the orientation. 

14. Teaching and practice session for measuring pulse rates a) at home, and b) on the 
track following the Cooper exercise session. Foilow detailed protocol- d o w  t h e  for 
finding pulse and at l es t  3 practices sessions. RA will be doing accuracy checks. 



Instruction and Practice of Measuring Heart Rates and Cooper Fitness Test 

Explain the recording of pulse rates for a) at home Resting Heart Rate, using the hart 
rate passport (hand out an example to each person to keep). Encourage practice at 
home before the starting date of the study. 

Explain the recordlig of pulse rates for b) on the track following the Cooper exercise 
session. Show example how to record on the masking tape including their 
name/datdGroup/and identifying iffirst, second, or third heart rate measure by wnting 
on the tape before going up to the track to do the measurements. Show where the 
masking tape will be placed @ack of hand, dong shirt sleeve, over right hip). 

Hand out s m d  pends and practice following the explained protocol, have them do 3 
heart rates and record them on the masking tape after placing on appropriate and 
preferred place. 

Explain using the diagram on the board, the Cooper exercise test on the track. 
Placement of the tuners, and the whistle indicators as per protocol. Explain counting 
of the laps and the recording method on the masking tape as they are exercising. 
Explain the submaximal effoa, what to do ifpah, dimness, nausea, or crarnping. 

Explain general track protocol for safiety ffom other users, direction of movement 
around the track, location of washrooms and water fountains. 

AUow for questions and clarifkations. 

Take them to show classroom locations and posting of the classroom in the atrium 
when they anive on a testing day. 

Take them to the track for a practice session of the 12 minute Cooper and 
measurement of hem rate recovery and recording. 

Follow protocol using whistle as signai. 

Explain protocol of subrnitting masking tape to investigator checking for name, date, 
Group, and going over entries with blue pens. 

1 1. Investigator wül check each one as subrnitted for legibility and cornpleteness of 
entered information. 

12. Ailow for questions. 

13. Thank them for corning. 

14. Tell them they will be receivhg a cal1 for the date of fist testing day. 



Appendix C 

Training Protocol for Research Assistants and Volumeers 



Training Protocol for Research Assistants and Volunteers 

Preliminarv: 
Place sign and directions on walls and in atrium 
Put outline on blackboard 
Place consent fom and information packages at each table with pen 
Place masking tape at each table 
Hand our name tags for each research assistant 
Sign our stop watches fkom equipment room-check to rnake sure they are working 
Notify infoxmation desk about orientation and what roorn we will be in 

Orientation 
Welcome, introductions, and o v e ~ e w  of session 
Thank-you for coming and give time hes  for when we will be fuiished the orientation 
(1.5 hour). htroduce the thesis project and explain that ail wmponents of the reseafch 
study incfuding everything we will be asking them to do, has been thoroughly reviewed 
by an ethics co1I1IILittee at the University of Calgary and been given approval. 
Emphasize that the participation is purely voluntary, may discontinue at any tirne 
without repercussions of any bci, and their participation poses no unnecessary nsk to 
their hedth and saféty. 
Time conmitment. Explain the total testing tirne is 4 occasions requuuig a one hour 
time period. Briefly descnie the 2 components we will be measuring 1) fimess 
components; through a Cooper 12  minute walk/run measurement around a track; a 
measurement of the heart rate response to the exercise session; and a resting heart 
mesure at home. 2)stress components; usîng 3 paper and pend questionnaires which 
take approx 20-30 minutes. Explain that the meanirements d be taken at the start of 
the study, and then every 4 weeks thereafter for a penod of 12 weeks. AU 
meanirements will be taken at the university campus. 7-8 days before a scheduled 
testing &y or night, a reminder phone cal1 be given to each participant to ver@ the 
date, time and meethg place as well as a reminder to begin measuring Resting Heart 
Rate upon nsing for 7 days prior to testing day, recording the measwements in the 
h a r t  rate passport, and bringùig it with them on testing day. 
Pass around the questionnaires and review the responsibility of the volunteers and RA 
to check each item for a response (show the technique usïng a blank paper and guiding 
it d o m  each item to check for a response) and to place initials in the right hand 
corner. Show them how to place the left hand over the actual questions so that it 
shows the participant that you are not checking the item response in a way that 
identifies what item the participant is responding to. This maintairis co~dentiaby. 
Each questionnaire must be checked by 2 people. Once completed the package is 
placed in an envelope. The last person to check will then write the date, measurement 
î h e  (1-2-3- or 4)- and the Grour, the ~artici~ant is in- 



