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ABSTRACT

THE EFFECI‘S OF A SIX-MONTH, INCENTIVE-BASED, WORKSITE

EXERCISE PROGRAM ON ADI-IERENCE AND WORK CAPACITY

By

. Jonathan Isaac Robison

The purpose of this study was to evaluate the effects of a

behavior treatment package on adherence and dropout during a six-

month worksite exercise program.

One hundred and thirty seven participants in six different

worksites on a university campus (five experimental and one

comparison site) completed six months of a minimally supervised,

incentive based endurance exercise program. All participants in the

experimental group contracted to engage in at least four bouts of 30

minutes of verified aerobic exercise within a prescribed target heart

rate range each week for the duration of the program. Forty dollars

deposited at the beginning of the program served as a response cost

which could be lost as a result of failure to fulfill the weekly

contracts. Individuals in the comparison group participated in a

similar six month program but without the contracts and response

cost strategies. Weekly adherence for both groups was strictly

defined as verified fulfillment of all four bouts of exercise.

Adherence for the experimental group was 97% by this definition

and adherence for the comparison group was 19% (p<0.01). V02 max

increased 2.6% (p< 0.01), and treadmill test time increased 16%

(p< 0.01) in the experimental group after the six-month program.



Heart rates and ratings of perceived exertion at all submaximal

workloads during treadmill exercise testing were reduced at-six

months in the experimental (p< 0.01) group. Recovery heart rates at

2 and 4 minutes post exercise were significantly lower at six months

in the experimental group but not in the comparison group. These

data provide evidence that adherence to a six-month endurance

exercise program can be improved significantly through the use of

well conceived behavior management strategies. In addition, the

increased adherence results in significant improvements in

cardiovascular efficiency and work capacity.
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CHAPTER I

INTRODUCTION AND STATEMENT OFTHE PROBLEM

There is evidence to suggest that adherence to exercise may be

related to various environmental (94,106,112,114,136), personal

(32,77,111,112,137), and program (49,89,112,127,139) factors.

However, in spite of nearly ten years of study, it still is not possible

to discern with any degree of consistency who will or will not adhere

to an exercise program (63,93,113,143). Martin and Dubbert (94)

suggest that research emphasis be directed towards attempts to

ensure compliance through the development of treatment packages

consisting of a variety of behavioral and cognitive behavior

strategies. Strategies including stimulus control (23,88,105,151,155),

contingency contracting (46,70,104,110,151,153,164), incentives

(46,73), competitions (73), cognitive behavior modification

(12,26,74,93,150,157), and social support (6,62,73,74,154,157),

separately and in various combinations, have shown promise in

improving adherence to exercise programs. Unfortunately, it is

difficult to accurately evaluate the results of these studies largely

due to inconsistencies in the definition and measurement of

adherence (41,92,109,111). Other problems in the adherence

literature have included short treatment length and lack of follow-up

of maintenance activity levels (92,93,94), inability to separate effects

of various behavioral components applied simultaneously on

adherence (93,109), and the lack of control groups to substantiate



2

improvements (38,40,113). These problems seriously have hindered

the development of optimal interventions that may assist beginners

in the task of maintaining regular exercise habits. Ultimately this

results in poor adherence and high dropout rates for most programs.

W

Exercise and chronic disease. The benefits of physical activity

for the prevention and treatment of the major chronic diseases of our

time, as well as for physiological and psychological quality of life, are

well documented.

The relationship between physical activity and the development

of cardiovascular disease, the number one contributor to mortality in

the United States for the past 30 years, is well established

(17,42,54,85,103,106,l19,139). Exercise is considered to be an

important part of the treatment for coronary artery disease resulting

in improved cardiovascular function, increased anginal threshold,

and enhanced thrombolytic activity (14,50,135). Physical activity

also has been shown to have positive effects on many of the risk

factors for cardiovascular disease including hypertension

(59,60,99,23), abnormal lipid and lipoprotein profiles (161,162),

obesity (65,71,91,125), and diabetes (14,42).

Population studies have indicated a significantly decreased risk

for colon cancer in men and breast cancer in women who are

engaged in high as opposed to low levels of occupational activity

(14,119). Similarly, cancer incidence has been found to be inversely

correlated with fitness level (17). An increase in weight-bearing

physical activity also has been suggested as a potential treatment as

well as a preventative measure for osteoporosis. Premenopausal
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well as a preventative measure for osteoporosis. Premenopausal

bone loss appears to be related to physical activity in women (2), and

a number of studies have demonstrated the efficacy of exercise for

slowing or even reversing bone loss particularly in post-menopausal

women who constitute the group at highest risk for the disease

(3,30,78).

Not only has physical activity been of benefit for physiological

health, but The National Institute of Mental Health has concluded

that physical fitness is positively associated with mental health and

well-being (101). The strongest evidence in this area indicates that

physical activity can help decrease the symptoms associated with

mild to moderate depression (101,102,149). Exercise also is

associated with reduced anxiety and increased self-concept

(52,122,149).

Inactivity in the United States. Despite the wide dissemination

of knowledge concerning the positive effects of physical activity on

both physiological and psychological quality of life, physical activity

in the United States remains well below desirable levels. Leisure

time physical activity has probably increased some over the last 20

years (148), but advances in technology and increased mechanization

have resulted in a progressive decline in occupational activity levels

in the United States since World War II (148). Durnin has

commented that "work plays almost no part in the lives of a very

large proportion of the population as far as physical activity is

concerned" (44). Although the quality and quantity of physical

activity which imparts the most benefit in terms of cardiovascular

fitness and overall health have been described (5), it generally is
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reported that more than 70% of adults still are not participating in a

regular program of appropriate physical activity and that less than

10% are participating at the levels suggested by the 1990 Physical

Fitness Exercise Objectives established by the Public Health Service

(14,22,28). These objectives recommend that greater than 60% of

adults between the ages of 18 and 65 should be participating

regularly in vigorous physical activity (28). Despite the apparent

"fitness boom" of the last 10 years, and a tremendous growth in the

number of fitness programs offered where individuals work

(16,20,32,57), there appears to have been a leveling off of

participation in physical activity, and most Americans remain

sedentary (42).

W

Clearly, the many benefits that accompany increased activity are

to be obtained only if individuals initiate and maintain appropriate

exercise regimens over time (5,14, 92). Poor adherence and high

dropout rates are major obstacles facing fitness programs in all types

of environments. Separate extensive reviews conducted by Dishman

(38), Martin and Dubbert (93), and Oldridge (110) have provided

parallel conclusions: typically 50% of healthy individuals who begin

an exercise program discontinue by the end of the first six months.

