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Abstract of Dissertation Presented to the Graduate School 
of the University of Florida in Partial Fulfillment of 

the 
Requirements for the Degree of Doctor of Philosophy 

THE BENEFITS OF CIRCUIT WEIGHT TRAINING 
IN LAW ENFORCEMENT PERSONNEL 

By 

Dale R. Belles 

August, 1989 

Chairman: Nancy K. Norvell 
Major Department: Clinical and Health Psychology 

The present study was designed to investigate the 

effects of circuit weight training on mood, perceived 

stress, job satisfaction and physical symptoms in a 

population of law enforcement personnel. Subjects in 

this study were 43 male state law enforcement officers 

who were not regularly exercising when enrolled in this 

study. Subjects were randomly assigned to either four 

months of free circuit weight training (Nautilus) or a 

wait-list control condition. Subjects in the exercise 

condition received 16 weeks of weight training utilizing 

twelve Nautilus machines. Fourteen of twenty-eight 

subjects assigned to the exercise condition successfully 

completed training. Four months of circuit weight 

training lead to a significant increase in strength as 

measured via one-repetition maximums on two Nautilus 

machines as well as a hand dynamometer. As predicted 
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from previous literature, circuit weight training had no 

impact on resting heart rate or resting blood pressure 

(systolic and diastolic), and lead to no discernible 

cardiovascular improvements as measured via a submaximal 

step-test procedure. Compared to the wait-list control 

condition, subjects receiving four months of circuit 

weight training demonstrated significant reductions in 

anxiety, depression, physical symptoms and hostility. 

Results indicated that subjects who did not complete the 

weight training program evidenced significantly greater 

anxiety, depression, and hostility at pre-treatment than 

subjects who completed the program. Subjects who 

successfully completed the four-month weight training 

program were more likely to be younger, married and 

working out with a partner, suggesting the importance of 

social support in predicting adherence to exercise. The 

possible meanings of these findings as well as the 

limitations of the study are discussed along with 

implications for future research. 
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INTRODUCTION 

As attention has been drawn to stress and its 

potential adverse effects, scientists and health 

professionals have become increasingly interested in the 

identification and treatment of stress as it relates to 

occupational demands. Occupational stress has been 

defined as "the sum total of factors experienced in 

relation to work which affect the psychological and 

biological homeostasis of the worker" (Weiman, 1977, p. 

119). Occupational stress has been associated with a 

variety of health consequences including coronary heart 

disease, hypertension, diabetes, and ulcers (Cobb & Rose, 

1973; Russek & Russek, 1976; Sharit & Salvendy, 1982). 

Stressors that contribute to job stress may derive from 

the physical environment, the work itself, group and 

organization relationships, or outside influences such as 

family problems, economic difficulties, and other 

stresses and strains not directly related. Also thought 

to be important are other individual differences which 

mediate the relationship between job characteristics and 

job performance or negative health outcomes. 

With the advent of Martin Reiser's work in the 

1970 1 s (Reiser, 1970, 1974), explicit attention is now 

being paid to the role of stress in police work. A 
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growing body of literature has been directed toward 

identifying sources of stress for police officers, with 

all investigators operating on the premise that police 

work is more stressful than most other occupations 

(Kroes, 1985). Such assumptions have been based on 

statistics related to rates of alcoholism, divorce, 

suicide, and a variety of health problems among police 

officers (Donovan, 1981). 

Employers, including law enforcement agencies, have 

a vested interest in minimizing the negative consequences 

of various sources of stress on job performance. 

Empirical documentation of the specific advantages of 

health improvement programs aimed solely at reducing 

negative health outcomes such as hypertension, obesity, 

and smoking indicate a general trend toward cost 

effectiveness for improving job performance (Fielding, 

1982). In addition to programs addressing specific 

health problems, employers have also begun to offer more 

global stress management programs. Because stress often 

cannot be avoided or controlled, it seems that the most 

generally effective way to reduce the deleterious impact 

of stress on health would be to concentrate on enhancing 

one's ability to tolerate stress and avoid developing 

stress-related health problems. 

In a review of 13 studies, Murphy (1984) offered 

tentative conclusions that worksite stress management 
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programs are beneficial in teaching employees greater 

control over physiological and psychological systems 

which may contribute to the production of the symptoms of 

stress. These benefits included reductions in 

physiological arousal levels, and self-reported 

reductions in anxiety, tension, sleep disturbances, and 

somatic complaints. In addition, participants in these 

programs also reported an increased ability to cope with 

both work and nonwork-related stressors. 

Given the above findings, an increasing number of 

law enforcement agencies have taken an active interest in 

minimizing the negative consequences of various sources 

of stress of job performance, and many are offering 

either health promotion or stress reduction programs in 

training academies. Employee health programs often 

consist of physical examinations to provide early 

detection of stress-related disorders and assistance in 

the reduction of hypertension, obesity and smoking. One 

such program (Wood, Kreitner, Friedman, Edwards, & Sova, 

1982) employing 4,524 California Highway Patrol Officers, 

emphasized the feasibility and cost-effectiveness of low

cost, in-the-field wellness screening for obesity, 

hypertension, diabetes, high cholesterol levels, smoking, 

physical fitness and stress. Their health 

evaluation/wellness screening was reported to yield 

reasonably accurate projections for morbidity among CHP 
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officers for preventable diseases such as heart attack 

and stroke, serving as a cost-effective early warning 

system to detect serious yet alterable risks of disease 

and premature death. 

More comprehensive stress management intervention 

programs have also been applied to law enforcement. For 

example, Sarason, Johnson, Berbeich, & Siegel (1979) 

reported that a cognitive-behavioral stress management 

program emphasizing skills for managing anxiety and anger 

was superior to a control group on observer ratings of 

role-play enactments of traffic stops and field 

interrogations. O'Neill, Hanewicz, Fransway, and 

Cassidy-Riske (1982) compared exercise (unlimited access 

to a university gymnasium), stress innoculation, a 

combination of exercise and stress innoculation, and a 

control procedure (unstructured group meetings) on job 

performance and perceived stress in 86 sheriff's 

deputies. Using accidents, injuries, sick leave, 

citizen's complaints, disciplinary actions and use of 

firearms as indices of job performance, there was no 

discernible improvement in subjects in any of the 

experimental conditions. An uncontrolled evaluation of a 

stress management program employing stress awareness 

training, rational attitude training, assertion training, 

and relaxation with 55 police administrators (Lester, 

Leitner, & Posner, 1984) resulted in significant pre- to 
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post-treatment improvement on all six scales of the 

Profile of Mood States (POMS), and measures of 

frustration, work overload, Type A behavior and anxiety, 

but not on a measure of job satisfaction. Anderson 

(1975) compared group biofeedback training with 

progressive relaxation and self-relaxation groups in 

police officers. Compared to the latter two approaches, 

officers who received biofeedback training were 

significantly better able to lower their muscle tension 

levels before and after exposure to stressful situations. 

Cognitive self-control techniques have been employed with 

police by Novaco (1977) who suggested that these 

techniques might control autonomic arousal in situations 

of provocation, thereby reducing stress. His approach 

included cognitive preparation for the provocation, 

behavioral rehearsal of coping techniques in applied 

role-play situations, and training in conflict resolution 

methods. 

The previously described studies demonstrate that 

programs designed to ameliorate the effects of 

occupational stress can take a variety of forms. 

Physical fitness programs designed to improve subjects' 

physical conditioning, thereby preparing them to be more 

resilient to the physiological and psychological effects 

of stress, have been an increasingly common component of 

stress management programs (e.g., O'Neill et al., 1982). 
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The premise underlying the development of physical 

fitness programs for the management of occupational 

stress has been that with a more physically fit body 

there would presumably be a higher self-esteem, a 

decreased latency of habituation to, and recovery from, 

stressful stimulation, and ultimately a greater 

resistance to stress pathologies. Accordingly, many law 

enforcement agencies have implemented exercise programs 

in their academies not only to enhance officer health but 

also to enhance those physical abilities that are needed 

by the officer for the performance of his or her duties. 

Unfortunately, aside from the O'Neill et al. (1982) study 

which found no benefits of an unstructured exercise 

program on measures of job performance and perceived 

stress, reports of the psychological benefits of exercise 

training in law enforcement officers remains non

empirical and anecdotal. 

In the current investigation, a technique that has 

been described as one method in building a resistance to 

stress, circuit strength training or Nautilus training 

(Darden, 1985) was implemented using an experimental 

design and examining its effect across a range of 

cardiovascular, strength, and self-reported measures of 

stress, depression, anxiety, physical symptoms and job 

satisfaction. To date, no such study of circuit weight 

training has been reported in the literature. The 



7 

subject population targeted for the current investigation 

was law enforcement personnel. This occupational group 

was chosen because law enforcement personnel are thought 

to be at risk for developing stress-related health 

problems. The methodology of this study and results are 

described in subsequent sections. In the remainder of 

this section, representative reviews of the research on 

the concept of stress, police stress and the 

psychological and physiological effects of exercise are 

provided. 

The Concept of Stress: A Theoretical overview 

Over 100 years ago, Claude Bernard (1879), 

emphasized the importance of maintaining the integrity of 

the "internal milieu''· Later, Walter B. Cannon (1929) 

observed the effects of hunger, thirst, and strong 

emotions (e.g., fear and rage), on the secretion of 

adrenalin, and formulated the concept of "homeostasis" 

and "steady state" of the physiological processes. 

Cannon postulated that while initial or low-level 

stressors could be withstood, prolonged or severe 

stressors lead to pathophysiological processes. 

These early discoveries set the stage for Hans 

Selye's (1936) response-based conceptualization of stress 

and the development of his theory of the General 

Adaptation Syndrome (or GAS) which depicted stress as an 

orchestrated physiological response to environmental 
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challenges to the organism. Selye (1976) found in the 

course of experiments with animals that stress reactions 

develop through three stages: (1) the alarm reaction, 

(2) the stage of resistance, and (3) the stage of 

exhaustion. Selye called the stress-producing agents 

"stressors," and empirically determined their effects 

upon various bodily systems (particularly the 

hypothalamic-pituitary-adrenal cortex mechanisms and 

immunosuppression). Despite the diversity in stressors 

which animals were exposed to (e.g. prolonged immersion 

in ice water or crowding) there was great similarity in 

the acute physiological reactions including enlarged 

adrenal glands and peptic ulcers. A wealth of data 

exists today, however, which challenges Selye's notion of 

response uniformity, and points to the importance of 

personality, environmental and perceptual factors in an 

individual's response to stress (Appley & Trumbull, 

1986) . 

Stimulus conceptualizations of stress define stress 

from the characteristics of the stimulus, as opposed to 

the response. Stimuli in the environment that are 

demanding or disorganizing to a person are deemed 

stressful if they are shown to lead to psychological 

distress or physiological impairment (Holmes & Rahe, 

1967). Numerous weaknesses of this model have been 

pointed out, most notably the tendency to disregard the 
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function of appraisal, perception and interpretation in 

the meaning of an event {Lazarus & Folkman, 1984). 

Perhaps the most common conceptualization of stress 

today is a transactional model based on the early work of 

Lazarus {1966). This mediational S/R theory of stress 

provides a conceptual link between stress research and 

contemporary cognitive-behavioral techniques which 

promote realistic or adaptive appraisals of environmental 

situations. Thus what is deemed stressful is a perceived 

imbalance between environmental demand and the resources 

of the organism {Lazarus & Folkman, 1984). Trumbull and 

Appley {1986) elaborated on this model by suggesting that 

the imbalance can occur when either the real or perceived 

environmental demands outweigh real or perceived coping 

capacity. 

Hobfall {1989) challenged the above 

conceptualizations of stress as too phenomenological and 

ambiguous, and consequently not amenable to direct 

empirical testing. In response, Hobfoll offered a stress 

model which he calls the model of conservation of 

resources. His supposition is that "people strive to 

retain, protect, and build resources and that what is 

threatening to them is the potential or actual loss of 

these valued resources {p. 513). Resources are defined 

broadly as objects or personal characteristics that are 

valued by an individual {e.g. mastery, self-esteem, 



10 

socioeconomic status, employment, etc.). Hence when 

individuals are confronted with stress, the model 

predicts that they will strive to minimize loss of 

resources. This model emphasizes objective loss but also 

proposes an important role for appraisal. For example, 

in response to stress individuals may conserve resources 

by reinterpreting threat as challenge. 

Despite the considerable attention that stress has 

received in the literature, there is a surprising paucity 

of theory-based research to guide this work. The present 

imbalance between theory and research has resulted in a 

careless usage of the term stress. As a result, it has 

been suggested that future research on stress needs to 

move toward hypothesis testing of these various models 

(Hobfoll, 1989). 

Laboratory studies have contributed greatly to our 

understanding of the relationship between stress and 

illness. It is hypothesized that a potentially stressful 

stimulus is processed by the cortex of the brain, and the 

emotional impact is determined by past experience 

(Borysenko, 1984). The limbic system is responsible for 

relaying emotional information to the hypothalamus, which 

is concerned with the regulation of homeostasis. The 

hypothalamus influences its control of the pituitary

adrenal cortex and sympathetic-adrenal systems (Mason, 

1975). These processes trigger the release of 
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catecholamines (epinephrine and norepinephrine) and 

corticoids into the blood stream during times of severe 

stress. Through gluconeogenesis the corticoids supply a 

readily available source of energy for the adaptive 

reactions necessary to meet the demands made by the 

stressor. Adrenalin is secreted to accelerate pulse 

rate, elevate the blood pressure and increase the rate of 

blood circulation in the smooth muscles. 

Prolonged exposure to uncontrollable stressful 

environmental events or exposure to short-lived acute 

stressors are thought to alter immunological (Rogers, 

Dubey, & Reich, 1979; Soloman & Amkraut, 1981) and 

neurochemical (Weiss, Stone, & Harrell, 1970) systems. 

The end result of these, and perhaps other maladaptive 

defense reactions, may be one or more of the so-called 

"diseases of adaptation" (Selye, 1976) or stress-related 

disorders. It is now thought that the individual 

vulnerabilities of the organism may be more important in 

determining the nature of the eventual health problems 

than the individual specificities of the stressors. 

Stress and Law Enforcement Personnel 

In the last decade, the law enforcement literature 

has been characterized by numerous papers concerned with 

police stress and a vast array of psychobiosocial 

concomitants. In an article in The Police Chief 

(Somodevilla, 1978), the following clinical inference was 
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offered: "It is an accepted fact that a police officer 

is under stress and pressure unequaled by any other 

profession" (p. 21). The following section reviews the 

evidence (empirical, theoretical, and anecdotal) germane 

to the police stress hypothesis. 

Most research programs that have identified sources 

of stress among police officers have been based on 

interviews and/or personal experiences. For example, 

Kroes, Hurrell and Margolis (1974) interviewed 100 police 

officers from the Cincinnati Police Department. Based on 

a 4-question, semistructured individual interview, they 

identified seven categories of stress: administration, 

courts, community relations, equipment, crisis 

situations, changing shift routines, and 

isolation/boredom/inactivity. These results indicated 

that the perceived sources of stress among this sample 

were largely organizational or bureaucratic in nature. 

Reiser (1974) maintained that the "authoritative'' 

organizational structure in police departments represents 

a significant source of stress for the individual officer 

because of the alienation among the line officer and 

management, and the minimal impact the line officer has 

within the organizational system. 

Spielberger, Westberry, Grier, and Greenfield (1980) 

addressed the need for a standardized measure of police 

job-related stressors by developing the Police Stress 
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survey. Factor analyses of this 60-item instrument 

administered to Florida law enforcement personnel 

identified three stress factors: 

administrative/organizational pressure, 

physical/psychological threats, and lack of support. 