TIMING FOR POST-EXERCISE HEART RATE 

12:00 minutes Whistle to end exercise session 

12~19 minutes Whistle to prepare 10 second count down 

12:20 minutes START 10 second count d o m  

12:30 minutes Say loudy "START CO UNî7NG" 

12:45 minutes Say loudly "STOP COUNmGr' * * * 

13:49 minutes 

1350 minutes 

14:OO minutes 

14~15 minutes 

Whistle to prepare 10 second countdown 

START 10 second count down 

Say loudly "START COUhTIZVGt' 

Say Ioudly "STOP COUNTING" *** 

16~49 minutes Whistie to prepare 10 second countdown 

16:50 minute START 10 second count down 

17:OO minutes Say Ioudly "START COUNï7NGG" 

17: 15 minutes Say loodly "STOP COUNTIlVG" * * * 

*** Remuid hem to write the number down on their tape after counting 

nie investigator will give a whistle waming at the point at which you should begin your 
10 second countdown. As soon as you cumplete the count down you will say "start 
counting" to the participants. The investigator will give a whistle warning at the point at 
which you shouid begin your 10 second count. The stop watch you will be usuig must 
mordhate with the indicated times on the chart. Remember that the actual time m e  the 
participants will be counting their pulse d be 15 seconds. At the 15 second mark on the 
stop watch you wiIl Say "stop counting" to the participants and rernind them to record the 
number on the tapes. This will be repeated 3 times. 



* Im~ortant Reminders for Research Assistants Durine Track Tirnine and 

1. Keep the participants on track, hurry them in to the timing station as they only have a 
few seconds to fhd their pulse and prepare to measure it. Cd out to them to "fmd your 
pulse and quickly corne in" 
2. Tell them before you get to the 10 second count down that the 10 second count d o m  
is about to occur, does everyone feel a pulse? Link them to a nurse ifthey cannot find a 
pulse before the 10 second count down. 
3. Remind them to start counting the beats as soon as you Say "start" and not wait unfil 
you fuiish the 2 words "start counting". 
4. Mer each pulse count remind them to wnte the number down on the tape. 
5. Mer you have done the 30 second and the 2 minute puises, remind them to be sure to 
add the last part of their lap to the tape (example: 114, I/2, or 3/4 lap). You should tell 
them what station (1/4 mark, 1/2 mark, 3/4 mark) you are at as they rnay get confiised. 



Participant Exercise Logs 



HOWMUCHEX2FRCISEDID YOUDO THIS MONTH? 

mis questionnaire is designed to memre  how much exercise you have 

been doing over the lasi 4 weeks incfuding today. SpeczjîcaIly we are 

interested in knowing how much AEROBlC DYERCISE that you have 

parn'cipated in this mon& Ifyou are in Croup Z for the stdy, we are 

interested onlv in the aerobic exercise you have been doing VI additinn to 

.vow classes at T m  Gvm. gyou me in Group 2 for the study, we me 

interested in PIC of the aerobic tazrcike vou have been dom. Ifyou ore in 

Group 3 for the stuày, we are interested in detenninin~ i f  vou oarricipated at 

alC in aerobzc exercise. 

REROBIC oXERCISB are activities that raise yow h e m  rate and sustain i f  for 12 minutes or longer. 
This ~(~tlaIIy happns in activities such a~ running, jogging* swimming, biking, aerobic dance, 
stainnasterI treaahiiI, tennis, racquetba fi, baske tball. stationary biking, cross c o u n q  skiing, rowing 
machines, nurdic machines, etc. Ifyou are not certain ilthe exercise activity you didpwticipute in is an 
aerobic activity, pfease ask the sîziày imesfigatorfor ussistance now. 