This first six-month period seems to be critical in terms of

adherence, as the dropout rate decreases during the next six months.

Results have been remarkably similar with fire fighters (128), police

officers (58), students (37,45,75,165), children (48,47), sedentary

young and middle-aged men and women (94,97,106,122,130,137,

155,158), and older men and women (73,78). Similar patterns have
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been observed in both primary prevention studies (67,90,104,107,

133,136,150) and worksite settings (32,33,43,83,117,134,137,143,

162). Even in structured exercise programs where individuals have

attempted to recover after myocardial infarction or coronary bypass,

adherence has been disappointingly poor with dropout rates again

averaging 40%-50% during the first six months (6,93,110,111,113,

114). Interestingly, the extent and pattern of dropout from exercise

is similar to the non-compliance seen with a variety of other health-

related programs including those targeted at addictive behaviors and

those prescribing regimens of medication (38,84,91,103,118). It is

clear from the preceding information that more effective approaches

to solving the exercise adherence problem are needed if the benefits

of physical activity are to be experienced by a significant number of

people.

The use of behavior management techniques has been suggested

as a possible solution to the exercise adherence problem (95,110,112,

113,114). A wide variety of techniques have been used successfully

to increase compliance with other health-related behavior changes

such as weight loss (24,25,31) and smoking cessation (80,146). In

general, the application of these techniques to exercise has resulted

in significant improvements in adherence (93,94). However, the lack

of standardized measurements of adherence, the typically short

duration of programs, and the use of small and/or self-selected

samples without adequate replication have hindered the

generalization of results. Furthermore, lack of follow-up evaluations

and difficulty in separating the effects of individual treatment

techniques have made definitive conclusions concerning their
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effectiveness impossible (93,94,95,110). The need in this area has

been expressed by Martin and Dubbert (93) in a recent review of

behavior management strategies for improving exercise adherence.

"The most critical need at this point would appear to be the

development and refinement of specific strategies and interventions

that serve to significantly enhance adopting and maintaining of

physical fitness as a lifestyle." They suggest the development of

optimal treatment packages ’suitable for individual tailoring that will

produce acceptable adherence to both home and institutional

structured exercise programs" (95).

W

The primary purpose of this study was to evaluate the effects of a

behavior treatment package on adherence and dropout during a six-

month worksite exercise program. The six-month time period was

chosen because this is when most individuals typically drop out of

exercise programs (38). The package used in the present study was

derived from the successful incentive-based, worksite behavior

modification template that was developed by Stoffelmayr and

Stachnik (146) for smoking cessation programs and was modified by

Mavis (96) for weight-loss programs.

Changes in cardiovascular responses to submaximal and maximal

exercise were monitored and related to adherence. The parameters

that were considered included: heart rate response to and ratings of

perceived exertion for submaximal work, maximal oxygen

consumption (V02 max), duration of a maximal graded-exercise

treadmill test, and recovery heart rates following exercise.
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The following research hypotheses were tested during the conduct

of this investigation: a) the use of an appropriate behavioral

intervention will significantly increase adult adherence to a six-

month worksite exercise program and b) increased adherence will

result in significant improvements in the cardiovascular responses to

submaximal exercise along with increased maximal oxygen

consumption and exercise tolerance.

ReseaLQLElan

Data for use in this study were collected from 137 university

employees, at six worksites on the campus of Michigan State

University, who volunteered to participate in exercise programs as

part of a worksite wellness demonstration project. Subjects in five of

the buildings (n=117) received the behavior intervention package

and became the experimental group. Participants at the sixth site

(n=20) acted as a comparison group, receiving a program similar in

all aspects to the experimental program but without the behavior

management strategies.

All participants performed a maximal graded exercise test (GXT)

on a treadmill to determine which subjects could safely participate in

an exercise program and to provide information for the development

of appropriate individualized exercise prescriptions. Treadmill tests

were repeated at the end of the six-month exercise program.

Maximal oxygen consumption was determined for each participant as

were the heart rate and blood pressure responses to submaximal
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exercise. Recovery heart rates at 2, 4 and 6 minutes postexercise

also were obtained.

An individualized exercise prescription was generated from the

GXT. This prescription required each participant to perform aerobic

activity four times per week for a minimum of 30 minutes per

session. All exercise was performed by the participants individually

or in small groups, but not as part of a centrally located program

directly supervised by project staff.

One-hour program meetings took place weekly at all worksites for

the first eight weeks and bi-weekly during the remainder of the six

months for a total of 15 one-hour sessions. Physical activity was not

a part of the weekly meetings at the worksites. The first part of each

meeting was spent in discussion of exercise-related problems which

may have developed during the previous week and in evaluation of

team standings (experimental group only). The remainder of each

meeting comprised the educational component of the program.

The experimental group received the behavioral management

package which included contingency contracting, monetary

incentives, social support, self-monitoring and verification, and team

competition. The participants were required to "bet on themselves"

by investing $40 (placed in escrow) at the beginning of the program.

For each week that an individual did not succeed in adhering to his

or her contract, 50% of that individual's money was forfeited to

members of those teams on which everyone had met their contracts

for the week. Adherence (or compliance) was defined as verified

fulfillment of all four contracted bouts of exercise per week.
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A variety of additional incentives were employed. The team with

the most money at the end of the six months received an additional

$150 bonus. Individuals accrued chances for $50 cash lotteries held

at the end of the program dependant upon the number of weeks

they successfully fulfilled their contracts. A $50 cash lottery also

was conducted to encourage attendance during the first four or five

weeks of the program.

The exercise program for the comparison group was exactly the

same as the program for the experimental group except for the

exclusion of the behavioral package. Program leaders, contact time,

exercise testing and prescription, and education were all similar for

both groups. The goal of four 30-minute exercise sessions per week

was also the same. The comparison group participants were asked to

keep an exercise diary so that exercise adherence could be quantified

during the six-month program. The program leader informed the

group that the diaries would be collected and reviewed periodically.

Due to the demonstration nature of the project, random

assignment of worksites to treatment conditions was not feasible.

Each site was a unique environment with specific problems

demanding individualized intervention strategies. The five

experimental sites included four academic units (Plant and Soil

Science, Plant Biology, Animal Science, and Chemistry), plus the MSU

Department of Public Safety. The comparison site was the MSU

Credit Union. This site was chosen for the comparison group because

it appeared to have a high degree of administrative support and

encouragement for the exercise program and, therefore, an exercise
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program might be expected to be relatively successful there even

without the behavior management techniques. Because good

adherence in this type of supportive atmosphere might be expected,

any large differences between this group and the experimental group

would strengthen the argument for behavioral intervention.