White, Lawrence, Biggerstaff and Grubb (1985) extended 

the findings of Spielberger et al. (1980) by assessing 

the validity of the Police Stress Survey in the 

Greensboro, N.C., Police Department. Their factor 

analyses also revealed three similarly interpreted 

factors. In addition, their findings indicated that the 

higher an officer's score on factor three (i.e., the 

greater the sense of lack of support) the greater the 

report of emotional exhaustion and less involvement in 

regular exercise and hobbies. 

White and Marino (1983) further examined the 

relationship between organizational stressors and 

perceived stress in law enforcement officers. In a 

cross-lagged correlation technique employing 43 officers, 

these investigators found that both satisfaction with 

supervision and work group trust measures are negatively 

correlated with perceived stress, though not to a 

statistically significant degree. The only group of job

related stressors which were significantly negatively 

correlated with perceived stress were influence in the 

organizational structure and trust in management. 
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Norvell, Belles and Hills (1988) examined the 

relationship between perceived stress levels and physical 

symptoms in supervisory law enforcement personnel. As 

expected, perceived stress was significantly correlated 

with physical symptoms and job dissatisfaction. 

Furthermore, more physical symptoms were associated with 

less satisfaction with the nature of the work. Other 

organization-related stressors in law enforcement 

described in the literature include demands for 

conformity and maintenance of a rigid, masculine image 

among fellow officers (Adams, 1973), non-participation in 

decision making, work overloads including excessive 

paperwork, and inequities in scheduling, pay, and lack of 

career development opportunities (French, 1975). 

A number of additional performance-related stressors 

have also been identified for the law enforcement 

profession. For example, the type of work and frequent 

shift changes make it impossible for the individual to 

feel established in a predictable work routine. Haynes 

(1978) found that frequent shift changes were associated 

with disruptions in physical functioning, mood changes 

and irritability. Many officers regard themselves as "on 

duty" at all times, making it very difficult for them to 

relax (Haynes, 1978). Rapid shifts in activity level may 

have both emotionally and physically devastating effects 

on the officer (Haynes, 1978). Law enforcement personnel 
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often report feelings of isolation with few social 

contacts outside of their profession. This is 

unfortunate in light of the evidence that social support 

systems protect persons from the potentially dangerous 

influence of stress (Cohen & Hoberman, 1982). In 

addition, law enforcement personnel are often exposed to 

belligerent, psychotic, and hostile civilians, as well as 

to destruction of property and the loss of life. Such 

duties involve coping with strongly aroused emotions such 

as fear, anger and grief. 

The various emotional conflicts resulting from 

strict adherence to the defined rules of the law 

enforcement officer are also mentioned in the literature 

as contributory to perceived stress (Skolneck, 1972). 

Ambiguity arising from role confusion appears strongly 

related to negative job perceptions, tension and anxiety 

(Aldag, 1978). Jacobi (1975) has argued that the most 

frequent common denominator of perceived stress in law 

enforcement is performance anxiety. This anxiety is 

manifested in fears of doing something wrong, of being 

criticized, of being investigated, suspended or fired, 

and of being seen as "unmanly." 

Little research on police stress has studied the 

importance of individual differences or personality 

variables on perceived stress. In one study, Davidson 

(1980) found that 75% of her police sample exhibited 
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traits of the Type A personality (anger and hostility in 

particular). Lawrence (1984) employed cannonical 

correlation analysis to identify a number of personality 

traits which correlate significantly with police stress 

as measured with their Police Stress Inventory. Traits 

such as being reserved, detached, and critical; 

conscientious and persistent; practical; socially aware; 

and self-sufficient, resourceful, and preferring one's 

own decisions accounted for most of the individual 

differences in scores on the Police Stress Inventory, 

leading the author to conclude that these traits were 

adaptive to the police occupation. Reiser (1976) found 

that police officers with rigid, rather than flexible 

personalities, were better able to cope with stressful 

conditions. 

To date, most research has focused on one dimension 

of the stress process: stressors. The coping element of 

the process has been overlooked. Coping refers to both 

overt and covert behaviors that reduce or eliminate 

psychological distress or stressful conditions (Lazarus, 

1966). Research that has been performed in this area 

indicates that police officers utilize coping mechanisms 

that increase their stress, rather than alleviate it 

(Violanti and Marshall, 1983). Specifically, research 

has shown that the problem of stress in police officers 

may in part be due to their use of maladaptive coping 
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mechanisms including alcohol, drugs, authoritarianism, 

deviance, and cynicism (Fain and McCormick, 1988). 

It does not appear that the law enforcement officer 

experiences constant levels of stress throughout their 

career. Instead, it appears that officers' perceptions 

of stress change through longitudinal "stages". 

Retrospective reports have shown that perceived stress 

increases during the first thirteen years of employment 

at which time it plateaus and levels off for several 

years before decreasing until retirement (Violanti, 

1983). This finding is important given that much of the 

above-mentioned research has been conducted with younger 

"front-line" officers. More recently, however, research 

in this area has begun to focus on stress as it relates 

to the specific demands of the law enforcement supervisor 

(Colwell, 1988; Sewell, 1988). 

The law enforcement literature is characterized by 

numerous reports claiming that law enforcement 

professionals experience a very high incidence of 

emotional and health disruptions. Guralnick (1963), in a 

mortality survey of 149 occupations, found that only ten 

occupations exceeded policing in heart disease, diabetes, 

and suicide. Among "professional" occupations, police 

ranked highest in heart disease, and almost twice as high 

in suicides. Milham (1963) suggested that police have an 

increased mortality risk for cancers of the colon and 
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liver, diabetes, and heart disease. Richard and Fell 

(1975) reported that police are admitted to hospitals at 

a significantly higher rate than the general public and 

that two-thirds of these admissions are for circulatory 

or digestive difficulties compared to 48 percent for the 

general public. A follow-up investigation by Fell, 

Richard and Wallace (1980) which involved an 

epidemiological investigation of recorded death 

certificates and hospital admission data found that 

police officers had a significantly higher incidence of 

premature death and hospital admissions than 130 other 

occupational groups. However, they did not differ 

significantly from other occupational groups on cause of 

death or on the specific diseases requiring 

hospitalization. Further, they did not differ 

significantly on admissions for psychiatric/psychological 

treatment or on diagnoses when compared to other 

occupational groups. Violanti, Vena, and Marshall (1986) 

compared mortality rates among police officers, a 

municipal worker population, and the general population 

in a retrospective cohort design involving 2,376 police 

officers. Statistically significant increased mortality 

in police officers was seen for all malignant neoplasms 

(particularly cancer of the digestive organs), whereas 

lower mortality was seen for infective and parasite 

diseases, respiratory diseases, and accidents. Also, 
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when compared with the other municipal working 

population, the police rate of suicide was almost three 

times as great. With heart disease, there was a 

significantly lower than expected mortality rate for 

officers employed ten to nineteen years, with that risk 

increasing to a statistically significant increased risk 

for those employed over forty years. Vulcano, Barnes, 

and Breen (1983) reported that a sample of 571 police 

officers showed a statistically significant greater 

incidence of "psychosomatic disorders" (hypertension, 

asthma, ulcers, colitis, headaches, indigestion, stomach 

aches, and diarrhea) than a sample drawn from the general 

population of Florida. In addition, more psychosomatic 

symptoms and conditions was associated with greater self

reported job stress and negative life change (e.g. moving 

to a new town). 

Stress-related medical disorders in police officers 

can take many forms (Trojanowicz, 1980). Two of the most 

commonly-cited minor problems of police officers are 

indigestion and colitis (Haynes, 1978). Kroes (1985) 

reported that ulcers were the most frequently reported 

health problem unrelated to specific duty incidents, and 

that police officers suffer from ulcers at a 

significantly higher rate than the general population. 

Hypertension was the second most frequently reported 

major health problem reported by police officers 
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(Pollock, Gettman, & Meyer, 1978). Headaches are also 

reported at a significantly higher rate in police 

officers than a sample drawn from the general male 

population of the United States (Haynes, 1978). 

In addition to physical disorders which lead to 

absenteeism and poor health status, several psychological 

problems have also been associated with the stressful 

nature of police work which may be devastating to the 

officer, his or her family, and career. The most common 

psychological disorders in police officers are functional 

paranoia (hypervigilance, constant suspiciousness and 

defensiveness), sleep difficulties, alcoholism, 

depression, marital problems, cynicism, detachment, and 

suicide (Haynes, 1978; Sewell, 1981). Alcoholism in 

police officers has been reported to occur in at least 

the same proportion as in the general public (Kroes et 

al., 1986), although much higher rates may exist 

concealed or under-reported because of the potential 

effects on their career. Depression is thought to be 

associated with frustration and disillusionment stemming 

from the nature of police work coupled with a perceived 

lack of peer and/or societal support. 

In summary, there are a multitude of clinical and/or 

anecdotal reports that describe the significant levels of 

stress experienced by law enforcement personnel and the 

deleterious effects of job-related stress. Despite the 
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intuitive appeal of the police stress hypothesis, this 

hypothesis has little empirical support (Malloy & Mays, 

1984). While few would argue that police work is indeed 

stressful, well-controlled studies are needed that 

differentiate the stressors specific to police work from 

those of other occupations. Examination of the research 

to date suggests that helplessness and feelings of 

uncontrollability in the work environment may be a major 

source of stress of police officers. However, there may 

be significant variation among individuals who work in 

law enforcement on the many variables that are thought to 

mediate between stress and illness. These variables 

include predictability and control of stressors (Weiss, 

1977), genetic predisposing factors (Farber, 1982), 

individual differences in personality (Bandura, 1982; 

Kobasa, 1979), and social support (Katz & Kahn, 1978). 

Future research into the nature of police stress and its 

impact on law enforcement personnel could be strengthened 

by systematic evaluation of the role of these variables. 

Exercise and Law Enforcement Personnel 

There are few jobs that involve physical demands as 

potentially strenuous and serious in consequences as that 

of law enforcement personnel (Carmean, 1984). While a 

larger portion of the officer's time may be spent in 

generally sedentary activities such as on patrol or 

attending to paperwork, police officers must be prepared 
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to handle physically demanding situations. Physical 

stamina, strength, and quickness can be valuable assets 

to the police officer. The combination of the 

appropriate training and the physical capability to carry 

out this training is important in successfully meeting 

the responsibilities of law enforcement so as to minimize 

the risk of injury to both the officer and the public 

(Charles, 1983; Moulson-Litchfield & Freedson, 1986). 

The development of a physical fitness program for police 

officers, therefore, is essential for two reasons: (1) 

physically fit officers will be able to respond 

successfully to emergency situations requiring high 

degrees of physical effort; and (2) improved health 

should result if officers acquire and maintain fitness, a 

circumstance that could provide financial savings to the 

police department via a reduction in work-related 

injuries and compensation. 

To be successful, police training programs should be 

developed around two major goals. First, police fitness 

programs should be designed to safely enhance those 

physiological characteristics that are needed by the 

officer for the performance of his duties and to enhance 

officer health. Second, physical training should be 

conducted in a matter that will encourage officers to 

maintain fitness throughout their lives. 
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While it would be impossible to define and quantify 

the exact fitness level needed by those in the profession 

of law enforcement, the potential physical requirements 

of law enforcement in addition to the previously reviewed 

susceptibility of law enforcement personnel to 

debilitating stress-related illnesses suggest specific 

fitness needs which should be considered in a police 

training program: (1) the cardiovascular system; (2) 

physical strength; and (3) flexibility (Charles, 1983; 

Kaminski, 1975; Gettman & Pollock, 1976; Price, 1978; 

Craig, 1979). By improving the cardiovascular system, 

officers would increase their general overall fitness and 

quite possibly lower the incidence of coronary heart 

disease and related disorders. Adequate physical 

strength, especially upper body strength, would allow 

officers to perform physically demanding tasks. Proper 

flexibility training may aid in reducing officer back 

injuries and other muscle strains caused by inadequate 

joint mobility and muscle flexibility. 

A police officer at the academy is typically subject 

to an intensive physical conditioning program, yet once 

he/she begins their duties as a police officer, little or 

no attention is paid to physical activity. In a survey 

of 302 law enforcement agencies, 42 (14 percent) 

indicated that they conducted some type of "fitness 

program" for officers who have completed the academy 
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(Bonney, 1978). It would seem reasonable to postulate 

that post-academy physical fitness programs would benefit 

both the individual officer and the department in terms 

of decreasing physical stress and the concomitant 

possibility of injury. 

Grencik (1975) found that 86% of police field 

personnel surveyed performed little or no exercise. 

Twenty-five percent of those studied were more than 

twenty pounds overweight. Similarly, Pollock (1976) 

found police officers to have a higher percentage of body 

fat and to be generally in poorer physical condition than 

the average person. Their physical fitness survey of 

police officers in Orange County, California concluded 

that the average police officer in the study was 11-15 

pounds overweight, involved in a minimal amount of 

physical activity during leisure time, did not feel 

he/she was very physically fit, was not satisfied with 

his/her level of physical fitness, and would participate · 

in a structured physical training program if incentives 

were provided. 

Numerous studies, including those conducted by the 

U.S. Secret Service, the Ohio Highway Patrol, Xerox, 

Quasar, Goodyear, and NASA, have demonstrated the 

economic benefits from the implementation of fitness 

programs. These savings to the employer include 18 to 42 

percent drop in absenteeism, 4 to 11 percent increase in 
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productivity, improved morale, decreased on- and off-

duty injuries, less employee turnover, and reduced 

health-care costs (Fraser, 1986). 

Byrd (1976) reported the results of a study 

comparing the effects of free six-month YMCA memberships 

on a number of physical fitness and job performance 

measures among 45 police personnel. An equal size group 

of personnel matched on age, sex and physical ability 

test scores served as controls. Tests of muscular 

endurance, maximum breathing capacity, visual reaction 

time, resting heart rate, systolic blood pressure, and 

weight showed significant improvements in favor of the 

experimental group. Measures of job performance, as 

subjectively evaluated by immediate supervisors, were 

also significantly affected by participation in the 

exercise condition (i.e. rating of self-control, human 

relations skills, job adjustment, "basic field 

techniques", job attitude and job enthusiasm). Officers 

in the experimental group also averaged fewer sick days 

than the control group members. 

A series of experimental exercise programs was 

implemented using police personnel in Dallas to evaluate 

the physiological effects of running and weight training 

on officers (Gettman & Pollock, 1976). The results 

indicated significant improvement for both young and 

middle-aged runners in working capacity, cardiovascular 
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function, body composition, strength, and muscular 

endurance. Another report by the same researchers states 

that police officers between 36 and 52 years of age were 

found to be lower in physical condition than the normal 

population (Pollock & Gettman, 1976). They suggest that 

their results support the need for physical fitness and 

preventative medicine for police officers. 

The Psychological Benefits of Exercise 

Individual differences in aerobic fitness or 

cardiovascular efficiency have been found to be 

associated with individual differences in physiological 

stress in the laboratory. Subjects with high levels of 

fitness have been found to evidence lower increases in 

heart rate while performing a stressful task than 

subjects with lower levels of fitness (Holmes & Roth, 

1985; Light, Obrist, & James, 1984; McGilley & Holmes, 

1984). Fit subjects over 40 years of age were found to 

show less reactivity in diastolic blood pressure to 

laboratory stress procedures (Hull, Young, & Ziegler, 

1984), although no differences in heart rate reactivity 

to the stressors or any differential patterns for 

subjects less than 40 years of age were found. Still 

other investigators using different stress procedures 

have found differences in the rate of cardiovascular 

recovery following the stress period between fit and 

unfit subjects (Cantor, Zillman, & Day, 1978; Cox, Evans, 
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& Jamieson, 1979; Sinyor, Schwartz, Peronnet, Brisson, & 

Seragarian, 1983). One study examined the effects of 

exercise training on autonomic arousal to a variety of 

stressful laboratory tasks (Keller & Seraganian, 1984). 