NAME: 
GROUP: ( 1 9 2 9  or 3) 
SESSION: (measurement time 1,2,3, or 4) 
DATE: 



27iefltst q u d n  k, didyou engage in any uerobic exercise (os lisied belau) Ur the past mot&? 
No Yes 

If vou amwered M to the above question. then you have cornpleted this q u e s t i o ~  and rnay tuni it in 
to the investigmr, 

If VOK mswered ves to the above question, then piease read the foiiowiag instnictions and answer the 
questions to the best of your memory. 
1. Plecrse mark un X in the spuce prwided for each type of erercise you padk@ated Ut mer the iast 

wwntli. If you p-ated in more than one, mark an X b& aCI the ereccises you pîmkipcded Ur 
2. For eocli exerclse that you piaced an X besidè, esthde tu the best of your memury, the t&zi 
number of rCqysyou didthut ctdntity mer the kàstmontli UlckùdUIgîoàày. Piacethknumberin the 
~econd#Cwnn. 
3. For errch exercise that you p k e d  an X, &Ide tu the best of your memov, the number of nrUuaes 
that you rCid thut acîivity eoch !itne you exercised mer the &st ltulntli UiclutEng to&y. Please d up 
the îoîal nrunber of minutes for oll of the dqys UI whidt yuu did an adrdrvity. 
EjEompkireculmiU x 2days 15 + 20 35 mins 

swUnming x S&ys 10 + 20 +10 +25 +O5 65 mins 

1- 1 1 #OF 1 NüMBEROF MINWïES 1 Totai Minutes 

ninning . . 
JOgguig :  

swimming 
biking 
stationary bike 
aembic-dance 

l 
-- -- 

squash l 

DAYS 

tennis 

- - -- 

soccer 
skipping rope 
vigorous dancing 

- 

( wrdic machine 1 1 1 1 
1 other I l l I 



Appendix E 

RecruiÉng Advertisements for Participants and Research Assistants 



HEQLlï3AND FIlliiVESS STUDY - A University of Calgary investigator needs 
volunteers for a study evaiuating fitness and its effect on health. Phcipants must be 
between the ages of 18 - 68 years, previousZy active (within the last 10 years) in an 
aerobic-exercise activity (jogging, nuUiing, swimming, biking, aerobic-dancing, etc), but 
for anv reason are currently not participating in an aerobic exercise activity of  any 
khd. Cd Carol any t h e  at 220-3675 or 289-8422. 

HEALTH AND FITNESS STUDY: Investigator 
fkom the University of Calgary needs volunteers for a 
study evaluating fitness and its effect on health. 
Participants must be between the ages of 18-68, 
previouslj active (within the last 10 years) in an 
aerobic-exercise activity (j ogging, running, biking, 
swimming, aerobic-dancing, etc), but for any 
reason are currently not participating in an 
aerobic activity of any kind. Cal1 Carol any time at 
220-3675 or 289-8422. 



RESEARCH ASSISTANTS NEEDED: Graduate student in 
counsehg needs research assistants to help with test adminzstmtzon md 
data collection. No previous experience necessary. Please call Carol anytime 
at 289-8422 or 220-3675. 

VOLUNTEERS FOR RESEARCH NEEDED 

A graduate student at the University of Calgary needs volmteers to help 
with fitness testing in a HEALTH AND FITNESS STUDY. Voiunteers 
must be either cerfiied ùr S.T.RA. or currently enrolled in the S.T.F.A. 
program. This is a good opportuoity to build and develop 
fitness testing skills ! C d  Carol anytirne at 289-8422 or 220- 
3675. 

Nursing CoUeges and University of Calgary College of Nursing 

Research Assistanfs Needed for a HEALTH AND FITNESS 
STUDY:Graduate student needs research assistants to help with 
administration of questionnaires and data collection. No 
previous experience necessary . 

C d  Carol anytime at 289-8422 or 220-3675. 



Appendk F 

Informed Consent Fom 



Dear participe 

My name is Carol Malec. 1 am a graduate student in the Depariment of EdumtiomI 
PsychoIogy at the Uniwrsity of Calgary conducting a research project as part of the requinment 
towards a M.Sc. degree. This research project is under the supervision of Dr. Bryan Hiebert nom 
the f-lty of C 0 ~ ~ ~ e i 2 i n g  Psychoiogy. I am writing to provide informaîion regarding my research 
project which is examining the &kas of aerobic exercise on stress, so tbat you can make an 
informeci decision regarding your participation. 

This consent fom is part of the process of infonned consent. It should give you the basic 
idea of what the research study is about and what your participation wili involve. If you would W<e 
more detail about something mentioued, or information not includcd, you shouid fèei fke to ask. 