All participants in the study were volunteers. Therefore, those

who enrolled at the various worksites may not have constituted a

representative sample of the total population at those sites.

However, worksite exercise programs universally are comprised of

persons who volunteer to participate, and comparisons of the

findings from the present investigation with those of other studies in

the literature seem to be appropriate.

E E' . .

Adherence. Definitions of adherence have varied widely in the

literature. In the present study, adherence was defined as

fulfillment of contractual goals. This consisted of performance of

four 30-minute exercise sessions per week. Adherence was self-

monitored, self-recorded, and verified by others in writing.

Compliance. The term compliance generally is used in the context

of following a medical regimen prescribed by a physician. For the

purposes of this paper compliance will be considered to be

synonymous with adherence. These two terms are used

interchangeably in most of the exercise adherence literature

(38,110,113).

Dropouts. Individuals who verbally communicated that they were

discontinuing the program or who ceased to hand in their verification

forms were considered to be dropouts.
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Worksites. For the purposes of this study, each campus building

was considered to be an individual worksite. Any university

employee who worked in a particular building was considered to be

a part of that worksite.

Behavioral Package. The overall behavioral intervention

(contingency contracting, monetary incentives, social support,

monitoring, verification, team competition) is referred to as the

behavioral package.

Contingency Contracting. The use of a written agreement

specifying behavioral goals as well as rewards and/or punishments

to be applied upon fulfillment or nonfulfillment of those goals is

called contingency contracting.

Response Cost. The behavior change technique, often used in

conjunction with contracting, which involves having the client

deposit money or some other valuable which is then returned or

forfeited depending on whether or not stated goals are reached is

called response cost.

Incentives. Rewards or punishments which are designed to assist

in the process of behavior change are referred to as incentives.

Although it is true that contracts, social support and competitions

also can provide "incentives" for change, these are discussed as

separate behavioral techniques.



CHAPTER H

REVIEW OF THE LITERATURE

This chapter presents a review of the literature pertaining to

exercise adherence. Exercise adherence research can be divided

somewhat arbitrarily but not unreasonably into two broad tOpical

areas which will form the major sections of this chapter. The first

section concerns the identification of determinants which can

potentially explain and possibly predict individual exercise

adherence and/or dropout. The next section, and the major focus of

the present investigation, concerns the use of behavior management

strategies as interventions to improve exercise compliance. This

second section will begin with a short discussion of the theoretical

foundations of behavioral intervention. The specific interpretation of

these behavioral techniques by Stoffelmayr and Stachnik in their

development of the "behavioral template" used in the present study

then will be described. The remainder of the section will be devoted

to a detailed examination of the research concerning the behavioral

management of exercise adherence. Studies will be grouped

according to the particular strategies employed: a) stimulus or

antecedent control, b) consequent or reinforcement procedures, and

c) cognitive self-control strategies. Finally, limitations of the

research to date will be discussed.

12
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Many possible determinants of exercise adherence have been

suggested. These include personal characteristics of subjects,

environmental factors, and factors relating to the activity programs

themselves. In recent reviews, Dishman (38) and Martin and

Dubbert (93) identify problems with research in this area. Most of

the data come from either large-population surveys or small-group

investigations in clinical or community settings. The former studies

suffer from questionable measurements of physical activity and the

predominance of either cross-sectional or retrospective designs. The

latter, while often prospective in nature, typically suffer from lack of

proper control conditions and difficulty in generalizing the results.

Only a few variables have correlated consistently with exercise

adherence and have been shown to have the capacity for predicting

adherence to and/or dropout from programs (93,110). Obesity, lack

of motivation, blue-collar status, and smoking have been the most

commonly identified personal characteristics directly related to

decreased adherence and increased dropout (6,32,77,110,112,134).

However, not all studies have agreed with these findings. Ward and

Morgan (160) failed to find differences in body weight or percentage

of body fat between adherent and nonadherent men and women in a

32-week university health and fitness program. Similarly, Sallis et.

al. (130) failed to find a significant relationship between

maintenance of physical activity and body mass index in a

community sample of 1400 adults who were followed for a one-year

period.
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Of the environmental factors studied, the degree of social support

obtained by program participants, particularly from family members,

has been shown to be the most highly correlated with exercise

adherence (7,41,94,103,107,113,139).

A number of characteristics of the exercise program itself seem to

be correlated with adherence. The perceived convenience of the

exercise setting and its closeness to the home or the workplace have

been demonstrated to positively related to exercise adherence

(6,26,113,139,153), though not in all situations (140). Examination of

the relationship between adherence and the intensity of exercise has

shown that increased participation and adherence generally occur

when more moderate activities are involved (48,89,127).

To summarize, there are some indications that individuals at

greatest risk for dropping out of exercise programs tend to be

overweight, blue-collar workers who smoke and are not highly

motivated to participate. In addition those who lack substantial

social support for their desired changes and those who engage in

vigorous activities at a considerable distance from their home or

workplace also appear to be at increased risk (43,93,95,113). Despite

nearly ten years of study in this area, it still is not possible to predict

with any degree of consistency who will and will not adhere to a

given exercise program (57,63,114,144).
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The principles of behavioral management have developed over

the past century from a number of different psychological lines of

investigation, all of which have been concerned with the process of

acquisition or learning of behaviors in animals and humans. Three
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major models which attempt to explain the acquisition of behaviors

have been proposed: a) classical or respondent conditioning, b)

operant conditioning, and c) social learning theory.

Classical or respondent conditioning as developed by the Russian

physiologist Pavlov (123) suggests that learning is primarily a result

of reflex responses to environmental stimuli. Thus a dog

automatically will salivate (unconditioned response) when food

(unconditioned stimulus) is placed nearby. Pavlov showed that if the

food then is paired repeatedly with a stimulus which does not

ordinarily elicit salivation, such as the ringing of a bell, the dog will

learn to salivate in response to this new stimulus even if the food is

not present. Watson and Rayner (161) provided a famous example

of the significance of classical conditioning in their study of fear

reaction in an eleven-year-old boy. The boy was innately fearful of

a loud noise but exhibited no fear of playing with a white rat. When

the appearance of the rat was paired a number of times with the

loud noise, the boy became frightened of the rat. This fear

eventually was elicited even when the noise was not presented.