Subjects were randomly assigned to one of three groups: 

an aerobic exercise (running) class, a meditation 

training class, and a music appreciation class. After 

participating in these classes, the subjects in the 

exercise class showed quicker autonomic recovery, as 

measured by electrodermal response, than the subjects in 

either of the other two groups. Roth and Holmes (1985) 

attempted to examine the psychological effects of aerobic 

exercise by using a more appropriate comparison condition 

(progressive relaxation training). They reported that 

participation in the exercise training group (jogging) 

resulted in decreases in heart rate during a baseline 

period and during acute physical (treadmill walking) and 

psychological (recall of digits backward) stress. The 

exercise training was also found to be more effective 

than the relaxation training condition for lowering self

reported depression. In addition, Roth and Holmes (1985) 

found that the relationship between life stress and 

physical symptoms was stronger for those college students 

who had low levels of aerobic fitness. 

Holmes and McGilley (1985) examined cardiovascular 

reactivity to a stressful cognitive task at the beginning 
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and end of a semester for a group of college students 

enrolled in an aerobic dance class and a comparable group 

of students enrolled in a general psychology class. 

Initially, subjects in poor physical condition from both 

classes showed greater elevations in heart rate in 

response to a stressful cognitive task than those with 

higher fitness scores. After approximately 3 months of 

classroom experience, only the subjects with low initial 

fitness scores who participated in the aerobic dance 

class showed significant reductions in the amount of 

heart rate elevation elicited by the task. In a more 

recent study, Roskies, Seraganian, Oseasohn, Hanley, 

Collu, Martin, & Smilga (1986), studied the effects of 

aerobic and anaerobic fitness training, and cognitive

behavioral stress management training, on physiological 

responses to laboratory stressors, and Type A ratings, 

among 107 middle-aged male managers selected for Type A 

behavior. Results showed that only the aerobic exercise 

group (jogging) significantly improved aerobic fitness, 

and none of the conditions resulted in changes in 

physiological responsivity to stress. Sinyor, Golden, 

Steinert, & Seraganian (1986) found similarly 

discouraging results. Young male subjects were assigned 

to either an aerobic fitness group (jogging), an 

anaerobic fitness group (weight training) or a no

treatment control group. Aerobic fitness significantly 
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increased only among the aerobic fitness group, and there 

were no post-treatment group differences on any 

laboratory or self-report measures. Among the aerobic 

fitness group only, improved fitness was associated with 

lower HR five minutes after stress. In a recent study, 

van Doornen and de Geus (1989) attempted to delineate the 

effects of aerobic fitness on the physiological stress 

response. It was shown that fitness is associated with 

smaller sympathetic effects on both the heart and blood 

vessels during laboratory stress. The variables 

discriminating best between high and low-fit subjects 

were pre-ejection period (PEP) and total peripheral 

resistance. The smaller PEP response in the high fit 

group was taken as evidence that fitness leads to a 

reduced beta-adrenergic effect of stress. 

The findings of the studies included in this review 

are quite mixed, and thus, difficult to interpret. The 

only consistent finding appears to be that estimated 

aerobic fitness is negatively associated with resting 

heart rate. Holmes and Roth (1985) have provided apt 

criticism of the methods utilized among these studies 

which may explain these inconsistent findings. 

A number of studies have examined the benefits of 

aerobic exercise training using various self-report 

measures as dependent variables. Unfortunately, the 

majority of these studies have lacked the adequate 



30 

control conditions necessary to infer a causal role to 

the training (see Sime, 1984; Hughes, 1984 and Emery, 

Pinder, & Blumenthal, 1989 for reviews). Most of the 

studies that have been published involved either simple 

comparisons of pre-training and post-training for an 

exercise group or similar comparisons for two naturally 

occurring groups. Nonetheless, these studies indicate 

that regular exercise training may be useful for 

elevating general mood, improving self-concept and 

decreasing anxiety (Folkins & Sime, 1981). In a recent 

survey conducted with a large, representative sample of 

Illinois residents, increased participation in exercise 

was found to be associated with improved psychologic 

well-being (Ross & Hayes, 1988). 

Three studies examining the effects of exercise on 

anxiety which have employed control groups have been 

reported, unfortunately none utilized random assignment 

to treatment. Reiter (1981) reported that 128 elderly 

female anaerobic exercise participants reported 

significantly lower state anxiety, better sleep patterns, 

and less tension than a comparable group that 

participated in nonvigorous arts and crafts activities. 

Wilson, Berger, and Bird (1981) compared a combined 

running/exercise class with a control group that met 

socially for lunch at the same regular intervals. Pre

to post-treatment decreases in anxiety were not 
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significantly different for the two groups of young 

college students, however the control group was notably 

higher in anxiety before treatment. Berger and Owen 

(1982) compared the benefits of a college swimming class 

with a lecture class control group on anxiety. Compared 

with the control group, the swimming class produced 

significant decreased in tension, anxiety, depression, 

anger, and confusion as well as an increase in vigor. 

In spite of the considerable interest in the 

psychological effects of exercise, it is surprising that 

only a handful of studies exist in this area which have 

employed some type of true experimental design. 

Experimental studies which have been reported are 

summarized below. 

In one experiment, depressed college women were 

identified on the basis of the Beck Depression Inventory 

and subsequently assigned to an aerobic dance class, a 

self-monitored relaxation program, or a no-treatment 

control condition (Mccann & Holmes, 1984). The subjects 

in the aerobic dance class showed greater reductions in 

depression than either of the other two groups. However, 

subjects in the exercise group participated in groups and 

were regularly supervised by a trained professional, 

whereas the subjects in the relaxation training group 

practiced their techniques alone at home, introducing 

differences in subject expectancy and experimental 
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demand. In another study, cardiac patients were assigned 

to either an aerobic exercise rehabilitation program or 

to a routine care condition (Roviaro, Holmes, & 

Holmstend, 1984). In addition to other benefits, the 

patients in the aerobic exercise condition showed 

significantly greater improvements in self-concept than 

those in the routine care condition. Doyne, Ossip-Klein, 

Bowman, Osborn, McDougall-Wilson, & Niemeyer (1987) 

compared aerobic exercise (jogging), anaerobic exercise 

(weight-lifting) and a wait-list condition in the 

treatment of clinical depression in women. Both exercise 

conditions significantly reduced depression compared with 

the wait-list condition, however no between-group fitness 

changes were observed. In a recent study, Norvell, 

Martin, and Salamon (1988) investigated how improvements 

in physical fitness relate to psychological improvement 

in normal, sedentary women. Surprisingly, women in the 

passive (i.e. anaerobic) exercise group showed the only 

psychological improvements (which were minimal), despite 

the fact that the aerobic group demonstrated improvement 

in cardiovascular functioning. Examining the acute 

effects of aerobic exercise on mood, Steptoe and Cox 

(1988) exposed subjects to both high and low-intensity 

exercise trials. They found that high-intensity exercise 

led to immediate increases in tension/anxiety and 

fatigue, whereas positive mood changes (vigor and 
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exhilaration) were seen following low-intensity exercise 

only. 

Thus, the literature has not consistently 

demonstrated whether exercise programs result in 

psychological benefits. Studies are also inconclusive as 

to whether or not an aerobic training effect is 

necessary. Several methodological problems including 

biased selection of subjects, nonrandom condition 

assignment, conditions differing in experimental demand, 

and small sample size have likely contributed to this 

inconsistency in results. 

Numerous non-experimental, anecdotal reports have 

recently appeared in the literature claiming the 

psychological benefits of various types of exercise in 

law enforcement personnel. These benefits include 

increased feelings of self-confidence (Lilley & 

Greenberg, 1984), improved morale and decreased feelings 

of alienation from management (Fraser, 1986), and 

enhanced group unity and interpersonal relationships 

(Mostardi, Porterfield, King, Wiedman, & Urycki, 1986). 

The Physiological Benefits of Exercise 

Results from animal, experimental, observational, 

and clinical research support the general contention that 

physical activity can help delay -if not prevent- the 

onset or reduce the severity of several of the major 

chronic degenerative diseases responsible for much of the 
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premature disability that occurs in Western 

industrialized cultures (Haskell, 1984). Areas in which 

particular benefit is achieved with "appropriate" 

exercise (described as optimally involving aerobic 

exercise conducted three to five days a week, at 60 

percent to 90 percent of maximum heart rate reserve or 60 

percent to 85 percent of vo2 max, for 15-60 minutes) 

include: a decreased incidence of coronary heart disease 

(Cooper, 1977; Pollock, 1976; Paffenbarger, Wing, & Hyde, 

1978), improved cardiovascular efficiency (Haskell, 

1984), decreases in blood pressure (Choquette & Ferguson, 

1973), maintenance of optimal body weight (Haskell, 

1984), normalization of lipid and carbohydrate metabolism 

(Leon, Conrad, Hunninglake, & Serfass, 1979), delays in 

atherosclerosis (Kransch, Aspen, Abramowitz, Kreimendahl, 

& Hood, 1981) and delay of bone strength and skeletal 

muscle function degeneration associated with aging 

(Haskell, 1984). Large-muscle, dynamic exercise 

requiring a sustained increase in energy expenditure 

appears to contribute the most to improved health status. 

Specific psychophysiological responses have been 

shown to be ameliorated by exercise including muscle 

tension (Sime, 1977), peripheral blood flow and galvanic 

skin response (Wilson, Berger, & Bird, 1981), heart rate 

and blood pressure (Cantor, Zillman, & Day, 1978), and 

catecholamines (Peronnet, Cleroux, Perralut, Cousineau, 
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deChamplain, & Nadeau, 1981). The catecholamine, muscle 

tension, and beta-endorphin {Colt, Wardlow, & Frantz, 

1981) changes in response to exercise have been 

implicated in its anxiolytic and anti-depressant effects 

(Sime, 1984). 

The method of circuit weight training (CWT) has 

received considerable interest in recent years. Circuit 

weight training refers to a method of exercising whereby 

resistance movements employing a moderate amount of 

weight (about 40 percent to 60 percent of one-repetition 

maximum) done in 12-15 repetitions are performed in 

sequence, with little or no rest period in between. A 

popular notion is that CWT, performed regularly, will 

result in both muscular strength and cardiovascular 

efficiency as well as stimulate the loss of body fat. 

Circuit weight training appears to be a relatively safe 

form of training; research has shown that patients with 

known cardiac disease can participate in this training 

without ischemic ECG responses or dysrhythmias, and 

without echocardiographic evidence of exercise-induced 

ischemia (Butler, Beierwaltes & Rogers, 1987). 

Borderline hypertensive subjects have been shown to 

demonstrate improvements in muscular strength, body 

composition and aerobic capacity through CWT without 

exacerbating resting or exercise blood pressure (Harris & 

Holly, 1987). 
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Gettman and Pollock (1981) reported a critical 

review of the physiological benefits of CWT. Summarizing 

the findings of nine studies evaluating the benefits of 

CWT on cardiorespiratory fitness, the authors reported 

that CWT produced a slight to moderate increase in vo2 

max or maximum oxygen uptake (a widely accepted standard 

measure of physical fitness representing the maximum 

functional capability of the integrated performance of 

the heart, lungs, vascular system and muscle tissue). 

Compared to the approximately 5 percent increase (on 

average) in vo2 max resulting from CWT, Gettman and 

Pollock (1981) go on to report that more traditional 

aerobic exercises (e.g. running and swimming) conducted 

as suggested by guidelines published by the American 

College of Sports Medicine (1980) increase aerobic 

fitness by 15-25 percent. A more recent study (Reid, 

Yeater & Ullrich, 1987) demonstrated a significant 6% 

increase in vo2 max following eight weeks of circuit 

weight training. High-velocity CWT (defined by 

shortening the relief intervals between stations) appears 

to provide somewhat greater improvements in vo2 max 

(Petersen, Miller, Quinney & Wenger, 1988). Gettman and 

Pollock (1981) concluded that CWT is not an adequate 

aerobic program in itself but should be combined with a 

supplemental aerobic activity for optimal development of 

cardiorespiratory fitness. 
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With regard to body composition changes, the eleven 

studies reviewed by Gettman and Pollock (1981) indicate 

that CWT can be used as a weight-control program, with 

decreased in body fat ranging from .8 - 2.9 percent and 

increases in lean body mass (LBM) ranging from 1 - 3.2 

kilograms. Change in total body weight, they report, may 

not be apparent in CWT because the increase in LBM may 

offset the decrease in fat weight. 

With regard to strength changes, CWT programs 

compare favorably with traditional weight training 

programs for increasing strength (see Gettman & Pollock, 

1981 for a review). Investigators have reported 

improvements in one repetition maximums ranging from 7 to 

27 percent (leg press) and 8 to 32 percent (bench press). 

High resistance, low-repetition weight training programs 

were optimal. 

Nautilus training is a widely-used form of 

resistance training program involving Nautilus variable 

resistance machines used in circuit training fashion. 

Seven experimental studies have appeared in the 

literature specifically evaluating this form of CWT. 

Proponents of the Nautilus circuit training system 

claim a cardiovascular and strength training effect. 

Peterson (1975) observed 18 males who underwent an eight 

week, high intensity Nautilus training program. Results 

indicated a significantly lower heart rate at five 
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different workloads. Unfortunately, heart rate is not 

considered the most desirable indicator of cardiovascular 

fitness, and oxygen uptake data was not reported. 

Gettman, Culter, and Strathman (1980) reported that a 20-

week modified Nautilus circuit weight training program 

produced 8 percent increases in vo2 max, significantly 

better than sedentary controls. An 18 percent increase 

in leg strength (one repetition maximum) was observed in 

the Nautilus group. Percent body fat significantly 

decreased 1.9 percent in the Nautilus condition. Lean 

body weight increased significantly and was thought to 

account for most of the increase in vo2 max rather than 

improved cardiorespiratory function. 

Hurley, Seals, Ehsani, Cartier, Dalsky, Hagberg, and 

Holloszy (1984) examined the effects of a 16-week high

intensity Nautilus program on the vo2 max, body 

composition and muscular strength of 13 untrained males 

(mean age of 44 years). No significant increases in vo2 

max were observed in the training group; in fact, the 

values were not significantly different than a control 

group of 10 untrained males (mean age of 52 years). 

Muscular strength increased markedly, as evidence by a 44 

percent average increase in the one-repetition maximum of 

various exercises. Body weight and percent body fat did 

not change with training though fat-free weight did 

increase significantly. The authors suggest that the 
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lack of cardiovascular improvement, despite elevated 

heart rates during the Nautilus circuit, may be due to 

the low percentage of vo2 max elicited by their form of 

exercise. 

Hempel and Wells (1985) measured cardiorespiratory 

responses to a Nautilus circuit in 10 men and 8 women in 

terms of heart rate and vo2 max. Peak heart rate induced 

by Nautilus training was an adequate percentage of the 

predicted maximum for eliciting a cardiovascular training 

effect. A study of the vo2 max values, however, suggests 

that the subjects were using an inadequate amount of 

oxygen to benefit the cardiovascular system. The 

researchers concluded that the Nautilus circuit elicits 

only marginal aerobic exercise intensity. 