The purpose of the study is to monitor the changes in stress levels as iïtness levels change 
with an exercise program over the .  As part of the study you wiil be asked to record your Resting 
Heart Rate at home, complete post-exercise kart rate recovery measurernents, and do a 12 minute 
exercise test The 12 minute exercise test is part of the protocol foliowed by the Trym Gym 
Lifestyk Program nt the University of Calgary and will be administered by iicensed ijtness 
instructors. The exercise testing will be administered and superviseci by both an A.F.L.C.A. 
certifiai h e s s  instnictor and a registered nurse. M e r  certifications held by the health care 
leaders include current C-P.R. 

You wiU also be asked to cornpl*e 3 questionnaires every 4 weeks. for the duration of the 
study. These procedures will take apprownately 30 - 50 minutes. You should be aware mat even 
if you give permission to participate in this study, you are free to withdraw at any time for any 
reason and without any adverse affécts. You should also feel fiee to ask for clarification or new 
information throughout your participation in the midy. 

Participation in this shidy will involve no greater risks than those ordinarily experienced in 
M y  Me. 

To ensure anonymity, the information you will be providing for diis shidy will be 
collected, recordeci and kept in saictest confidence through locked file cabinets at the Universis> of 
Calguv. ûniy Group results will be reporteci in any published studies. The raw data will be kept in 
a locked nle cabinet and destroyed two years after completion of the snidy. 

Ifyou have any questions, please feel free to contact me at 289-8422/ 220-3675 my 
supervisor Dr. Bryan Hiebert at 220-7774 the Chair, Faculty of Education Joint Research 
Ethics Cornmitte9 at 220-5626, or the Office of the Vice-President of Resmch at 22û-3381. 
Two copies of the consent f o m  are provideci. Please retum one si@ copy to me and retaiu the 
other copy for your records. Thank- you for your participation and Cooperation. 

Carol A. MaIec 



Consent for Participation in Research 

Research Project: Aerobic exereise and stress: The relationship between fitness levds and 
stress lwels. 

hvestigamr: Carol A Malec (M.Sc. Student) 

I agree to participaie in the research project entitled: Aerobic exercise and stress: The relationship 
between h e s s  levels and stress levels. 

Mer reading the enclosed information about the shidy, 1 understand thaî consent means that 1 wiIl 
take part in answering questio&es, completing fitness tests and rneasuring R&g Heart Rates 
at home. This will involve a 12 week p e n d  of participation and will be cornmensurate with the 
Trym Gym Lifesty1e Change Program, or other fitness programs 1 have enroileci in 

The 12 minute exercise test is part of the protocol foilowed by the Trym Gym Liféstyle Program at 
the University of  Calgary and will be admiinistered by licensed fitness instructors. The exercise 
tesfing will be supe~sed  by both a certi5ed fitness instructor and a registered nune. Licensing for 
both health proksionals include current CPR certification. 

1 understand that participaîion in îhis shidy may be texminateci at any tirne by my request or at the 
request of the investigaior. Participation in this project andor withdrawai fiom this project wiil not 
adversely affect me in any way, nor S e c t  the instruction or delivery of the Trym Gym L i f i i e  
Program, or any other f i a s  program that 1 have enroileci in. 

1 understand tbat the information fiom this shidy wiii remain confidential and wiii not be associared 
with my identity in any way. 

My identity will not be revealed to anyone other than the primary investigator. Carol Malec 

1 understand that only Group data will be reporteci in any published reports. 

1 undersiand that confîdentially 1 may have access to my own resuhs and measurements that are 
recordeci as part of the sîudy. 

1 understand that if 1 have any questions 1 can contact the researcher at 289-8422/ 220-3675 the 
study supervisor Dr. Bryau Hiebert at 220-7770, the Chair, Facuity of Education Joint 
Research Etbics Cornmittee at 220-5626, or the Office of the Vice-President of Research at 
220-3381. 