Furthermore, the fear generalized to other similar objects such as a

rabbit and a ball of cotton. Classical conditioning has been used to

treat a variety of compulsive habits, the most common of which is

probably chronic alcohol abuse. A drug which causes nausea is

paired repeatedly with the sight, smell and taste of alcohol until the

beverage itself elicits the unpleasant sensation. Abstinence from

alcohol is often the result in the short term; however, the treatment

does not work well with unmotivated subjects, and the effects of the

noxious stimulus seem to disappear over time (85).
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Operant conditioning as developed by B.F. Skinner (142) and

others over the past 40 years suggests that the frequency of the

occurrence of a behavior is determined by antecedents or events

which immediately precede as well as by consequences or events

that immediately follow that behavior. This involves more

complicated processes than the reflex responses discussed

previously, and the basic tenets of operant conditioning form the

foundation for many of the most widely used behavioral

management techniques. We stop for a red light in the middle of the

night on a deserted road even though the chance of getting a traffic

ticket or of hitting another car is almost nonexistent. The red light is

responsible for this behavior by acting as a cue or antecedent

stimulus that reminds us of a set of rules and regulations which we

have learned. According to operant conditioning, behaviors also are

established through the process of positive and negative

reinforcement. That is, a behavior is reinforced by the presentation

or removal of an immediately subsequent event which increases the

likelihood of that behavior being repeated in the future. The child

who learns that a temper tantrum will result in an immediate

increase in family attentiveness is learning through positive

reinforcement. Taking pain medication is negatively reinforced in a

chronic pain patient because the medication removes unpleasant

feelings. The removal of the pain is a positive experience which

often will cause the patient to continue to take the medication long

after the pain is actually gone.

The proper use of reinforcement techniques is essential if learning

is to be facilitated. Reinforcement can take a wide variety of forms
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and is not necessarily synonymous with reward. The scolding

received by the attention-starved child as a result of the temper

tantrum may actually serve to increase rather than decrease the

frequency of the unwanted behavior. Furthermore, the timing of the

potential reinforcing event is critical for ensuring the desired effect.

Praising a child for cleaning his room while he is watching television

may result in an increased frequency of television watching rather

than an increase in the frequency of room cleaning because the

praise is delivered during the act of television watching and not

during the act of room cleaning.

While operant conditioning suggests that behaviors are

established as a result of direct consequences in the environment,

social learning theories like that proposed by Bandura (9) take into

account other processes which are relevant particularly with respect

to human learning. These theories do not disregard the significance

of immediate environmental consequences in the shaping of behavior

patterns, but they stress the importance of cognitive aspects of the

learning process. Thus thoughts, beliefs and perceptions play an

important role in the learning process. The "placebo effect" is an

example of this type of process. Patients who receive medication

which they are told will relieve their pain may perceive the expected

results even if the medication is inactive. Similarly, self-monitoring

often effects behavior simply because it forces the individual to

spend more time thinking about the behavior. Social learning and

other cognitively oriented theories also stress the importance of self-

control and self-efficacy in the development of human behavior.

Attainment of goals can lead to increased positive feelings towards
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self which can act as a strong internalized type of reward. The

advantage of the social learning theories are that they allow the

integration of many different pathways to learning and thereby

permit the understanding of a large variety of simple and complex

human behaviors.

The goal of all of these techniques is to assist with the termination

of undesired behaviors and the acquisition of desired behaviors. In

the long term, however, the success of these procedures may depend

on the ability of individuals to establish personal self-management

and control over their behaviors. The process of acquisition of

behaviors via self control generally is assumed to be similar to the

learning of behaviors in any situation. Many of the strategies

suggested by the learning theories described in the foregoing

discussion have been effectively self-applied by individuals in order

to achieve desired ends (94,110).

BehaximLIemplate

Human learning appears to be a complex phenomenon involving

components of each of the major models. The behavioral template

used in this study, and described in detail in the next chapter, was

developed by Stoffelmayr and Stachnik (146) in an attempt to

combine the most effective elements of behavioral management

theory into a coherent package which will facilitate health-related

behavior change. Components of operant conditioning and social

learning theory were combined in an effort to create a template

which could be applied in a variety of behavior-change settings, not

only to facilitate specific behavior change but also to teach principles

of self control for life-long use. The template has been used
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successfully by these researchers for smoking cessation (146) and

stress management (147) and has been adapted for use in weight-

control programs by Mavis (96).
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A large number of strategies derived from the previously

discussed principles have been used to improve the behavioral

management of exercise in a variety of settings and with a variety of

populations.

Stimulus Control. The manipulation of events which act as cues

for physical activity is referred to as stimulus control. This

technique, which utilizes the presence of a stimulus to affect

subsequent behavior, has been used effectively in a number of

studies. Brownell, Stunkard, and Albaum (23) increased the exercise

activity in a shopping mall by placing a colorful poster coaxing

people to use the stairs instead of the escalator. Stair climbing more

than doubled during the two-week period in which the poster was

displayed and gradually reverted back to original levels after the

poster was taken down. In another study, Lipsker and colleagues

(89) studied the effects of various stimulus control procedures on the

attendance of a group of adults to a community exercise program.

Making preparations for their attendance the night before class and

placing printed reminders in visible locations both resulted in

consistency of attendance which exceeded that of a control group

which did not benefit from these procedures. Keefe and Blumenthal

(71) combined stimulus control with other behavioral techniques to

increase exercise activity (walking and jogging) in three overweight

males over a two-year period. The stimulus control procedures
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included having the subjects exercise at the same time and in the

same setting each day and by having them warm-up for 10 minutes

before each activity session. Nelson, et al. (106) investigated the use

of predesignated activities as a means of cuing increased exercise

adherence. Female undergraduate students were asked to rate a list

of activities such as "going for a walk", or "chewing gum", on a

frequency scale ranging from "do very, very frequently", to "never

do at all". Subjects who were instructed to perform three of these

self-selected, low-frequency activities prior to each exercise session

showed increased adherence over those who did not perform such

activities. Wankel and her associates (157) studied female dropouts

from a commercial health club. Dropouts were more successfully re-

recruited and subsequently demonstrated increased maintenance of

activity when prompting phone calls were combined with persuasion

to write down the potential positive benefits of rejoining the club

prior to rejoining. Lastly, Oldridge and Jones (111) successfully

increased exercise adherence among cardiac patients by having them

sign a written agreement before beginning participation in an

exercise program.