Budinger (1985) compared the aerobic capacity of 

those having trained on Nautilus equipment for an average 

of 3.7 years with that found for free weight lifters 

(trained for an average of 5.5 years). Maximal oxygen 

uptake (V02 max) was similar for both groups, and there 

was no significant correlation between training heart 

rate and accompanying VO max. When compared to age 

group norms, the vo2 max values were similar to those for 

untrained men, indicating that the two types of 

resistance training studied have only minimal effects on 

the cardiovascular system. 
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Meisser and Dill (1985) compared Nautilus training, 

free-weight training and a running program on muscular 

strength and maximal oxygen uptake (Vo2 max). Subjects 

were male college students. All groups participated in 

10 week, 3 times per week programs. An analysis of 

covariance revealed that the Nautilus and running groups 

experienced significant increases in vo2 max (10.8 

percent and 10.9 percent respectively) when compared to 

the free-weight group (7.1 percent increase). There were 

no significant differences between the running and 

Nautilus groups. All three groups maintained their total 

body weight, and decreased the sum of three skinfold 

measurements. Improvements in muscular strength, as 

assessed with an isokinetic dynamometer, did not differ 

between the three groups. The 10.8 percent increase in 

vo2 max in the Nautilus group was well above the average 

for all previous studies. The authors conclude that 

their results suggest that for a training period of short 

duration, Nautilus circuit weight training and running 

programs are both effective means of enhancing 

cardiorespiratory fitness. 

It has recently been demonstrated that Nautilus CWT 

can reduce coronary risk factors without altering vo2 max 

or percent body fat. In their study, Hurley, Hagberg, 

Goldberg, Seals, Ehsani, Brennan and Holloszy (1988), 

demonstrated that untrained, healthy, middle-aged males 
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undergoing 16 weeks of training revealed a 13% increase 

in high-density lipoprotein, a 5% decrease in low-density 

lipoprotein, and an 8% decrease in the total 

cholesterol/high-density lipoprotein ratio despite no 

changes in vo2 max, body weight or percent body fat. 

At present, data on the cardiovascular benefits of 

Nautilus training is equivocal. On the other hand, 

numerous studies consistently point to significant 

improvements in strength, and to a less extent, body 

composition. 

Specific Aims and Hypotheses 

This study attempted to examine the specific 

benefits of circuit weight training in law enforcement 

personnel by addressing the following questions: 1) 

Would circuit weight training produce similar 

psychological benefits as those produced in aerobic 

fitness training? 2) How much improvement in physical 

strength and general fitness will result from 4-months of 

circuit weight training? 3) What specific improvements 

in terms of job satisfaction would be produced by circuit 

weight training? 4) How much attrition would result from 

four months of circuit weight training in previously non

exercising subjects, and are there factors that could 

predict treatment adherers from drop-outs? 

Specifically, it was hypothesized that circuit 

weight training would result in similar benefits in terms 
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of anxiety, depression and perceived stress as documented 

in aerobic fitness training. The underlying mechanism(s) 

purported to explain emotional benefits of exercise are 

varied and not specific to aerobic training. It was also 

hypothesized that this study would replicate the 

documented physical benefits of circuit weight training 

(i.e. significant gains in muscular strength, 

particularly upper-body strength, minimal gains in 

cardiorespiratory functioning, and minimal changes in 

body weight). In addition, it was hypothesized that 

circuit weight training would result in significant 

improvements in self-reported job satisfaction. Lastly, 

it was hypothesized that attrition from the exercise 

condition would be predicted by high psychological 

distress measured at pre-treatment. 



METHODS 

Subjects 

Subjects in the study were 43 male state law 

enforcement officers with a mean age of 33 (range 20-47). 

They had been employed in law enforcement an average of 9 

years (range 7-23). Eighty-one percent were married. 

Eighty-five percent were Caucasian. Thirty percent were 

smokers. 

Participating Training Sites 

Four health clubs (one each in Jacksonville, 

Orlando, Tampa, and Ft. Myers) were the training sites 

for this study. These clubs, which had previously 

expressed an interest in offering memberships to FHP 

officers at reduced costs as part of a previous project, 

were contacted by the experimenter and explained the 

purpose of the study. At that time, the experimenter 

described the specific role and responsibility of 

participating clubs (e.g. offering free, four-month 

memberships, initial instruction of subjects in proper 

exercise technique, independent attendance record 

keeping, and assessment of one-repetition maximums). All 

clubs were equipped with Nautilus circuit weight training 

machines. 

43 
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Measures 

The Hopkins Symptom Checklist 

The Hopkins Symptom Checklist or SCL-90 (Derogatis, 

1980) is a 90-item self-report measure designed to 

reflect psychological symptom patterns scored in terms of 

nine primary symptom dimensions: somatization, 

obsessive-compulsive, interpersonal sensitivity, 

depression, anxiety, hostility, phobic anxiety, paranoid 

ideation, psychoticism, plus three indices of distress: 

global severity index, positive symptom distress index, 

and positive symptom total. Subjects rated the amount of 

discomfort each of 90 symptoms caused them over the past 

7 days on 5-point scales (O=none, 4=extreme). Normative 

data is available for four different populations: 

psychiatric inpatients, psychiatric outpatients, adult 

non-patients, and adolescent non-patients. This measure 

was designed to detect symptomatology in apparently 

normal people (i.e., to serve as a psychiatric screening 

device) and to evaluate changes in symptomatology, both 

specific and general (the author reports that no practice 

effects have been observed on repeated testing). 

Internal consistency reliability (coefficient alphas) 

reportedly range from .77 to .90, while 1-week test

retest reliability ranges from .78 to .90, satisfactory 

in both instances (Derogatis, 1980). Measures of factor 

invariance, which are described as "the constancy of 
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composition of a dimension as one moves across 

significant subject parameters", have shown high levels 

of stability of the dimension structures across sex on 

eight of the nine dimensions, with moderate levels of 

agreement on the ninth. Convergent validity has been 

examined by comparing SCL-90 scores with MMPI scores. 

Each dimension has its highest correlation with a like 

construct, except in the case of 

obsessive/compulsiveness, for which there is no directly 

comparable MMPI scale. Discriminative validity has been 

examined by utilizing the SCL-90 to establish the degree 

of consistency between cancer patients and their 

physicians in the perception of psychological symptoms. 

The patients' and doctors' ratings were found to agree 

only moderately for all factors except depression and 

anxiety which showed high agreement. In a study 

evaluating the construct validity of the SCL-90, the 

author performed a factor analysis of the SCL-90 

utilizing 1,002 psychiatric outpatients. Using a 

principal components analysis, the author identified nine 

factors using a varimax rotation which matched the 

theoretical structure well on all dimensions. The SCL-90 

was chosen for the present experiment for three reasons: 

1) it is brief, easy for subjects to understand, and 

appears to possess adequate psychometric properties; 2) 

several studies already reviewed examining the benefits 
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of exercise in college students and law enforcement 

officers (O'Neill et al., 1985, Holmes & Roth, 1985) have 

employed the SCL-90, allowing results from the present 

experiment to be incorporated into the larger literature; 

and 3) this study is particularly interested in the 

benefits of exercise training on depression and anxiety. 

The SCL-90 depression factor score has been found to be 

significantly correlated with other measures of 

depression including the Beck, Hamilton, Zuckerman, 

Lubin, and MMPI scales, demonstrating evidence of 

convergent validity. As mentioned previously, the SCL-90 

anxiety scale has been shown to be significantly 

correlated with the MMPI anxiety scale, as well as the 

"free floating anxiety" and "phobic anxiety" scale of the 

Middlesex Hospital Questionnaire. Use of the SCL-90 to 

obtain ratings of anxiety and depression has the 

potential added benefits of being "less obvious" with 

items loading on the depression and anxiety scales 

interspersed among other items. This may be advantageous 

in a non-clinical sample where there is the potential of 

a basement effect. In addition, the SCL-90 provides 

additional measures which may be interesting in law 

enforcement personnel, particularly the hostility and 

interpersonal sensitivity scales. 
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The Job Descriptive Index 

The Job Descriptive Index or JDI (Smith, Kendall, & 

Hulin, 1969) is a 74-item self-report measure of job 

satisfaction which contains five scales identified by 

factor analytic studies: satisfaction with 1) nature of 

work, 2) details of remuneration, 3) the nature of 

promotional opportunities, 4) characteristics of 

supervision, and 5) the co-workers on the job. All the 

items included in each subscale are presented together 

under a heading. Each item is a word or phrase (e.g., 

"lazy" for supervision satisfaction), and the response 

categories are "yes", 11 ? 11 , and "no". The instructions 

ask respondents to put a "Y" beside an item if it 

describes the particular aspect of the job, an "N" if the 

item does not describe the aspect, and a 11 ? 11 if they can 

not decide. Positively worded items are scored 3, 1, o, 

and negatively worded items are scored o, 1, 3 (for Y, ?, 

and N, respectively). 

With respect to reliability, the JDI has obtained 

adequate internal consistency (split-half estimates for 

the five scales reported as .79 on average). Higher 

internal consistency reliabilities were found for each of 

the scales (range of .80 to .88). Test-retest 

reliability of 2 to 6 weeks has been shown to be fairly 

high (average of .83 for the five scales). 
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In addition, several factor analytic studies have 

shown that the 5-factor conceptualization of 

satisfaction, including both evaluative and descriptive 

components are fairly well supported. The JDI has 

consistently been shown to be highly correlated with 

independent variables which are theoretically meaningful, 

including the job satisfaction dimension of life 

satisfaction, providing evidence of concurrent validity. 

Evidence from a review of JDI research indicates good 

predictive validity for a number of "job withdrawal" 

behaviors such as absenteeism and turnover. 

The JDI was chosen for the present experiment for 

three reasons: 1) the JDI has been described (Mitchell, 

1985) as the single most popular measure utilized by 

industrial-organizational psychologists largely because 

of its good psychometric properties. Numerous studies 

have employed the JDI as a measure of change in employee 

assistance programs. While it has been described earlier 

that the potential benefits of exercise among law 

enforcement personnel include "better rapport with 

supervisors" and the like, the impact of such a program 

on police has not been documented with such a measure. 

2) The JDI is brief, requiring 10-15 minutes to complete, 

and requires only an 8th grade reading level. 3) 

Previous research with FHP personnel has utilized the JDI 
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allowing the results of the present experiment to be 

incorporated into these other studies. 

Cohen-Hoberman Inventory of Physical Symptoms 

The Cohen-Hoberman Inventory of Physical Symptoms, 

or CHIPS (Cohen & Hoberman, 1982) is a list of 39 common 

physical symptoms which are rated for how bothersome or 

distressing they were to the individual during the past 

two weeks (5-point scale from "not at all"=O to 

"extremely"=4), yielding a single overall score. In two 

separate college student samples (n=331 and n=ll4), the 

CHIPS was found to be significantly correlated (.29 and 

.22) with the use of student health facilities in the 5-

week period following completion of the scale. The 

internal reliability (Cronbach's alpha) of the CHIPS, as 

measured in the study sample, is .88. Because of the 

purported benefits of exercise on reducing stress-related 

illnesses, the CHIPS is being proposed as an apparently 

reliable and valid measure of symptoms which could be 

thought of as indicative of the types of disorders police 

officers have been shown to present with. In addition, 

previous research with FHP personnel has been conducted 

employing the CHIPS, once again allowing the results of 

the present experiment to be incorporated into that 

research. 
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The Perceived Stress Scale 

The Perceived Stress Scale, or PSS (Cohen, Kamarck, 

& Mermelstein, 1983) is a 14-item self-report measure 

designed to measure the degree to which an individual 

generally perceives his or her life as stressful. 

Subjects respond using a 0-4 scale (O=never, 4=very 

often) to questions such as "In the last month, how often 

have you felt confident about your ability to handle your 

personal problems?" Internal reliability (coefficient 

alpha) has been reported by the authors as .84, .85, and 

.86 in each of three samples. Two-week test-retest 

reliability was .85, while 6-week test-retest reliability 

was .55 and .64 in two samples. The PSS has been shown 

to correlate significantly with life event scores as 

measured with the College student Life-Event Scale. It 

has also been shown to be correlated significantly with 

physical symptomatology (the CHIPS), depression (the 

Center for Epidemiologic Studies Depression Scale), and 

utilization of health services. The PSS significantly 

predicted utilization during the 5-week period after 

completing the scale, better so than the life events 

scale. The PSS thus appears to possess substantial 

reliability and validity, and it is brief and easy to 

administer. These findings, plus the fact that the PSS 

has been administered to approximately 400 FHP personnel 

in the past, allowing for an appropriate normative 
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sample, precipitated its inclusion in the proposed study. 

Lazarus, Delongis, Folkman, and Gruen (1985) describe the 

PSS as a general measure of psychopathology or distress 

and criticized it as a measure of stress which confounds 

the antecedent and consequent components of stress. 

However, Hills and Norvell (1987) found that the PSS was 

more successful in predicting job satisfaction in Florida 

state troopers than the Hassels Scale, accounting for 

most of the variance and appearing as an independent 

construct. Hence there appears to be value in employing 

a global measure of perceived stress in this sample. 

Submaximal step test 

A graded, discontinuous submaximal step test 

(American College of Sports Medicine, 1980) was employed 

as a measure of cardiovascular fitness to determine 

whether a training effect of Nautilus weight training 

could be documented. Each subject's pulse rate and blood 

pressure was taken prior to testing. Pulse rate was 

obtained by using a Sears photoelectric pulse meter 

attached to the earlobe. Blood pressure was obtained 

with a standard sphygnonanometer and stethoscope. The 

procedure required each subject to step up and down on a 

16 cm (6.3") step at a rate of 18 steps per minute for a 

total of 3 minutes. During a 1-minute rest period, pulse 

and blood pressure was taken once again. At the 

conclusion of the 1-minute rest period, the second grade 
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of the test procedure was begun. Each subject was 

instructed to step up and down on the 16 cm. step at a 

rate of 24 steps per minute for a total of 3 minutes. 

This procedure of 3 minutes of stepping up and down 

interspersed with 1 minute of rest continued for one 

additional trial at the rate of 30 steps per minute. 

This particular step test was chosen because energy 

expenditure values are known for stepping on this 16 cm. 

step at the various rates (American College of Sports 

Medicine, 1980) and the initial work load is low enough 

that was not overly difficult for the most poorly 

conditioned participants. The risks associated with the 

graded submaximal exercise test in subjects screened as 

in this project have been described as minimal (American 

College of Sports Medicine, 1980). The subjects 

experienced minimal discomfort during testing due to the 

submaximal heart rate. Symptoms of physical distress 

(i.e., inappropriate blood pressure or heart rate 

response, chest pain, pallor, dizziness, shortness of 

breath, muscle cramps) detected by the experimenter or 

reported by the subject would have terminated the 

procedure; however, these phenomena are only very rarely 

experienced in a submaximal exercise test and were not 

observed here. 
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One Repetition Maximum Strength Measure 

The one repetition maximum (1-RM) strength measure 

is a frequently used measure of strength improvement 

derived from weight training programs (Gettman & Pollock, 

1981). After two workouts to allow subjects to become 

accustomed to the exercises and proper technique with the 

machines, club instructors assessed the maximum number of 

plates with which subjects could successfully complete 

one repetition of each of four exercises: leg press, 

overhead press, decline press, and biceps curl. Each 

subject was given a brief warm-up (approximately two 

minutes). The 1-RM was achieved by increasing the load 

by one plate after each successful lift until the maximal 

load was obtained for each exercise. Subjects were given 

a two minute rest period after every three trials until 

the 1-RM was reached. Percentage of improvement on the 

1-RM measure can be compared with previously reported 

Nautilus studies. 