Date Signature of Participant 

Investigator's Signature Participant's Printed N a w  



Appendix G 



T R .  GYM: 
PRE EXERCISE QUESTIONAIRE 

PLEASE FlLL OUT PRiOR TO PARTIClPATING IN A TRYM GYM FITNESS PROGRAM 

1. Do you participate in regular physical ad*? 
(Le. moderate exertise, 3 thes a week) 
List activities: 

2. Have you ever had a heart rittack ? 
Did you attend Cardiac Rehabiiitation? 

3. Do you have high blood pressure, a heart murmur, or heart disease? 
Circle which one and explain: 

1 4. Are you taking any medication (ie, digitaiis, quinidine, nitroglycethe) or any 1 Yes No 1 
other dnig for a medical condition? 
Narne of dnig(s): 

1 5.  Do you wer have chest, neck, shoulder or a m  pains or pressure during or 1 Yes No 1 1 after aercke? Please explain: I I 
1 

6.  1s your heartbeat irregutar, or do you have speiis where Ï t  is suddenly fbt? 
Please explain: 

1 

Yes No 

I 
-- 

7. Ifyou waiked on the level for a mile at an average pace, wouid you get out 
of breath, have pain in your chest or legs, or develop exireme tiredness? 

PRINT 
NAME: DATE: 

Yes 

8. Do you have bone or joint problems such as arthntis or osteoporosis? 
Please explain: 

9. Do you have Diabetes? Type 1 or 2 ? 

10. Do you have Asthma? 1s it exercise induced? 

SIGNATURE: 
(Paredguardian must sign for those under 18 years) GROUP 
Ifyou have answmd yrs to questions 2 to 8 you may be asktd to provide Trym Gym uith 
a letter from your doetor supporthg your participation in our program. NB: lf you have 
any h dth  changes, plcase nom the Trgm gym office. Ma196 

Yes No 

Yes No 

Yes No 



Appendk H 

Instructions for Measuring Resting Heart Rate 



Instructions for Measurine Resting Heart Rate at Home 

INSTRUCTIONS: Restùig Heart Rate cm provide usefid information about 
your fitness. It is therefore important to leam how to obtain these measures 
accurately by use of these steps: 

1. Set your darm for ap~roximately 15 minutes before you normdy set it. 
Apon waking, lay stïll for mother 5-10 minutes in a cornfortable position 
Be sure that you have not had anything to eat or drink for at least 3 hours 
before taking this measurement. If you smoke, do not smoke for at least 30 
minutes prior to t a h g  this measurement. 

2. After the rest period and while you are still lying down, take your pulse at 
the carotid artery on either side of the neck or use the radial pulse at the 
thumb side of your wrist at the spot where the wrist bends. Use your index 
hger to find and count the pulse as the thumb has its own pulse and will 
cause you to count inaccurately. Watching a clock with a sweep han& 
count the pulse for an entire minute. The resulting number is your Resting 
Heart Rate. Record it immediately as you will forget it. 



Instnrctioas for Post Exercise Heart Rate Recovery Measurernents 



MEASURlING POST-EXERCISE HEART RATE RECOVERY 

PURPOSE: 
The purpose of this procedure is to detemine how your hart responds to an exercise 
session once you have stopped exercising. 

METHOD: 
You will be asked to count your pulse rate within one minute of completing your 12 
minute exertise session. The investigator d give you a 10 second signai before asking 
you to start counting your pulse. Ifyou have problems hding your pulse, ask the 
investigator to help you as sometimes it is cificult to fïnd. The investigator wiil say "start 
counting" and t h e  a 15 second interval. The investigator will then say "stop counting". 
Record the number immediately. This di be done for 3 separate times: 
JO-seconds poa exercise, 2-minutes post-exercise, and Srninutes post-exercïse. 

rnSTRUCTI0NS: 
1. Imrnediately upon finishing your 12 minute fitness test, observe where you have 
stopped on the track and quickly record the number of laps around the track 
that you completed ( to the nearest 1/4 iap of the track). 

2. Proceed immediafdy towards the designated area where the investigator will be 
standing and attempt to locate your pulse as you are doing so. The investigator wiii give 
you a count down from 10 seconds to O seconds as a signal to get you to prepare for 
counting your pulse. 