Consequent Control. Providing consequent control in the form of

reinforcement or punishment for exercise adherence or

nonadherence has been accomplished by researchers through the use

of contracts, incentives, competitions, and social support.

Contacting. The technique of contracting has been shown to be

an important tool, for increasing attendance and for promoting

behavior change, in a variety of health-related contexts including

weight control, smoking cessation and stress management programs
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(68,146,147). The technique, often referred to as contingency or

behavioral contracting, is defined as a written agreement stipulating

specific behaviors and contingencies (rewards and/or punishments)

designed to promote behavior change (46,76). Individuals are asked

to develop specific goals which they then will monitor for a period of

time. Rewards and or punishments for adherence or nonadherence

are typically agreed upon beforehand between the individual and

the program leader or between the individual and significant others.

Behavioral contracting has been used successfully to increase the

frequency of activity and to decrease the frequency of droping out of

exercise programs (45,70,105,111,154,155,165). This type of

intervention has been utilized by a number of researchers in a case

study format to increase the exercise activity of individuals. In an

early example, contingency contracting was used to increase

adherence of a 26-year-old woman to an individualized physical

activity regimen (154). The subject's self-report indicated a high

level of adherence to the program, and physiological evaluation

showed significant improvements in cardiovascular fitness as a result

of a six-week program. A five-month follow-up assessment

indicated continued improvement. In another group of studies by

the same researchers, rewards and punishments were based on a

point system. Individuals chose a number of commodities or

activities which they deemed rewarding and established a point total

necessary to acquire each. Points then were awarded for each

successful contract fulfillment and could be "cashed in" for

appropriate rewards. Individuals who engaged in unwanted

behaviors or missed exercise sessions were punished with a loss of
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points and, therefore, with decreased likelihood of obtaining rewards

(155). Contingency contracting was used in another study to

successfully increase an individual's exercise behavior (70). In this

study the contract was made between the participant and her

husband, and the husband was responsible for controlling the

rewards and punishments.

Cuff (34) compared the effectiveness of a contingency contracting

package, a self-monitoring package, and a purely informational

package for increasing adherence to a jogging program. The

contracting package produced significantly higher adherence, less

dropout, and greater physical activity than did either of the other

two packages. Similarly, Macfarlane (99) compared a group

receiving contingency contracting strategies to a lottery group and to

a no-treatment control group with regard to attendance at an aerobic

dance class. One of these strategies was assigned to each of three

aerobic dance classes. Adherence in the contracting group was

significantly greater than that in the other two groups, although the

authors pointed out the need for replication of the study using

random assignment of participants to treatments.

Wysocki and his associates (165) investigated the use of contracts

to increase the exercise activity of college students. In this study

participants deposited items of personal value such as books,

jewelry, and checks made out to charitable organizations, which then

could be earned back by the accumulation of a predetermined

number of points each week. Seven of eight individuals significantly

increased their aerobic activity levels during the 10 weeks after

contract implementation, and a twelve-month follow-up evaluation
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after program termination indicated successful maintenance of

program activity for all seven of these individuals.

Epstein and Wing (45) examined the use of contracts to increase

the attendance of college students at quarterly aerobic exercise

sessions. In this study a technique known as "response cost"

provided the consequences attached to the contract signing. Thus, at

the start of the program, the experimental group deposited money

which then was returned weekly upon fulfillment of the contractual

agreement. Individuals using the contracting procedures had a 64%

attendance rate as compared to a 40% attendance rate for the

noncontracting control group, even though all participants received

academic credit for attending the sessions.

There have been a few other studies which have compared the

effects of contracting techniques on adherence to and dropout from

exercise programs. Oldridge (111) randomly assigned cardiac

rehabilitation patients to two groups. Both groups participated in

identical six-month exercise programs; however, only those

individuals in the experimental group were asked to sign an

agreement to adhere to the program and to self-monitor their

adherence for the six-month period. Of the 63 subjects in the

experimental group, 48 agreed to sign the contract. Even without the

use of contingencies attached to fulfillment or nonfulfillment of the

written agreement, 65% of those who signed adhered to their

exercise goals; only 20% of those who did not sign adhered. Within

the control group, 42% of the individuals adhered to their programs.

The dropout rate for those who did not sign the agreement was 85%,

whereas the rate for those who signed the agreement was only 35%.
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In a recent study, contracting was used in a large urban health

promotion program to increase adherence to exercise participation

(105). All individuals were asked to exercise at least three times per

week for a minimum of 20 minutes per session. Exercise classes

were offered, but individuals also could exercise on their own.

Participants who signed contracts were eligible to win a small prize

at the end of the program if they fully adhered to their contractual

obligations. Only those signing contracts attended the offered classes,

and 88% of those who signed contracts returned for a six-month

follow-up assessment. Only 24% of those who did not sign returned.

In summary, the use of contingency contracting is associated with

significantly increased adherence to and decreased dropout from

exercise programs. The research to date has not identified the

particular mechanisms involved, and more work needs to be done

concerning the specific benefits contributed by the various

components of the procedure.

Incentives. A variety of incentive procedures have been used for

the purpose of increasing the likelihood of behavior change with

respect to activity. Libb and Clements (87) used token reinforcement

to successfully increase stationary cycling in three of four geriatric

patients in a psychiatric hospital. Increased use of the cycle was

rewarded with tokens which later could be exchanged for candy,

cigarettes, etc. Similarly, Allen and Iwata (1) succeeded in increasing

exercise activity among mentally retarded adults by making game-

time (playground activities such as running relays, tag, and ball

passing) contingent upon completion of 15 minutes of calisthenics.
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The technique of "response cost" described earlier has been used

in a variety of settings to improve attendance and fulfillment of

contract goals with weight loss (13,61,68), smoking cessation

(80,146), and stress management (147). Epstein and Wing (45) used

this technique to improve attendance of females at a university

aerobic dance program. Persons who deposited money at the

beginning of the program, and received part of it back for each

session attended, participated in significantly more sessions than did

those in a control group who deposited no money.