Additional Measures Related to Physical Fitness 

Several anthropometric measures will be obtained 

from each subject including height, weight, waist size, 

bicep diameter, and chest size (measured across the 

pectoral muscles). Lastly, a measure of grip strength 

was obtained with a Lafayette hand dynamometer (Jarvis & 

Barth, 1984). The dynamometer is adjusted to accommodate 

the size of the subject's hand, and the subject is 
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instructed to stand, holding the instrument at his or her 

side, pointed toward the floor with the arm held straight 

at the elbow. The subject is then instructed to squeeze 

the dynamometer as hard as they possibly can. 

Procedures 

The experiment entailed four phases: 1) subject 

recruitment; 2) pre-treatment assessment; 3) experimental 

treatment or no-treatment and 4) post-treatment 

assessment. 

Subject Recruitment and Screening 

Letters from the FHP administration and the 

experimenter were sent to FHP offices in the following 

cities: Gainesville, Jacksonville, Orlando, Tampa, st. 

Petersburg, Sarasota, Bradenton and Ft. Myers. These 

locations represented both large numbers of potential 

subjects and reasonable proximity to the experimenter. 

In these letters, it was explained that the experimenter 

was examining the benefits of circuit weight training in 

state troopers and that volunteers were needed to 

participate in a four month study. It was also explained 

that while there were no costs involved in the health 

club membership other than the cost of transportation to 

and from the facilities, participants would be asked to 

utilize the facilities on off-duty time without 

compensation. Importantly, while the FHP endorsed and 

supported the proposed project, subjects were informed 
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that participation was completely voluntary and that the 

FHP would not be liable for any injuries received as a 

result of participation. Subjects were also told that 

data would be kept confidential and results would be 

reported to the administration in the form of group 

statistics only. 

Interested FHP personnel were asked to notify their 

supervisors who in turn contacted the experimenter by 

phone or letter. Potential subjects were then 

individually contacted by phone for screening and to 

further describe the study. Potential subjects were 

briefly informed of what would be required of them should 

they wish to participate and advised that, as with 

beginning any exercise program, a thorough medical 

examination by their personal physician would be 

important, but not mandatory. Subjects were administered 

the Medical Screening Questionnaire over the phone (see 

Appendix A) to assess for medical conditions that would 

contraindicate weight training. An affirmative response 

to any of the thirteen items in this questionnaire 

precluded participation in the study. Regular 

participation in an exercise program during the past 

twelve months also precluded participation in the study. 

The possibility of being placed in the wait-list control 

condition was also explained during this initial phone 

contact. Subjects were randomly assigned to condition 
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based on their order of contact with the experimenter for 

the initial screening. 

Pre-treatment Assessment 

Each subject interested in participating, and not 

excluded for reasons already described, was met 

individually by the experimenter at the participating 

health club in their home town. Subjects were first 

provided with the informed consent document which they 

were asked to read carefully and sign. Subjects were 

also told that the experimenter would be glad to answer 

any additional questions at that time. Subjects were 

then asked to complete the packet of questionnaires which 

included a demographics questionnaire, the SCL-90, the 

PSS, CHIPS, and the JOI. 

Upon completing the packet of questionnaires, 

subjects underwent the submaximal step test procedure as 

described earlier. Subjects were seated in a quiet room 

and instructed to remain comfortable for three minutes 

(habituation). Resting supine blood pressure (systolic 

and diastolic) was then obtained by use of a 

sphygnonanometer and stethoscope. Three separate 

recordings approximately 2 minutes apart were collected 

and averaged for each subject. Resting supine pulse rate 

was obtained with a Sears photoelectric pulse meter. Six 

readings were taken at 5-second intervals and averaged to 

obtain a baseline heart rate. Following baseline 
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recordings, the step test procedure was begun. Next, 

measures of waist length, bicep diameter, and chest size 

(across the pectoral muscles) was obtained using a cloth 

measuring tape. Finally, subjects' grip strength on 

their dominant hand was assessed with a Lafayette hand 

dynamometer. Three trials were given with a one minute 

rest period between trials. The subject's score was an 

average of the three trials. 

Those subjects assigned to the exercise condition 

were then briefed as to what the training program 

consisted of (i.e., length, frequency, duration). 

Subjects in the wait-list condition were informed that 

they would be allowed four-months of free exercise 

training at the conclusion of the study. Subjects in the 

exercise condition were told that it would be important 

to listen to their instructors carefully and follow their 

instructions and recommendations closely. Subjects were 

encouraged to refrain from participating in exercises 

other than those being evaluated in this project (i.e., 

Nautilus). The remainder of the pre-treatment assessment 

involved individualized instruction in proper exercise 

technique. Each subject was checked by instructors for 

proper seat height and exercise technique. All subjects 

were permitted two exercise sessions prior to the four 

month training period per se to become accustomed to the 

exercises. At both sessions proper seat height and 
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exercise technique was again evaluated by health club 

personnel. All subjects were provided a training guide 

created by the experimenter (see Appendix B) which 

outlined proper form and technique of the Nautilus 

machines. on the training guide subjects wrote their 

proper seat adjustment setting and beginning weight level 

for each of the machines used in this study. This data 

was collected by the experimenter at the conclusion of 

the study. At the third visit (the beginning of the 

training phase), all subjects were evaluated by health 

club personnel for their one repetition maximum on the 

leg press, overhead press, decline press, and biceps 

curl. This completed the pre-treatment assessment. 

Subjects and participating facilities were asked to 

maintain independent records of attendance as well as 

performance on the one repetition maximum tests which was 

mailed to the experimenter. 

Experimental Treatment or No-Treatment 

Subjects in the exercise group participated in a 16-

week circuit weight training program as recommended by 

Nautilus Sports Medical Industries, Inc. (Darden, 1985). 

The prescribed frequency of each workout session was 

three times per week, with a prescribed duration of 20 

minutes. Training involved twelve prescribed exercises 

described as the "basic Nautilus workout" (Darden, 1985) 

and most frequently comprising previous research with 
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Nautilus (e.g., Messier & Dill, 1985) included the 1) duo 

hip and back, 2) leg extension, 3) leg curl, 4) leg 

press, 5) pullover, 6) torso arm pulldown, 7) arm cross, 

8) decline press, 9) lateral raise, 10) overhead press, 

11) bicep curl, and 12) triceps extension. The amount of 

resistance for all exercises was that weight which could 

be lifted a minimum of 8, but not more than 12, 

repetitions, i.e., they used the greatest weight possible 

to complete between 8 and 12 repetitions before muscle 

exhaustion ensued. Weight was adjusted by subjects 

throughout the training program as strength levels were 

increased. When 12 or more repetitions were performed, 

subjects were instructed to increase the resistance by 

approximately 5 percent at the next session. Subjects 

were encouraged to move directly to the next machine 

after completing an exercise. Subjects were instructed . 

that the concentric contraction phase of each exercise 

was expected to last 2 seconds and the eccentric phase 4 

seconds. Records of the exercises performed, the number 

of plates used, and the number of repetitions completed 

for each exercise were kept for every exercise session 

and provided to the experimenter at the conclusion of the 

study. At four and ten weeks into training, the 

experimenter contacted the training sites by phone to 

assess subjects' attendance. Subjects who had not been 

attending a minimum of two training sessions per week 
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were contacted and informed that they could no longer 

participate in the project. These subjects, as well as 

other subjects who dropped-out of the project completely 

were told that they would be contacted at a later time to 

complete the self-report measures once again. 

Subjects in the control condition were asked to 

refrain from participating in any exercise programs upon 

completion of the pre-treatment assessment. They were 

informed that they would be granted access to 4-months of 

exercise training upon completion of the experimental 

group and the post-treatment assessment. 

Post-treatment Evaluation 

The post-treatment evaluation was virtually 

identical to the pre-treatment assessment and was 

conducted at approximately the same time of day. During 

the last scheduled health club training session, the 

experimenter met the subjects individually at their 

training facility. All subjects completed reassessment 

on the self-report measures and the step test. Biceps 

size, waist size, chest size and grip strength were 

reassessed at this time as well. In addition, the 

experimenter observed instructors reassessing one 

repetition maximums on the leg press, overhead press, 

decline press, and biceps curl. At this point subjects 

were asked to describe their plans for future exercise. 

Specifically, they were questioned whether they planned 
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to begin a membership at the club they attended. At this 

point, subjects completed the Life Experiences Survey or 

LES (Sarason, Johnson & Siegel, 1978). The LES is a 57-

item self-report measure that allows subjects to indicate 

events that they have experienced during the past year. 

This measure was administered to assess for significant 

and potentially confounding levels of psychosocial stress 

during the course of this project. Subjects were also 

questioned as to whether they had been involved in a 

serious physical altercation, discharged of his/her 

firearm in the line of duty, or were suspended for any 

reason during the course of this project. Participating 

clubs provided the experimenter with the subjects' 

attendance records and work-out recording forms at this 

time. 

Sixteen weeks following initial assessment, subjects 

in the control condition were also met by the 

experimenter at the facility nearest their home to 

complete the self-report measures once again and reassess 

one repetition maximums, grip strength and anthropometric 

measures. These subjects were then afforded access to 

free, 4 months of exercise training at the same site. 

The experimenter attempted to meet individually with 

subjects who had dropped out of the project or who failed 

to attend a minimum of two training sessions per week 

when back in their home towns to complete post-treatment 
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assessment with other subjects. Those subjects who were 

agreeable underwent the complete reassessment protocol. 

Other subjects minimally were mailed the self-report 

measures to complete once again. All "drop out" subjects 

were questioned as to why they dropped out or had 

difficulty regularly attending the training sessions. 



RESULTS 

Predicting Treatment Adherence and Subject Attrition 

Fourteen of 33 subjects (42 percent) in the exercise 

condition completed treatment. Of the nineteen subjects 

who failed to complete the 16-week exercise condition, 

eighteen subjects voluntarily withdrew from the study, 

and one subject was shot and killed in the line of duty. 

Of the eighteen subjects who voluntarily withdrew from 

treatment (hereafter referred to as drop-outs), fourteen 

were reassessed with the self-report measures, 

anthropometric measures and submaximal step-test at the 

conclusion of the sixteen-week period. Four drop-out 

subjects refused to participate in the follow-up 

assessment. For the fourteen subjects who successfully 

completed treatment, a ninety-seven percent agreement was 

observed between subjects' and health clubs' attendance 

records. 

Attempts were made to characterize differences 

between those subjects who completed treatment (N=l4) and 

those who failed to do so (N=l4). First, demographic 

variables at pre-treatment were examined between groups. 

Subjects successfully completing treatment tended to be 

younger than the drop-outs (M=29.9 and M=35.5 years, 

respectively, 1(27)=1.88, R>.05). In addition, a 

63 
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significantly greater number of the drop-outs were 

smokers (forty-three percent) compared to twenty-one 

percent of the experimental condition subjects (X2=9.16, 

p<.05). Secondly, on post-treatment assessment it was 

determined that a significantly greater number of the 

subjects who successfully completed the 16-week program 

(eighty-three percent) exercised regularly with a partner 

(spouse or fellow subject), while only twenty-three 

percent of the drop-out subjects did so (X2=16.17, 

p<. 01) . 

Pre-treatment Differences 

Prior to analyses of treatment effects, between 

group t-tests for the exercise and drop-out groups were 

conducted on all variables at pre-treatment. No 

differences were observed between the two groups on years 

employed, weight, bicep size, chest size, resting blood 

pressure (diastolic and systolic), resting heart rate, 

grip strength, one repetition maximum strength measures, 

Somatization, all JDI subscales and the JDI total. Pre

treatment between group t-tests were significant for the 

PSS t(27)=9.15, R=.005; CHIPS t(27)=9.69, R=.004; 

Depression t(27)=30.96, R<.0001; Anxiety t(27)=8.20, 

R=007; Hostility t(27)=10.16, R=.003; and the SCL-90 

Global Severity Index t(27)=35.76, R<.0001. 

Specifically, drop-out subjects demonstrated 

significantly higher pre-treatment scores on the PSS, 



65 

CHIPS, Depression, Anxiety, Hostility and the Global 

Severity Index (GSI) than the exercise condition. Pre

treatment means and standard deviations for the exercise 

and drop-out groups on age, years employed, 

anthropometric measures, grip strength, one repetition 

strength measures, resting blood pressure and resting 

heart rate are seen in Table 1. Pre-treatment means and 

standard deviations on the self-report measures for the 

exercise and drop-out groups are seen in Table 2. 

Table 1 
Means on Pre-treatment Anthropometric Measures, Strength, 
Resting Blood Pressure (Systolic and Diastolic) and 
Resting Heart Rate by Group 

Measure and Group M SD t(27) 

Height 0.41 

Exercise 69.00 2.63 

Drop-outs 70.00 4.40 

Weight 0.18 

Exercise 177.00 30.68 

Drop-outs 183.07 33.92 

Waist Size 0.54 

Exercise 34.26 2.99 

Drop-outs 35.98 4.18 

Bicep Size 0.63 

Exercise 10.99 3.08 

Drop-outs 11.21 3.14 
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Table 1--continued 

Measure and Group M SD t(27) 

Chest Size 0.74 

Exercise 38.45 2.61 

Drop-outs 39.99 3.89 

SBP 2.01 

Exercise 122.36 11. 85 

Drop-outs 132.07 12.19 

DBP 0.15 

Exercise 82.57 9.56 

Drop-outs 86.07 6.78 

HR 0.03 

Exercise 72.93 9.34 

Drop-outs 76.86 7.23 

GRIPSTR 0.73 

Exercise 110.00 14.89 

Drop-outs 113.00 12.96 

LEGPR 0.76 

Exercise 180.26 25.41 

Drop-outs 173.78 25.91 

OHPR 0.69 

Exercise 126.56 19.52 
Drop-outs 132.74 26.04 

Note. SBP= Resting Systolic Blood Pressure, DBP=Resting 
Diastolic Blood Pressure, HR=Resting Heart Rate, GRIPSTR= 
Grip Strength (In pounds), LEGPR=Leg Press (In pounds), 
and OHPR=Overhead Press (In pounds). 
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Table 2 
Means on Pre-treatment Self-Report Measures by Group 

Measure and Group M SD t(27) 

PSS 9.15* 

Exercise 20.79 6.70 

Drop-outs 29.64 5.12 

CHIPS 9.69* 

Exercise 12.93 7.07 

Drop-outs 27.28 14.84 

SOM 0.95 

Exercise 53.94 6.45 

Drop-outs 61.43 5.43 

DEP 30.96* 

Exercise 53.80 6.03 

Drop-outs 71. 79 7.67 

ANX 8.20* 

Exercise 56.96 8.32 

Drop-outs 66.00 8.79 

HOS 10.16* 

Exercise 53.20 7.83 

Drop-outs 64.57 7.55 

GSI 35.76* 

Exercise 53.97 6.10 

Drop-outs 71. 79 5.85 



Table 2--continued. 