3.  The investigator will say "start counting" and you should begin to count each heart 
beat until the investigator says "stop counting". ùnmediateiy record the nuniberyou 
counted 

4. Before 2 minutes locate your pulse and prepare for the 10 second count dom. When 
the investigator says "start counting", you should begin to count each pulse untii the 
investigator says "stop counting". Immediately record the nurnber you counted 

5. Before 5 minutes find your pulse and wait for the signal 10 second count down by the 
investigator. When the investigator says "start counting" begin counting your pulse 
until the investigator says "stop counting". Immed(ae& record the numberyou 
counted 

6. YOU have now completed the fitness testing. Plea~e prht  yOur first and 
last name on the tape before turning it into the investigator . 
Feel free during this procedure to continue stretching and moving your 
legs and arms as part of a warm-down stretch. 



Appendix J 

Correlation Tables for Group 1, Group 2, Group 3 



Correlation between Stress & Exercise Variables for gr ou^ 1 (n=36) 

DHS1 DHS2 DHS3 DHS4 SSIl S S I .  SSI3 SS14 
DHS I 
DHS2 
DHS3 
DHS4 
SSIl 
SSI2 
SSI3 
SSI4 
Coopl 
coop2 
c00pf 
coop4 
RHRl 
RHEU 
RHR3 
RHR4 

C00pl COOP:! c00p3 c00p4 RHR2 RHIu m 4  
Coopl - 
coop2 .93*** - 
COO@ .85*** .88*** - 
C O O ~ ~  .84*** .81*** .86*** -- 
RHR1 -.46** -.38* - 4 7  -.50*** - 
RHR2 -.46** -.42** -.49*** --55*** -96*** - 
RHR3 -.25 -22 -.29 0.29 -58'"" .59*** - 
RHR4 -.48*** -.42** -.53*** -.66*** .go*** .92*** 3*** - 
* p < .OS 
** p < .O1 
*** p < .O01 



Correlation between Stress & Exercise Variables for Group 2 (n=19) 

DHSI - 
DHS2 .go*** - 
DHS3 .87*** .81*** - 
DHS4 .73*** .81*** -87*** - 
SSIl .79*** -56"' 7 .57** - 
SSI2 .75*** 6 7 .67** .al*** - 
SSI3 O *  6 6 .72*** .88*** M*** - 
SS14 .79*** .76*** 8 .86*** .79*** 4 .87*** - 
CO OP^ .O8 -10 -13 .O7 -24 -- 04 -16 -20 
CO OP^ .O5 .O3 .15 . 10 -22 -. 10 -17 .23 
COO@ -.O0 .OU -11 .O9 -20 -.II -16 -19 
COOM -. 15 -.O7 .OZ .O0 -.O0 -.23 .O5 -10 
RHRI -.O2 -18 - 10 -28 .O4 -28 -10 -19 
RIXR.2 -.i9 .O9 4 0  .O7 -.O5 -23 -.O5 .O3 
RWR3 -.O5 .16 .O2 -17 .O8 -26 .I 1 -10 
RHR4 .O7 -16 - 13 -24 -15 35 -2 1 -19 
* p < .O5 
*+ p < .O1 
*** p < .O01 

c00pl c00p2 COOP) c00~4 m l  -4 
Coopl - 
coop2 .94*** - 
C00p3 .94*** .98*** - 
COOH .85*** .92*** .92*** - 
RHRl -.27 -.27 -.25 -.26 - 
R H R 2  -.25 -.33 -.3 1 -.33 .88*** - 
RER3 -.25 -.29 -.24 -.30 .92*** .go*** - 
-4 -.12 -. 14 -. 10 -.2 1 7 .79*** .86*** - 
* p < .O5 
** p < -01 
*** p c .O01 



Correlation between Stress & Exercise Variables for gr ou^ 3 (n=15) 

DHS I 
DHS2 
DHS3 
DHS4 
SSIl 
SSI2 
SSr3 
SSI4 
Coop 1 
coop2 
c00p3 
c00p4 
R.HR1 
RHR2 
]RZI[R3 

RHR4 

coopl  Coop2 c00p3 Coop4 ml RHR2 RHIU RHR4 
Coopl - 
C00p2 .85*** - 
C00p3 .80*** .87*** - 
c00p4 .go*** .go*** .97*** - 
RHRl -17 -24 -2 1 -25 - 
RHR2 .ll .O9 .O6 .12 .92*** - 
RH33 -.IO -. 15 -. 18 -. 18 -30 .3 1 - 
RHR4 .O6 .O5 .I 1 -12 ,84*** .go*** -35 - 