Lotteries also have been used as a means of increasing attendance

and adherence to behavior change regimens. One study examined

the use of a lottery to reduce personal driving of employees of a

consulting firm (55). Individuals in the experimental group were

rewarded for decreases in unnecessary driving mileage by being

given chances at four small weekly lotteries and one large lottery at

the end of the four-week program. The participants in the lottery

group decreased their mileage by 11.6% during the program, while

the control group increased their mileage by 21.2% during the same

period. Stachnik (146) used an attendance lottery as part of an

incentive-based behavior management package to encourage

abstinence from cigarette smoking in three worksite wellness

programs. More than 80% of the participants in the three programs

were abstinent after six months. Mayer and Geller (97) employed a

lottery system in conjunction with other techniques to increase

bicycle traffic on a university bicycle path. In a study involving a

variety of behavior management techniques, Epstein et al. (45)

showed a lottery procedure to be equal to a contracting procedure



26

for increasing attendance at an exercise program. Individuals who

contracted to attend 20 exercise sessions over a four-week period

and individuals who participated in a lottery attended 76% of the

exercise sessions compared to individuals in a no treatment control

group who attended 56% of the sessions.

Not all uses of lotteries, however, have been associated with

positive results. Martin and Dubbert (94) found that a lottery added

to an exercise program which combined personalized feedback and

reinforcement techniques did not increase compliance to the

program. The authors hypothesized that the effects of the positive

reinforcement provided by the enthusiastic program leaders may

have obviated the use of the lottery procedure in this instance.

Incentives have been used in recent years by a growing number

of businesses as an integral part of their wellness programs.

Generally described as policies, practices, or awards that are

designed to incite people to action, incentives range from large cash

awards to T-shirts for involvement in lifestyle improvement

activities. Incentives have been employed to facilitate participation

in smoking cessation, weight loss, stress management, and exercise

programs (11,21,51,74,146,l47).

Competitions. The use of competitions between groups of

individuals to encourage health behavior change has become popular

in the last 15 years, both in business and community settings.

Though properly controlled studies are rare, competitions appear to

foster lower attrition rates and superior behavior change results;

furthermore, they appear to be cost effective when compared to

other intervention programs (25). Competitions have been used
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most often to facilitate weight loss and smoking cessation

(24,25,31,146) and less frequently for increasing adherence to

exercise programs. King et al. (74) used group competitions to

increase recruitment to a worksite fitness program for blue collar

employees of a university. The percent of the total population which

participated (23%) was higher than that usually reported for such

programs. Individuals who participated also showed an average 15

beat decrease in one-minute recovery heart rate following a step test

as compared to nonparticipants who typically showed no change in

recovery heart rate. Unfortunately, the competitions were only one

aspect of the program, and thus their effects on could not be

distinguished from those of other components.

Wm Social support from both fellow participants and

significant other nonparticipants has been shown to be an important

factor in reinforcing attempts to adhere to physical activity programs

(78,94,156,158). Heinzelmann and Bagley (64) found that 90% of the

adult men in their study expressed a preference for exercising with a

partner or in a small group as compared to training alone. Similarly,

data from a study comparing individual to group activities for a

cohort of middle-aged business men suggests a strong preference for

the latter (139), although these authors and others point out that

some individuals may have preferences for exercising on their own

(58,74,139,158). King and Frederickson (75) organized women into

jogging groups of three or four individuals and fostered social

support within these groups through the organization of teams and

by requesting that individuals jog with at least one team member

throughout the five-week program. Women in this program
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reported twice as many jogging episodes as did control subjects who

did not engage in the structured social support strategies. Wankel

(156) instituted a social support intervention package with a group

of female participants in an aerobic exercise program and compared

their 10-week class attendance with that of a randomly assigned

control class that was conducted without the package. Attendance

was significantly higher in the experimental group. Other research

also has suggested that exercise partners or "buddies" encourage

continued participation (159).

The support of "significant others", particularly spouses, has been

associated with increased adherence to exercise in a variety of

settings. During an 18-month exercise program which was conducted

with a university population, men's adherence patterns were directly

related to their wives' attitudes about the program (64). Whereas

80% of the men with wives having positive attitudes towards the

program had good or excellent adherence patterns, only 40% of the

men with wives having neutral or negative attitudes had similar

patterns. Ehrling and Oldridge (49) obtained similar results in a

study involving cardiac rehabilitation patients. Program dropout

rates were reduced by about 50% with the inclusion of spouses as

program participants. Likewise, in a study of 728 coronary heart

disease patients, the dropout rate of individuals whose spouses were

supportive of their involvement was one-third that of those whose

spouses were not supportive (6).

In the case of worksite fitness programs, supervisor support also

has been shown to be associated with program involvement. The

results of a study involving blue-collar university employees in a 16-
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week exercise program at work showed that the group with the most

supportive supervisor had the highest participation rates (74).

Similarly, in a worksite fitness program provided for federal

employees by the National Aeronautics and Space Administration,

supervisor's attitude towards the program was associated positively

with employee adherence (43).

Finally, support from program leaders has been widely reported

to be a key factor of successful adherence to exercise programs in all

types of environments (43,58,110,113,121,158). Studying

attendance at 10-week aerobic dance classes, Wankel (159)

compared the effects of a strong leader support intervention with a

strong leader support component, decision balance-sheet

intervention and nonintervention. The support intervention group

had significantly better attendance than did either of the other two

groups, and subjects questioned at the end of the study concerning

various components of the programs indicated that their most

positive feelings were related to leader support. Martin et a1. (94)

had exercise leaders jog with participants in an exercise class in an

effort to increase attendance. One-half of the participants were

given further support by the leaders in the form of immediate

feedback and praise during the jogging, while the other half were

given only group feedback after each activity session. The group

receiving immediate personalized feedback attended more classes

and reported better maintenance of activity three months following

completion of the program. In a study of more than 700 male

postcardiac patients involved in a long-term exercise program,

Andrew and his co-workers (6) found that, as compared to the
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results obtained with individualized attention from program leaders,

lack of such attention resulted in a doubling of the dropout rate.

Cognitive Behavior Modification. Bandura (10) has suggested

that cognitive alterations are essential in order to maintain behavior

change. Some combination of cognitive and behavioral strategies

may be the most effective method of exacting behavior change

(8,84,144). What individuals think about before, during, and after

exercise has been shown to have effects on the formation of positive

exercise habits. In this context, a number of researchers have looked

at the relationship between participants' perceptions and their

adherence to exercise programs. Thompson and Wankel (152)

studied the effects of perceived activity choice on the attendance of

women over a six-week period at a private health club. New recruits

were matched according to activity preferences obtained at an initial

meeting and then randomly assigned to one of two groups. The

experimental group was lead to believe that their exercise program

was determined on the basis of their activity preferences, while the

comparison group was told they were being given a standard

exercise prescription. In reality, the programs of both groups were

based on their initially expressed preferences. By the fifth and sixth

week, the attendance of the perceived choice group was significantly

higher. In a similar vein, Martin and Dubbert (94) studied adults

enrolled in a three-month exercise program involving walking and

jogging for three days per week. Participants who were permitted to

develop their own distance goals attended 83.7% of the sessions,

while those who were given a set of prescribed goals attended only

67.8% of the time. Furthermore, at a three-month follow-up
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assessment, 47% of those who had practiced flexible goal setting

reported maintenance, while only 28% of those who had their goals

rigidly prescribed reported that they were continuing to exercise.