Measure and Group 

JDIW 

Exercise 

Drop-outs 

JDIS 

Exercise 

Drop-outs 

JDIPE 

Exercise 

Drop-outs 

JDIPA 

Exercise 

Drop-outs 

JDIPR 

Exercise 

Drop-outs 

JDITO 

68 

M 

32.64 

26.36 

33.57 

35.07 

26.14 

27.93 

5.21 

7.07 

12.14 

19.00 

SD 

5.25 

8.84 

5.75 

16.48 

5.17 

13.63 

6.55 

10.53 

10.93 

16.82 

Exercise 109.70 17.03 
Drop-outs 115.21 48.85 

t(27) 

2.34 

0.46 

0.28 

1. 20 

1. 20 

0.17 

Note. PSS=Perceived Stress Scale, CHIPS=Cohen-Hoberman 
Inventory of Physical Symptoms, SOM=Somatization, 
DEP=Depression, ANX=Anxiety, HOS=Hostility, GSI=Global 
Symptom Index, JDIW=Job Descriptive Inventory-Work, 
JDIS=Job Descriptive Inventory-Supervisor, JDIPE=Job 
Descriptive Inventory-People, JDIPA=Job Descriptive 
Inventory-Pay, JDIPR=Job Descriptive Inventory-Promotion, 
JDITO=Job Descriptive Inventory-Total. 
*p<. 01. 
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Next, a discriminant function analysis predicting 

two groups (exercise condition completers and drop-outs) 

was conducted entering the PSS, CHIPS, Depression and 

Anxiety variables. Prior to conducting the discriminant 

function analysis, Pearson product-moment correlations 

generated on these four variables for the two groups 

showed low to moderate intercorrelations among the four 

measures (range r=.22-.54). Using all four variables, 

93% of the subjects were correctly classified into their 

respective conditions. Additional discriminant analyses 

revealed that Depression scores, by themselves, correctly 

predicted 85% of group membership. None of the other 

three variables, either singularly or in combination, 

improved on correct classification to group. Lastly, a 

stepwise discriminant function analysis was conducted 

entering the PSS, CHIPS, Depression, and Anxiety 

variables. The stepwise discriminant function analysis 

entered Depression first which accounted for 

approximately sixty percent of the variance 

(f(l,41)=60.9, 2<.0001) in predicting group membership. 

None of the other psychological variables entered 

accounted for a significant proportion of the variance 

following the first step, hence the stepwise procedure 

stopped following the removal of Depression. The results 

of this stepwise discriminant analysis are seen in Table 

3 • 
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Table 3 
Stepwise Discriminant Analysis Results Predicting 
Treatment Condition 

Variable Multiple R£~~~~~F~~~~~_P_r_o_b~->~_F 

DEP 

PSS 

0.5977 

0.3121 

60.90 

18.60 

0.0001 

0.0001 

ANX 0.2800 15.94 0.0003 
CHIPS 0.3256 19.79 0.0001 
Note. DEP=Depression, PSS=Perceived Stress Scale, 
ANX=Anxiety, CHIPS=Cohen-Hoberman Inventory of Physical 
Symptoms. 

Prior to analyses of treatment effects between the 

exercise (N=l4) and control (N=l5) conditions, between 

group t-tests were conducted for the exercise and control 

groups on all variables at pre-treatment. No pre

treatment differences were observed between the two 

groups on any of the self-report, anthropometric, 

strength, or physiological variables. 

Analyses of Treatment Effects 

Self-Report Measures 

As reported above, no pre-treatment differences were 

observed between the exercise and control conditions on 

any of the psychological or work satisfaction variables. 

A MANOVA conducted on pre to post-treatment change scores 

on the seven psychological and six work satisfaction 

variables for the two groups was highly significant, 

E(l,28)=5.96, p<.001. Follow-up univariate analyses on 
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the psychological, work satisfaction, and physical 

fitness variables are described below. In each instance, 

the report of between group ANOVAs conducted on pre to 

post-treatment change scores for the exercise and control 

conditions followed tests of homogeneity of variance 

between the two conditions. 

Perceived Stress Scale {PSS) 

As reported above, there were no pre-treatment 

differences on PSS scores between the exercise and 

control conditions. A between groups ANOVA on PSS pre to 

post-treatment change scores was conducted to assess for 

treatment effects. The ANOVA approached significance 

(~(1,28)=3.70, p=.03). A between groups ANOVA conducted 

on post-treatment PSS scores for the exercise and control 

groups was nonsignificant (~(1,28)=2.31, p=.21). Mean 

pre to post-treatment change scores for the PSS are seen 

in Table 4. 

Table 4 
Mean Pre to Post-treatment Change Scores for the PSS 
Group M SD F{l,28) 

Exercise 

Control 

2.29 

-0.09 

1.54 

0.78 

3.70 
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Cohen-Hoberman Inventory of Physical Symptoms (CHIPS) 

As reported above, there were no pre-treatment 

differences on CHIPS scores between the exercise and 

control conditions. As with the PSS, an ANOVA on CHIPS 

pre to post-treatment change scores was conducted to 

assess for treatment effects. The ANOVA was highly 

significant (E(l,28)=14.02, R<.0001). The exercise 

condition demonstrated a significant reduction in self

reported physical symptoms from pre to post-treatment. A 

between groups ANOVA conducted on post-treatment CHIPS 

scores for the exercise and control groups was 

significant (E(l,28)=6.91, R=.0017). Mean pre to post

treatment change scores for the CHIPS are seen in Table 

5. 

Table 5 
Mean Pre to Post-treatment Change Scores for the CHIPS 
Group M SD F(l,28) 

Exercise 

Control 
Note. *p<.01 

4.29 

-0.14 

2.15 

1.44 

Hopkins Symptom Checklist (SCL-90) 

14.02* 

As reported earlier, there were no pre-treatment 

differences on Somatization, Depression, Anxiety, 

Hostility or GSI scores between the exercise and control 
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conditions. Between group ANOVAs were conducted to 

analyze pre to post-treatment change scores on these 

variables. The ANOVAs were significant for Anxiety 

r(l,28)=14.52, p<.0001; Depression r(l,28)=20.51, 

p<.0001; Hostility r(l,28)=6.63, p=.003; and the GSI 

total r(l,28)=16.27, p<.0001), but not for Somatization 

(r(l,28)=4.34, p=.02. The exercise condition uniquely 

demonstrated a reduction in Depression from pre to post

treatment. Similarly, the exercise condition 

demonstrated significantly greater reductions in Anxiety, 

Hostility and the GSI from pre to post-treatment than the 

control condition. Between group ANOVAs conducted on 

post-treatment SCL-90 subscale scores for the exercise 

and control groups were significant for Depression 

(r(l,28)=8.54, p<.001), Anxiety (r(l,28)=7.65, p<.001) 

and the GSI (r(l,28)=9.29, p<.001), but not for 

Somatization or Hostility. Mean pre to post-treatment 

change scores for the SCL-90 subscales are seen in Table 

6. 

Table 6 
Mean Pre to Post-Treatment Change Scores for the SCL-90 
Measure and Group M SD F(l,28) 

SOM 4.34 

Exercise 4.51 2.02 

Control -0.60 1.90 



Table 6--continued. 

Measure and Group 

DEP 

Exercise 

Control 

ANX 

Exercise 

Control 

HOS 

Exercise 

Control 

GSI 

Exercise 
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M 

5.21 

-0.13 

9.96 

0.73 

5.47 

0.33 

8.26 

SD 

3.04 

3.98 

2.37 

1. 26 

3.11 

2.63 

3.02 

Control 0.47 2.34 

F(l.28) 

20.51* 

14.52* 

6.63* 

16.27* 

Note. SOM=Somatization, DEP=Depression, ANX=Anxiety, 
HOS=Hostility, and GSI=General Symptom Index 
*p<.01 

Job Descriptive Index (JDI) 

As reported above, there were no pre-treatment 

differences on JDI subscale scores or the JDI total 

between the exercise and control conditions. Between 

group ANOVAs were conducted on pre to post-treatment 

change scores for the two groups on all JDI subscales and 

the JDI total. The ANOVAs on JDI subscale change scores 

were significant for satisfaction with the nature of the 

work (f(l,28)=31.25, p<.0001); co-workers (f(l,28)=9.32, 
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p<.0005); and the JDI total (~(l,28)=12.41, p<.0001), but 

not for satisfaction with supervision, pay or promotional 

opportunities. The exercise condition uniquely 

demonstrated a significant increase in satisfaction with 

the nature of the work and the JDI total from pre to 

post-treatment. Mean pre to post-treatment change scores 

for the exercise and control groups on the JDI subscales 

and JDI total are seen in Table 7. Between group ANOVAs 

conducted on post-treatment JDI scores for the exercise 

and control groups were highly significant for 

satisfaction with the nature of the work (~(l,28)=9.54, 

p<.001), but not satisfaction with supervision, co

workers, pay, promotional opportunities or the JDI total. 

Table 7 
Mean Pre to Post-treatment Change Scores for the JDI 
Measure and Group M SD F(l.28) 

JDIW 31.25* 

Exercise -5.65 2.07 

Control 0.26 1. 35 

JDIS 0.10 

Exercise -1. 35 1. 05 

Control 1. 60 0.79 

JDIPE 9.32* 

Exercise -3.79 2.19 

Control -0.14 1. 65 
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Table 7--continued. 

Measure and Group M SD F(l.28) 

JDIPA 0.53 

Exercise 0.35 0.47 

Control 0.86 0.49 

JDIPR 0.17 

Exercise 0.35 0.61 

Control 0.06 0.13 

JDITO 12.41 

Exercise -8.59 14.66 
Control -0.94 20.51 

Note. JDIW=Satisfaction with the nature of the work, 
JDIS=Satisfaction with supervision, JDIPE=Satisfaction 
with people you work with, JDIPA=Satisfaction with pay, 
JDIPR=Satisfaction with promotional opportunities, 
JDITO=Total job satisfaction. 
*p<.01 

Physical Fitness Measures 

Anthropometric Measures 

As reported above, there were no pre-treatment 

differences on height, weight, waist size, chest size and 

bicep size between the exercise and control conditions. 

Four separate between group ANOVAs on anthropometric 

measure change scores were conducted to assess for 

treatment effects. The ANOVAs were significant for 

weight (E(l,28)=9.25, p=.0009), and bicep size 

(E(l,28)=6.49, p=.0007), but not for waist size 

(E(l,28)=1.21, p=.19) or chest size (E(l,28)=0.97, 
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2=.39). The exercise group uniquely demonstrated a pre 

to post-treatment increase in body weight and bicep size. 

Mean pre to post-treatment change scores for the 

anthropometric measures are seen in Table 8. 

Between group ANOVAs were conducted on post

treatment anthropomorphic measures for the exercise and 

control conditions. The ANOVAs for weight and bicep size 

were significant; (l(l,28)=6.16, 2=.017) and 

(l(l,28)=6.72, 2=.009), respectively. None of the other 

between group ANOVAs on post-treatment anthropometric 

measures were significant. 

Table 8 
Mean Pre to Post-treatment Change Scores for 
Anthro2ometric Measures 
Measure and Grou2 M SD F(l.28) 

Body Weight 9.25* 

Exercise -3.71 1. 87 

Control 2.13 1. 45 

Waist Size 1.21 

Exercise 0.76 0.31 

control 0.48 0.53 

Bicep Size 6.49* 

Exercise -1.18 0.52 

Control 0.04 0.45 



Table 8--continued. 

Measure and Group 

Chest Size 

Exercise 

Control 
Note. *p<.01. 

Strength Measures 
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M 

-0.76 

-0.16 

SD 

0.67 

0.55 

F(l,28) 

0.97 

As reported above, there were no pre-treatment 

differences on strength measures between the exercise and 

control conditions. Between group ANOVAs conducted on 

pre to post-treatment change scores for the exercise and 

control conditions were highly significant for grip 

strength (E(l,28)=21.56, p<.0001); overhead press 1-RM 

(E(l,28)=32.10, p<.0001); and Leg Press 1-RM 

(E(l,28)=35.63, p<.0001). In all cases, the exercise 

group demonstrated a significant gain in strength when 

compared to the control condition. The exercise group 

demonstrated a 40 percent and 37 percent improvement on 

the Leg Press and Overhead press, respectively, while the 

control condition demonstrated a 3 percent and 1 percent 

improvement on these two machines, respectively. Mean 

pre to post-treatment change scores for the exercise and 

control conditions are seen in Table 9. 
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Table 9 
Mean Pre to Post-Treatment Change Scores for the Hand 
Dynomometer and One Repetition Maximum Performance 
Measure and Group M SD F(l,28) 

GRIPSTR 

Exercise 

Control 

OHPR 

Exercise 

Control 

LEGPR 

Exercise 

Control 
Note. GRIPSTR=Grip 
LEGPR=Leg press. 
*p<.01 

-25.49 5.67 

-04.41 2.97 

-46.62 9.90 

-01. 31 2.70 

-72.00 7.98 

-05.19 6.91 
Strength, OHPR=Overhead Press, 

Submaximal Step Test 

21. 56* 

32.10* 

35.63* 

As reported above, there were no pre-treatment 

differences on baseline heartrate or baseline blood 

pressure (systolic and diastolic) between the exercise 

and control conditions. Separate between group ANOVAs 

conducted at each of the three levels of step test 

performance (for heart rate as well as blood pressure) 

also demonstrated no differences between the exercise and 

control conditions at pre-treatment. In addition, the 

exercise and control groups did not differ at pre

treatment in the length of time required to recover 
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baseline heart rate following the step test procedure. 

Between group ANOVAs on pre to post-treatment change 

scores for the exercise and control groups were conducted 

at each level of the step test (heart rate and blood 

pressure) to assess for treatment effects. None of the 

these ANOVAs were significant, though the change score 

ANOVA for systolic blood pressure at level two of the 

step test approached significance (~(l,28)=4.89, p=.07). 

An ANOVA conducted on pre to post-treatment change scores 

in the length of time required to recover baseline heart 

rates was also nonsignificant. Separate between group 

ANOVAs conducted on post-treatment heart rate and blood 

pressure at each of the three levels of step test 

performance also demonstrated no differences between the 

exercise and control conditions. Mean pre to post

treatment change scores for heart rate and blood pressure 

at baseline and the three levels of the step test are 

shown in Table 10. 

Table 10 
Mean Pre to Post-treatment Change Scores for Heart Rate 
and Blood Pressure during Baseline and Three Levels of 
the Submaximal Step Test 
Measure and Group M SD F(l,28) 

BLHR 0.05 

Exercise 

Control 

-1.28 

-3.34 

2.36 

3.04 
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Table 10--continued. 

Measure and Group M SD F(l,28) 

BLSBP 0.18 

Exercise 0.79 1. 91 

Control -2.52 3.54 

BLDBP 1. 69 

Exercise 3.43 2.29 

Control -1.40 2.15 

STEPlHR 0.77 

Exercise -3.90 2.39 

Control -3.47 3.09 

STEP1SBP 0.38 

Exercise 1. 79 2.16 

Control 3.53 2.29 

STEP1DBP 1. 93 

Exercise -1.00 2.59 

Control -2.00 1.99 

STEP2HR 0.32 

Exercise -11.60 1. 63 

Control -04.80 2.01 

STEP2SBP 0.56 

Exercise -3.71 4.57 

Control -4.26 4.90 

STEP2DBP 0.28 

Exercise 1.21 4.07 

Control -2.94 4.12 
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Table 10--continued. 

Measure and Group M SD F(l,28) 

STEP3HR 0.22 

Exercise -7.30 5.52 

Control -11.04 4.53 

STEP3SBP 0.05 

Exercise -1. 79 5.01 

Control 2.87 4.98 

STEP3DBP 0.94 

Exercise -1.43 5.55 

Control -3.20 4.53 

RECOVERY 0.49 

Exercise 0.14 0.63 

Control 0.53 0.70 
Note . BLHR=Baseline heart rate, BLSBP=Baseline systolic 
blood pressure, BLDBP=Baseline diastolic blood pressure, 
STEPlHR=Level 1 step test heart rate, STEP1SBP=Level 1 
step test systolic blood pressure, STEP1DBP=Level 1 step 
test diastolic blood pressure, etc. 
*p<. 01. 