The use of a decision balance-sheet has been shown to be

effective as a means of increasing adherence to exercise via cognitive

change in a variety of settings (159). This technique involves having

participants provide an interviewer with a written systematic

exploration of potential benefits and problems which might be

associated with their involvement in a particular behavior change

program. The interviewer is responsible for reinforcing the positive

statements and not reinforcing the negative ones in the hope of

influencing the participant to proceed with the behavior change.

Hoyt and Janis (66) investigated the use of this procedure with

faculty, faculty spouses, and students enrolled in a ten-week

university fitness program. The subjects were randomly assigned to

one of three groups. The experimental group received a balance-

sheet related to the exercise program. The other two groups

received either an irrelevant balance-sheet concerning smoking or no

balance-sheet. Attendance was almost twice as high in the

experimental group as in the other groups. A similar study looked at

the effect of the balance-sheet technique on participation of females

in activities at a private health club (159). Both the decision

balance-sheet and a positive-only balance sheet resulted in more

frequent exercise activity than was observed in a no-balance-sheet

control group. A decision balance-sheet intervention also was

associated with improvements in attendance during a five-week

community-based fitness program (156).
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A number of researchers have examined the effects of different

cognitive strategies during exercise both on adherence and on the

actual performance of activities. Martin and Dubbert (94) explored

the effect of two opposing cognitive strategies on adherence to a

three-day-per-week walking/jogging program in sedentary healthy

adults. One group was instructed in the use of distraction- or

dissociation-based cognitive strategies which involved setting small

mental goals and thinking about the external environment such as

smells and sights during activity. The other group was taught to use

associative strategies such as challenging themselves to push harder

to accomplish their goals while concentrating on the bodily

sensations which normally accompany physical exertion. During the

program, attendance and adherence were significantly higher in the

group using the distraction strategies, as was continued maintenance

at three- and six-month follow-up reporting sessions. The authors

hypothesized that the associative strategies may have increased the

discomfort and stress of the program for many of the beginning

exercisers thus leading to the decreased adherence. A number of

other researchers have had similar results with dissociative cognitive

strategies (102,124). However, it has been noted that associative

techniques may be more beneficial for elite athletes and high risk

cardiac patients, both of whom may need to constantly monitor their

performance during exercise (93).

Recently, the relapse prevention theories of Marlatt and Gordon

(91) have been proposed as possible means of improving exercise

adherence and reducing dropout. These theories suggest that the

ability of individuals to maintain a desired behavior (e.g., abstinence
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from alcohol or participation in regular exercise) depends on how

they cope cognitively and behaviorally with situations that increase

the risk of discontinuance of their newly acquired behaviors (26).

King and Frederiksen (75) demonstrated increased activity levels of

previously sedentary undergraduate women who were given one

session of relapse prevention training involving practice in

identifying and dealing with high risk situations. No such effect was

observed in a control group not receiving the training. In a two-

month follow-up report, 80% of the group receiving the special

training, but only 40% of the control group, indicated that they

stillwere exercising regularly. Belisle et a1. (12) investigated the use

of relapse prevention training with members of a university

community during a 10-week exercise program and at a three-

month follow-up evaluation. The 350 participants were assigned to

exercise groups of approximately 30 individuals each which then

were chosen randomly to receive either the relapse prevention

program or a placebo program without the relapse training

intervention. Adherence was significantly higher in the intervention

group, as was maintenance at the three-month follow-up session.

Martin and Dubbert (94) used similar techniques with a group of

previously sedentary adults in an attempt to improve maintenance

of exercise behavior acquired in a 12-week program. Relapse

prevention training added to other forms of cognitive and behavioral

intervention did not significantly improve maintenance three months

after program termination. The authors suggested a number of

methodological problems which may have biased the results of their

study including the fact that the instructor of the group which did
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not receive the relapse training continued meeting with his group

after the program had officially ended. More work needs to be done

to more accurately evaluate the efficacy of this technique for

increasing adherence to exercise programs.

Summits:

Adherence to exercise has been studied in many different

environments and with a variety of populations. The literature as a

whole reveals similar adherence rates and dropout patterns between

supervised and unsupervised programs as well as across community,

worksite, and medically oriented programs aimed at either primary

or secondary prevention of cardiovascular disease (39). Due to the

difficulty in consistently and accurately predicting adherence to

and/or dropout from programs, behavior management has been

suggested as a potentially beneficial approach for dealing with the

exercise adherence problem (95,110,113,114). Exercise studies

which have utilized behavior management techniques have reported

improvements in adherence rates of 50 to 100%; however, most

programs have been of short duration and there are many

definitional and methodological problems (38,93,94,110).

It has been suggested that the workplace may be an ideal location

for the implementation of lifestyle change programs (16,32,131), but

there have been few studies examining the use of the advantages of

the workplace in combination with behavioral management

strategies for improving exercise adherence.
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There is general agreement that behavior management techniques

provide potential methods for increasing exercise adherence
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(41,42,77,110), and current research findings indicate that programs

incorporating these strategies can yield adherence data that are at

least 50% higher than those obtained from standard programs

(93,95). There are, however, a number of limitations of the research

to date which prevent the drawing of definitive conclusions. One of

the most pervasive problems is the lack of consistency in the

definition and measurement of adherence which is defined as

attendance in some studies, as retention in other studies, and as

varying rates of participation in still other studies (41,93,110,112).

Reid and Morgan (128) in their six-month investigation of

firefighters, considered adherence to be the percentage of subjects

exercising two or more times per week who increased their maximal

oxygen consumption by at least 9.5%. On the other hand, adherence

was defined by Martin and Dubbert (94) simply as the performance

of three prescribed aerobic exercise sessions per week. In a study

of males with coronary heart disease, Oldridge and Jones (111)

defined adherence as attendance at 60% of all scheduled and

supervised exercise sessions, with dropout being designated

separately as nonattendance at eight consecutive sessions. The

accumulation of aerobic points was employed to define adherence by

Wysocki et al. (165) in their study of the effects of contracting with

college students. Each participant signed a contract stating a

proposed number of aerobic points to be earned weekly. Adherence

then was determined by adding the total number of aerobic points

per week and comparing the total to the contracted amount.