DISCUSSION 

The purpose of the present experiment was to 

evaluate the effects of circuit weight training in law 

enforcement personnel across a variety of psychological 

and physical variables. Specifically, the study was 

designed to address three questions. First, the study 

was conducted to determine whether circuit weight 

training produces similar psychological benefits as those 

reported for aerobic fitness training. Secondly, the 

study was conducted to determine whether circuit weight 

training resulted in improvements in ratings of job 

satisfaction. Finally, the study was conducted to 

determine how much improvement in pqysical strength and 

general fitness results from four months of circuit 

weight training. The importance of evaluating circuit 

weight training stems from surveys that show weight 

training has recently surpassed running to become the 

seventh most popular form of recreation in the United 

States (Neilsen, 1983). There is widespread use of 

local, private health clubs today, with most of these 

clubs owning some type of circuit weight training 

apparatus (Thomas, Lee, Franks & Paffenbarger, 1981). 

While considerable research has appeared examining the 

psychological benefits of aerobic exercise, and a growing 

83 
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literature exists on the physical benefits of weight 

training, to date there have been no experimental reports 

of the psychological benefits of circuit weight training. 

Psychological Benefits 

As hypothesized, subjects receiving four months of 

circuit weight training demonstrated significant 

reductions in anxiety and depression when compared to the 

wait-list control condition. While previous literature 

has provided equivocal anecdotal as well as experimental 

support for the psychological benefits of aerobic 

exercise training, this study provides convincing 

evidence that circuit weight training results in 

improvement in a wide variety of psychological domains 

without evidence of an aerobic training effect. This 

finding is not surprising when one considers that the 

underlying mechanism(s) purported to explain the 

psychological benefits of exercise are varied and not 

specific to aerobic training. To date, studies have been 

inconclusive as to whether or not an aerobic training 

effect is necessary to produce psychological benefits. 

If, as some researchers propose, the psychological 

benefits of exercise have a biochemical basis, then it 

would be expected that only sustained aerobic exercise 

would provide the necessary stimulus, and the results 

observed here would not have been predicted. 
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While relatively little is known about the required 

stimuli for the various psychological benefits ascribed 

to various forms of exercise, several hypotheses have 

been postulated in an attempt to explain these effects. 

In general, these hypotheses be divided into 

biological/biochemical explanations and 

behavioral/psychological explanations. As discussed 

earlier, biological/biochemical explanations which have 

been offered include an alteration in sympathetic nervous 

system activity, altered hormonal regulation, improved 

exercise capacity (endurance, strength, flexibility), and 

changes in appearance (weight loss, increased muscle tone 

and mass). Behavioral explanations of the psychological 

benefits of exercise have included physical separation 

from a stressful work or home environment, simple 

distraction, and exposure to supportive co-exercisers. 

It is likely that multiple mechanisms are involved, both 

behavioral and biologic. A study by Martinsen (1987) 

showed a strong positive correlation between the 

intensity of exercise and the antidepressant effect for 

males, suggesting that the effect of exercise is more 

than mere distraction or physical separation. Ossip

Klein and her colleagues (1989) attributed similar 

improvements in self-concept resulting from running and 

weight lifting as stemming from a common factor, perhaps 

the perception of physical improvement resulting from 
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graded mastery experiences, rather than aerobic changes 

per se. 

In attempting to understand the possible 

mechanism(s) underlying the psychological benefits of 

circuit weight training observed in this study, it is 

important to note that evidence pertaining to its 

cardiovascular benefits is equivocal, mitigating against 

the causal role of sympathetic nervous system 

involvement. In addition, as yet it is unknown whether 

circuit weight training produces physiological changes in 

response to acute stress similar to those observed 

followi ng aerobic exercise training (i.e. decreased EMG 

levels , increased peripheral blood flow, decreased skin 

conductance responses, decreased heart rate, decreased 

blood pressure, increased catecholamines and increased 

beta-endorphins). Such physiological mechanisms are most 

frequently proposed to explain the psychological benefits 

of aerobic exercise. Anecdotal reports have appeared in 

the lit erature suggesting that, for some individuals, 

self image and confidence seems to be enhanced by weight 

training exercise. Thus, changes in bodily appearance 

and other behavioral factors such as distraction or 

separation from a stressful work environment may have 

contributed to the psychological improvements in this 

study. The demonstrated effects may have been influenced 

by other nonexercise factors in treatment as well, such 
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as regular contact with the people at the health club or 

supportive co-exercisers (which will be discussed more 

clearly in the next section). 

To date, the literature on the psychological 

benefits of exercise training has focused almost 

exclusively on depression, anxiety and self-concept as 

dependent variables. The current study suggests that the 

psychological benefits of exercise extend beyond these 

two symptom domains, with improvements evidenced in self

reported hostility and physical symptoms as well. The 

finding of reduced hostility is potentially significant 

given this subject population, for it was reported 

earlier that one manifestation of occupational stress 

stemming from law enforcement is feelings of hostility or 

aggression. Likewise, the finding of decreased physical 

symptoms emphasizes the potential benefits of this type 

of exercise with law enforcement personnel. The physical 

symptoms assessed with the CHIPS are thought to be 

indicative of the types of disorders police officers have 

been shown to suffer from at an inordinate rate. At this 

point, it is unclear whether the observed improvements in 

anxiety and depression are in some way related to the 

improvements in hostility and physical symptoms. While 

it is conceivable that the mechanisms purported to 

explain improvements in anxiety and depression (namely 

social support and improved self-concept) likewise 
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explain improvements in hostility, improvements in self-

reported physical symptoms seem less easily explained. 

The finding of psychological improvement in this 

study is particularly noteworthy given that subjects 

demonstrated pre-treatment t-scores on the SCL-90 Anxiety 

and Depression subscales which were, on average, two to 

three standard deviations above nonpatient adult male 

norms. Two previous studies employing subjects from the 

same law enforcement population have found that officers 

surveyed (peers of these subjects) were not experiencing 

high levels of perceived stress, job burnout or job 

dissatisfaction relative to the normative samples for 

each of the scales used (Hills & Norvell, 1987; Norvell, 

Belles & Hills, 1988). This leads one to question 

whether these previous studies employed assessment 

devices which may not have adequately captured how these 

individuals were experiencing their stress, or perhaps 

the present study enlisted (or attracted) individuals who 

were experiencing greater levels of anxiety and 

depression. If the latter is true, subjects in this 

study may have seen participation as a personally 

relevant attempt to improve their psychological status. 

In addition, the dramatic improvement in self-report of 

anxiety and depression among the exercise group in this 

study may, in part, have been due to the fact that there 

was "more room" for improvement. Many previous treatment 
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studies examining the psychological benefits of exercise 

training have been aptly criticized for employing 

subjects exhibiting normal ranges of anxiety and 

depression, a criticism that can not be levied against 

this study. In fact, previous exercise studies employing 

the SCL-90 (O'Neill et al., 1985, Holmes & Roth, 1985) 

demonstrated lower pre-treatment Anxiety and Depression 

t-scores, and lower pre to post-treatment changes than 

those observed in the present study. 

Job Satisfaction 

It was also hypothesized that circuit weight 

training would result in significant improvements in 

self-reported job satisfaction. It was found that 

compared to the control group, the exercise group 

experienced improvements in satisfaction with the nature 

of the work, satisfaction with co-workers and the JOI 

total, but not satisfaction with supervision, pay or 

promotional opportunities. The finding of improvements 

in satisfaction with the nature of the work and 

interpersonal interactions is interesting for two 

reasons. First, previous research found that these two 

subscales of the JOI were significantly correlated with 

global perceptions of stress (as measured with the PSS) 

in law enforcement officers while satisfaction with pay, 

promotional opportunities and supervision was not 

(Norvell, Belles & Hills, 1988). The present study did 
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not demonstrate significant reductions in PSS scores in 

the exercise group, suggesting that the PSS and two JDI 

subscales are differentially responsive to stress 

management programs incorporating exercise training. 

Secondly, improvements in satisfaction with the nature of 

the work is a general perception as compared to more 

specific, discrete identifiable elements of work such as 

promotional opportunities, pay and so on. Such global 

perceptions have previously been shown to be associated 

with other measures of stress, including physical 

symptoms as measured with the CHIPS (Norvell, Belles & 

Hills, 1988). The observed improvements in satisfaction 

with work-related interpersonal interactions may reflect 

a consequence of decreased anxiety, depression, or 

hostility, or may simply reflect the same underlying 

mechanism(s) which contributed to improvements in mood 

(e.g. increased social support). 

Strength Changes and Cardiovascular Benefits 

As hypothesized, four months of circuit weight 

training in a previously non-exercising population 

resulted in a significant increase in strength which is 

consistent with previous literature examining the 

strength benefits of such exercise (Darden, 1985). 

Circuit weight training performed three times per week 

for sixteen weeks results in dramatic increases in 

strength as assessed via one repetition maximum measures. 
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Unlike previously published studies however, this study 

demonstrated comparable strength gains without close 

supervision by the experimenter or health facility staff. 

In fact, subjects were explicitly instructed not to 

enlist the staff as ''coaches" in their training. 

Likewise, the participating facilities' staff were 

instructed not to conduct individualized training beyond 

initial instruction and supervision in proper form and 

technique. The significant increase in body weight 

observed in the exercise condition, in light of strength 

gains, likely reflects an increase in lean body mass. 

Also as predicted, circuit weight training conducted 

in the manner described in this study did not result in 

cardiovascular improvement as assessed via a submaximal 

step test procedure. It appears then, that the necessary 

stimulus required to produce improvement in aerobic 

capacity, namely a sustained increase in the rate of 

energy expenditures by large skeletal muscles, did not 

occur from circuit weight training as conducted in this 

study. This finding is not surprising given that 

resistance exercise such as circuit weight training 

produces primarily a pressure load rather than a volume 

load on the cardiovascular system which, in turn, results 

in very rapid muscle fatigue at relatively low rates of 

energy expenditure. This primarily produces local muscle 

rather than more general systemic adaptations. Had the 
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training been conducted in a "high velocity" manner, with 

subjects instructed to move from one exercise station to 

the next as quickly as possible, significant 

cardiovascular changes may have been observed. 

Attrition 

Finally, the fifty-five percent attrition rate in 

this study, along with the findings that drop-outs tended 

to be older, more likely to be smokers, more likely to 

exercise alone and evidenced significantly higher PSS, 

CHIPS, Depression, Anxiety and GSI scores than either the 

exercise or control groups is consistent with the 

existing literature. Martin and Dubbert (1985), and Lees 

and Dygdon (1988) provide comprehensive reviews of the 

literature addressing adherence to exercise programs. 

Despite ever increasing evidence pointing to the physical 

and psychological benefits of regular exercise, these 

authors cite several studies that suggest that the 

majority of people who begin an exercise program will 

stop, often within the first few months. Among 

individuals who voluntarily enter a supervised exercise 

program by physician referral or self-selection, it is 

common to observe a 50 percent dropout within six months 

(Dishman, 1982), and dropout curves are typically 

described by a negative acceleration up to this point. 

Kentala (1972) reported that 71 percent of postmyocardial 

infarction patients dropped out of a program within 5 
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months, and only 13 percent continued to exercise through 

one year. 

Unfortunately, there are few experimental studies on 

the factors influencing exercise adherence; most of the 

data are derived from retrospective, correlational 

analyses of variables which characterize the dropouts, 

poor adherers, and good adherers in heart disease 

prevention and treatment trials. Summarizing their 

review of this literature, Martin and Dubbert (1985) 

report that the most critical factors characterizing the 

high-risk dropouts appear to be psychological/biological 

ones (such as overweight, low self-motivation, depression 

and anxiety), no active spousal support, smoking, 

inconvenient exercise facility, and exercise consisting 

of individual, high intensity activity with little or no 

social support/reinforcement during or after the 

exercise. 

Of particular relevance to the findings of this 

study, Blumenthal and his associates found significant 

differences between cardiac patients who continued in an 

exercise program for one year and dropouts on the 

Minnesota Multiphasic Personality Inventory (MMPI) scale 

scores obtained prior to entry into treatment. Dropouts 

from the program were significantly more depressed, 

anxious, and introverted and had lower ego-strength 

scores (Blumenthal, Williams, Wallace, Williams & 
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Needles, 1982). Data have also been reported showing a 

statistically significant elevation in self-reported 

depression among dropouts from a 32 week endurance 

training program for women's intercollegiate crew 

(Dishman, 1981). Dishman also reported data from the 

U.S. Olympic speedskaters which showed that athletes 

demonstrating the least consistent training behavior 

presented with a higher "stress profile" and were lower 

in motivation at the outset of training. Interestingly, 

Lobstein (1983) found the MMPI depression scale to be the 

best discriminator between high fit active middle-aged 

men and those who were low fit and inactive. Thus it 

appears that psychometrically assessed depression may 

reflect mood related factors that tap an energy or 

activation aspect of behavioral motivation, or may 

reflect long-standing psychological distress that may 

create barriers to programmatic exercise. This 

speculation is further supported by a study (Ward & 

Morgan, 1984) showing exercise adherents to initially 

present a more favorable composite mood profile than did 

dropouts, and this difference held at 10, 20 and 32 weeks 

of exercise involvement. 

Other factors have been associated with exercise 

attrition. Smoking has been shown to be the single best 

behavioral predictor of exercise attrition, associated 

with a 59 percent likelihood of drop out in one study 
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(Oldridge, Donner, & Buck, 1983). Social support or 

reinforcement for exercise adherence from the home 

environment has consistently been related to increased 

exercise adherence. Heinzelmann and Bagley (1970), found 

that subjects with spouses who actively supported their 

exercise habit were twice as likely to have good 

adherence than those whose spouses were either neutral or 

negative toward exercising. More active supporters 

reported that they encouraged and praised the exerciser 

for his attempts and were in agreement with the goals of 

the exercise. Wilhemsen and associates found 

significantly poorer long-term adherence in those who 

exercised alone (Wilhemsen, Sanne, Elmfeldt, Grimby 

Tibblin & Wedel, 1975). Family problems, change of job 

or residence, and job conflicts (i.e. exercise/job 

interference) have also been shown to predict dropout 

(Oldridge, Wicks, Hanley, Sutton, & Jones, 1978). 

The significant attrition observed in this, as well 

as previous exercise studies, has led to attempts to 

retain more exercisers and enhance overall adherence 

levels. To date there have been few experimental studies 

in which investigators have evaluated the effects of 

adherence promotion strategies on exercise behavior. In 

general, improvements in exercise of 50 percent to 100 

percent have resulted from these interventions, however 

these changes have typically been documented only over 
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relatively short time periods. In particular, the use of 

reinforcement procedures such as contracting and 

lotteries, praise and social support during exercise, 

cognitive self-control procedures such as self

contracting and reinforcement, individualized, flexible 

goal setting, and cognitive distraction have been shown 

to be effective in select populations over relatively 

short training and maintenance periods. 

Limitations of the Study and Future Directions 

The present study can be seen as a preliminary 

experimental examination of the benefits of circuit 

weight training. Unfortunately, use of a two group 

design (experimental condition versus wait-list control 

condition) does not allow for control over potential 

demand for improvement which may have contributed to the 

changes observed in the exercise condition. While 

nonspecific factors in treatment were reduced by the use 

of a wait-list control condition, use of an additional 

treatment group or theoretically inert placebo treatment 

group would further delineate effects specific to the 

circuit weight training protocol. 

As a statewide project, the present study did not 

afford the experimenter control over the session-to

session training of study participants. As a result, the 

study can be criticized for not adequately controlling 

the quantity and quality of training across the sixteen 
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weeks. Indeed, following the first three training 

sessions, subjects had little, if any, contact with the 

experimenter until the conclusion of the sixteen weeks. 

While club personnel were initially involved in the 

training of subjects, after the third session their 

involvement was restricted to maintaining attendance. 

Attendance was defined by the observation of some active 

participation in training on the circuit weight machines. 

The majority of existing exercise training studies have 

employed considerable direct experimenter supervision of 

training sessions to assure continuity in training. In 

fact, in many studies the experimenter actually 

participated in the exercise program along with the 

subjects. While such studies maximize control over the 

experimental intervention, they have been criticized for 

maximizing the influence of experimental demand and hence 

being unnaturalistic. The findings of the present study 

suggest that the use of health club personnel as monitors 

of session attendance results in very high reliability 

between subjects' and clubs' records, thus providing for 

some measure of control over training. 

Another limitation of the present study involves the 

subject population. Unlike previous studies examining 

the benefits of exercise training, this study employed 

subjects who were not only in the same type of work, they 

were also all employed by the same agency and involved in 
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nearly identical day-to-day responsibilities. As a 

result, the subjects in the present study represent a 

more homogeneous population than subjects previously 

reported in the exercise literature, perhaps limiting the 

generalizability of these results. 

As stated above, the present study does not provide 

evidence of an aerobic training effect following four 

months of circuit weight training. Unfortunately, data 

on heart rate and blood pressure at four different 

workloads alone is not considered the most desirable 

indicator of cardiovascular fitness. Given that this 

study did not allow data collection on oxygen uptake, it 

is possible that the measures of cardiovascular 

functioning utilized may not have been sensitive enough 

to detect what has occasionally been reported as slight 

to moderate increases in cardiorespiratory fitness from 

circuit weight training (Gettman & Pollock, 1981). 

At present, a one year follow-up study is being 

conducted to assess changes in exercise habits and 

maintenance of treatment effects in the subjects involved 

in this study. It is expected that the abrupt 

discontinuation of training following completion of this 

project will have resulted in significant complete 

exercise cessation. Features which, in the future, may 

maximize long-term adherence include early generalization 

training, assisting subjects in the development of home-
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based exercise (social) support networks, and shaping 

lower level, routine exercise. Research suggests that 

certain training components as well as program 

characteristics do promote adherence. These include 

exercise (site and type) convenience, social support, 

individual goal setting, feedback, low to moderate 

intensity exercise, instruction in cognitive and self

control strategies, and various forms of consequation for 

exercise behavior (e.g. contracting). It also seems 

likely that many exercise participants will need 

assistance to make their natural environments more 

supportive of exercise, e.g., providing exercise cues, 

finding and shaping other people to exercise with them, 

or gaining support of spouses or significant others. 

Future research examining the benefits of circuit 

weight training should logically progress to inclusion of 

a second exercise comparison condition (particularly one 

known to produce definite cardiovascular benefits such as 

running), in addition to a wait-list control group. 

Multi-group comparison studies incorporating a control 

group equated for social support would further delineate 

effects specific to weight training. Given the current 

state of knowledge concerning the psychological benefits 

of exercise training, it may prove beneficial to shift 

the research focus away from dependent measures assessing 

broad constructs such as depression and anxiety, to more 
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specific theoretical constructs which have been 

hypothesized as mechanisms contributing to observed 

changes in self-reported mood (e.g. self-esteem, social 

support, etc.) 

In conclusion, the present study provides convincing 

evidence that circuit weight training results in benefits 

measured along a variety of physical, psychological and 

work-related dimensions. This study provides a sound 

experimental examination of the psychological benefits of 

circuit weight training in a homogeneous population of 

law enforcement officers. The present findings suggest 

that it would be beneficial to incorporate circuit weight 

training into the ongoing physical fitness training of 

law enforcement officers. Further studies are needed to 

investigate the potential benefits of this form of 

exercise training in other occupational groups which are 

at risk for the development of physical and emotional 

stress-related disorders. 



APPENDIX A 
MEDICAL SCREENING QUESTIONNAIRE 

YES NO 

( ( ) 1. Has your physician ever said you have 
heart trouble? 

( ) ( ) 2. Do you have pains in your heart and 
chest? 

( ( ) 3. Do you have a history of fainting or 
having spells of severe dizziness? 

( ) ( ) 4. Has a physician ever said your blood 
pressure was high? 

( ) ( 5. Do you have a bone or joint problem 
such as arthritis that might be 
aggravated by exercise? 

( ) ( ) 6. Do you have a herniated or ruptured 
disc? 

( ( ) 7. Do you suffer from sciatica? 

( ) ( ) 8. Do you suffer from emphysema? 

( ) ( 9. Have you ever had any orthopedic 
surgery? 

( ) ( 10. Do you know of a physical reason not 
mentioned above why you should not 
follow an active exercise program? 

( ) ( 11. Are you currently taking medication? 
If yes, please list: 

( ) ( ) 12. Do you suffer from diabetes? 

( ( ) 13. Do you suffer from asthma? 
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APPENDIX B 
TRAINING RULES AND GUIDELINES 

Prepared for Trooper -------------Subject Number -----

Once again we would like to thank you for your 
participation in our project to evaluate the benefits of 
Nautilus weight training in Florida Highway Patrol 
personnel. The following manual has been designed to 
serve two important functions: 1) The study which you are 
participating in is an experiment, therefore it is 
important to assure that all of the subjects involved 
receive identical instructions and guidelines to follow. 
This will allow us to better evaluate the benefits of 
this particular form of exercise. Because there are many 
participants throughout Florida, it is impossible for us 
to closely follow each of you to assure that you are 
performing the exercises as the study calls for. This 
manual will list the machines which we would like you to 
exercise on, and provide you with instructions on their 
proper use. You should find this information supplements 
that provided you by the club instructors during your 
initial visit. 2) As you will learn during your initial 
introduction to Nautilus equipment, each machine will 
require an individualized setting on both the amount of 
weight you use and also the height of the seat. To help 
participants remember these settings, we have provided 
space following the instructions on each machine for you 
to write down your particular settings as determined 
during your initial visit to the club. 

Please remember that in this study we are only 
interested in having participants work out on the "basic 
Nautilus workout" which involves the 12 machines listed 
on the following pages. While participating clubs have 
additional Nautilus machines (as well as free weights and 
other types of exercise equipment), we encourage you to 
utilize only the twelve machines listed on the following 
pages during the course of this study. Also, while you 
may be inclined to take up other types of exercise during 
the next four months such as jogging or swimming, doing 
so would not allow us to evaluate the benefits of 
Nautilus by itself. Please refrain from beginning 
additional exercise programs during the course of this 
study. 
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The twelve Nautilus exercises which you will be 
instructed in the use of include 1) the duo hip and back, 
2) the leg extension, 3) the leg curl, 4) the leg 
press, 5) the pullover, 6) the torso arm pulldown, 7) 
the arm cross, 8) the decline press, 9) the lateral 
raise, 10) the overhead press, 11) the biceps curl, 
12) the triceps extension. Before we describe the 
instructions and guidelines for each of these exercises 
in detail, there are a few very important Nautilus 
training rules for you to remember. Please read these 
carefully and check with your club instructors if there 
are any that you do not clearly understand. 

TWELVE RULES FOR NAUTILUS TRAINING 

1. Perform one set of 6 exercises for the lower body and 
6 exercises for the upper body, and not more than 12 
exercises in any workout. 

2. Select a resistance for each exercise that allows you 
to do between 8 and 12 repetitions. 

3. Continue each exercise until no additional 
repetitions are possible. When 12 or more 
repetitions are performed, increase the resistance by 
approximately 5 percent at the next workout. 

4. Work the largest muscles first and move directly from 
one exercise to the next. 

5. Concentrate on flexibility by slowly stretching 
during the first three repetitions of each exercise. 

6. Accentuate the lowering portion of each repetition. 

7. Move slower, not faster, if in doubt about the speed 
of movement. 

8. Do everything possible to isolate and work each large 
muscle group to exhaustion. 

9. Attempt constantly to increase the number of 
repetitions or the amount of weight or both. But do 
not sacrifice form in an attempt to produce results. 

10. Attempt to train three times per week, but no more 
than three times per week. Allow 48 hours between 
workouts. 

11. Keep accurate records--including date, resistance 
level, repetitions, and overall training time--of 
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each workout. This is a very important aspect of 
this project. 

PROPER USE OF NAUTILUS MACHINES 

THE DUO HIP AND BACK MACHINE 

THE 

1) Enter machine from the front by separating 
movement arms. 

2) Lie on your back with both legs over roller 
pads. 

3) Align hip joint with axes of cams. 
4) Fasten seat belt and grasp handles lightly. 

seat belt should be snug but no too tight, as 
back must be arched at completion of movement. 

5) Extend both legs and at the same time push back 
arms. With a heavy weight, extend the other leg 
and hold it in the down position. Extend the 
other leg to the same position. 

6) Keep one leg at full extension. Allow other leg 
to bend and come back as far as possible. 

7) Stretch. 
8) Push out until it joins the other leg at 

extension. 
9) Pause, arch lower back, and contract buttocks. 

In contracted position, keep legs straight, 
knees together, and toes pointed. 

10) Repeat with the other leg and continue 
alternating one leg with the other. 

STARTING WEIGHT 

LEG 
1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 
10) 

-----------
EXTENSION MACHINE 
Sit on machine. 
Place feet behind roller pads. 
Adjust seat back to comfortable 
Fasten seat belt across hips. 
Keep head and shoulders against 
Grasp handles lightly. 
Straighten both legs smoothly. 
Pause. 
Lower resistance slowly. 
Repeat. 

position. 

seat back. 

STARTING WEIGHT SEAT SETTING ------

LEG CURL 
1) 
2) 

MACHINE 
Lie facedown on machine. 
Place feet under roller pads with knees just 
over edge of bench. 

3) 
4) 

Grasp handles to keep body from moving. 
Curl legs and try to touch heels to buttocks. 
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5) Lift hips to increase range of movement. 
6) Pause at point of full muscular contraction. 
7) Lower resistance slowly. 
8) Repeat. 

STARTING WEIGHT -----

LEG PRESS (DUO SQUAT) MACHINE 
1) Sit on lower portion of seat. Shoulders should 

be under pads. 
2) At the same time, place both feet on movement 

arms. Heels should be on bottom of foot pedals. 
3) Pull up on the lower right handle to adjust seat 

carriage. Seat is in proper position when these 
three factors occur as both legs straighten: A: 
cam fully unwinds, B: movement arms touch 
crossbar, C: legs can barely lockout. 

4) Straighten both legs. 
5) Hold left leg straight while right leg bends 

slowly and comes back as far as possible. 
6) Push out smoothly with right leg until straight. 
7) Hold right leg straight and bend left leg. 
8) Push out smoothly with left leg until straight. 
9) Alternate between right and left legs until 

fatigued. 

PULLOVER 
1) 

2) 

3) 

4) 

5) 

6) 
7) 

STARTING WEIGHT SEAT SETTING -----

MACHINE 
Adjust seat so shoulder joints are in line with 
axes of cams. 
Assume erect position and fasten seat belt 
tightly. 
Leg-press foot pedal until elbow pads are at 
about chin level. 
Place elbows on pads. Hands should be open and 
resting on curved portion of bar. 
Remove legs from pedal and slowly rotate elbows 
as far back as possible. 
stretch 
Rotate elbows downward until bar touches 
midsection. 

8) Pause 
9) Return slowly to stretched position. 
10) Repeat 

STARTING WEIGHT 

TORSO ARM PULLDOWN MACHINE 

SEAT SETTING 

1) Adjust seat so hands are barely able to grasp 
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overhead bar. 
2) Fasten seat belt. 
3) Lean forward and grasp overhead bar with 

parallel grip. 
4) Pull bar behind neck, keeping elbows back. 
5) Pause. 
6) Return slowly to starting position. 
7) Repeat. 

STARTING WEIGHT SEAT SETTING --- ---

LATERAL RAISE MACHINE 
1) Adjust seat so shoulder joints are in line with 

axes of cams. 
2) Fasten seat belt. 
3) Grasp handles and pull back. 
4) Make sure elbows are slightly behind torso and 

firmly against pads. 
5) Raise elbows smoothly to about ear level. 
6) Pause. 
7) Lower slowly to sides. 
8) Repeat. 

STARTING WEIGHT SEAT SETTING ----

ARM CROSS MACHINE 
1) Adjust seat until shoulders, with elbows held 

together, are directly under axes of overhead 
cams. 

2) Fasten seat belt. 
3) Place forearms behind and firmly against 

movement arm pads. 
4) Grasp handles lightly with thumbs around 

handles. 
5) Keep head against seat back. 
6) Push with forearms and try to touch elbows 

together in front of chest. 
7) Pause. 
8) Lower resistance slowly and repeat. After final 

repetition, immediately do decline press. 

STARTING WEIGHT SEAT SETTING 

DECLINE 
1) 

2) 
3) 
4) 
5) 
6) 

----- ----

PRESS MACHINE 
Use foot pedal to raise handles into starting 
position. 
Grasp handles and parallel grip. 
Keep head back and torso erect. 
Press bars forward in controlled fashion. 
Lower resistance slowly, keeping elbows wide. 
Stretch in bottom position, then continue 
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pressing movement. 
7) Repeat. 

STARTING WEIGHT SEAT SETTING ----- -----

PRESS MACHINE OVERHEAD 
1) 
2) 
3) 
4) 

Raise seat for greatest range of movement. 
Fasten seat belt. 
Grasp handles above shoulders. 
Press handles overhead while being careful not 
to arch lower back. 

5) 
6) 

Lower resistance slowly, keeping elbows wide. 
Repeat. 

STARTING WEIGHT SEAT SETTING ---- ----

BICEPS CURL (PLATELOADING) 
1) Enter machine from left side. 
2) Place elbows on pad and in line with axes of 

cams. 
3) Grasp bar with hands together and palms up. 

Lean back at full extension to assure 
stretching. 

4) Smoothly curl bar until it reaches neck. 
5) Pause. 
6) Return slowly to stretched position. 
7) Repeat. 

STARTING WEIGHT SEAT SETTING 

MULTI-BICEPS CURL (alternative to above) 
1) Place elbows on pad and in line with axes of 

cams. 
2) Adjust seat so shoulders are slightly lower than 

elbows. 
3) Grasp handles lightly. 
4) Curl both handles to contracted position. 
5) Pause. 
6) Lower slowly to stretched position. 
7) Repeat. 

STARTING WEIGHT SEAT SETTING 

TRICEPS 
1) 

2) 

3) 
4) 
5) 

---- -----

EXTENSION (PLATELOADING) 
Adjust seat position, with pads if necessary, 
until shoulders are on same level as elbows. 
Place elbows in line with axis of cam and hands 
with thumbs up on pads. 
Straighten arms smoothly. 
Pause. 
Return slowly to stretched position. 



108 

6) Repeat. 

STARTING WEIGHT ---- SEAT SETTING ------

MULTI-TRICEPS EXTENSION (alternative to above) 
1) Adjust seat so shoulders are slightly lower than 

elbows. 
2) Place sides of hands on movement arms and elbows 

on pad in line with axes of cams. 
3) Straighten arms to contracted position. 
4) Pause. 
5) Lower slowly to stretched position. 
6) Repeat. 

STARTING WEIGHT SEAT SETTING ----- -------
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