Deposited valuables were returned to individuals upon successful

fulfillment of the weekly contracts.
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In investigations which have involved activity outside of a

supervised environment, the problem of measurement of adherence

has been further complicated by the use of self-report techniques.

These types of measures are susceptible to considerable inaccuracy

and even purposeful falsification (93). A number of researchers

have shown self-recorders to be less reliable than independent

observers (88,129). Furthermore, it has been difficult to validate

self-report measures due to lack of a "gold standard" for the

measurement of activity in free-living populations (41).

Another problem in interpreting exercise adherence literature is

that the majority of studies have been of short duration, and long-

term follow-up of the effects of the various behavioral techniques on

maintenance has been rare (93,94,95). These behavioral strategies

may be effective only for relatively short periods of time. If that is

the case, other techniques must be developed to encourage lifetime

maintenance (93,95). To further complicate matters, many of the

studies have used two or more strategies simultaneously and,

therefore, have been unable to isolate the true source of any

observed improvements in adherence (94,110). Furthermore, most

studies have used small, self selected samples which, without

numerous replications, makes the generalization of results tentative

(38,93,94). Though some researchers have attempted to justify their

research techniques by noting the difficulties (even impossibilities in

some cases) associated with the proper use of randomization and/or

control groups in clinical studies of human behavior (21,53), the lack

of application of these accepted principles of scientific investigation

weakens the potential impact of the positive findings (38,40,114).
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Finally, the significance of the use of behavioral techniques in

combination with the unique environment of the workplace is only

beginning to be addressed as most emphasis to date has been given

to substantiating the economic and physiological benefits needed to

justify the costs of these programs.



CHAPTER IH

METHODS

The purpose of this investigation was to evaluate the impact of a

behavior management treatment package on adherence and dropout

during a six-month worksite exercise program'. The study was

designed to examine the direct effect of the treatment on adherence

and dropout rates as well as the subsequent indirect effects on

changes in cardiovascular fitness over the course of the program.

The hypotheses to be tested were that the use of this package would

result in improved adherence and, therefore, increased

cardiovascular fitness as measured by responses to submaximal

exercise, improvements in exercise tolerance, and increased maximal

aerobic capacity.

Aside from the delivery of the behavior modification treatment

package to the experimental subjects, all participants (both

experimental and control) received programs that were similar in

regard to program length, contact time, group leaders, exercise

testing and prescription, and education. Adherence was defined to

be participation in a minimum of four 30-minute aerobic exercise

sessions per week. Dropout was defined as a verbal request to

discontinue the program or failure to hand in the weekly verification

forms. The participants exercised on their own time and were not

under the direct supervision of the program staff. A form for self-

monitoring was handed in weekly by each participant. This included

38
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the mode and duration of the activity performed as well as a

signature from a witness to verify each session.

Mm ,

The study population (n=137; 60% male, 40% female) consisted of

university faculty (17%), staff (60%), and graduate assistants (23%) in

six buildings (worksites) at Michigan State University. The study

was approved by the University Human Studies Committee.

Following an explanation of the purposes and procedures of the

investigation, all interested participants provided written informed

consent (see Appendix A).

Recruitment. The subjects initially were recruited at each worksite

with a widely publicized, voluntary health fair at which blood

pressure measurements, cholesterol determinations, and

cardiovascular disease risk appraisals were provided free of charge

to all building personnel. Typically 50% of each worksite

participated in the health fair. All participants received counseling

to discuss the results of the tests and to explain the purpose and

nature of the exercise intervention to follow. Interested persons

were encouraged to attend one of a number of orientation meetings

for more specific information about the program. Approximately

one-half of the individuals participating in the health fair at each site

attended at least one of these orientation meetings. On the average

slightly more than half of the individuals who attended these

orientation meetings, or about 15% of each building paid for and

joined the programs.

Individual interviews and a questionnaire (see Appendix B) were

used to determine the initial exercise training status of each person



40

who volunteered to participate. The subjects were asked to estimate

their activity levels by describing mode, frequency, duration, and

intensity of both occupational and leisure-time physical activity

during the previous two months. All persons reported having jobs

which required minimal amounts of physical activity. Individuals

who participated in fewer than two sessions of leisure aerobic

activity per week were considered to be sedentary (67%); individuals

exercising two times a week were classified as moderately active

(15%); those exercising more than two times a week were considered

to be active (18%).

Worksites. The worksites were defined as separate university

buildings. The six sites included four academic buildings, a building

housing university public safety personnel, and the university credit

union. The sites were all part of a large campus health-promotion

project. The four academic buildings were chosen on the basis of

relative equality of size, faculty-to-staff ratio, and number of

academic governing units. The other two sites were chosen on the

basis of expressed requests for service. The subjects at five of these

buildings (n=117) acted as the experimental group and received a

worksite exercise program including a behavioral management

package adapted from Stoffelmayr and Stachnik (146) and Mavis

(96). Participants at the sixth site (n=20) acted as a comparison

group, receiving a program similar in all aspects to that of the

experimental group, but without the behavioral management

component. The five experimental buildings received the treatment

program between December 1987 and March 1989. All experimental

programs began between December and March, and lasted
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approximately six-months. One exercise physiologist conducted

three of these programs and was responsible for supervising two

graduate students who conducted the remaining two programs. The

control program began in August of 1989 and was conducted by the

exercise physiologist. Due to the demonstration nature of the project,

it was not possible to control for the seasonal variations that

potentially could have resulted from the differences in starting time

between the experimental and control groups.

All those wishing to enter the exercise program were required to

fill out a Physical Activity Readiness Questionnaire (PAR Q) which

identifies more than 80% of those with possible contraindications for

exercise (29). Individuals over 45 years of age or who answered yes

to any of the PAR Q questions were required to see their personal

physician for medical clearance prior to entering the program.

All participants performed a maximal graded exercise test (GXT)

on a treadmill to determine which subjects could safely participate in

an exercise program, and also to provide data to assist in the

development of appropriate individualized exercise prescriptions. A

Naughton-Balke walking protocol, as modified by Van Huss, was

followed with increases in intensity level occurring every two

minutes at the rate of approximately one MET per level (4). Details

of this protocol are given in Appendix C. Heart rate was monitored

electrocardiographically, blood pressure was determined by

auscultation, and ratings of perceived exertion according to the Borg

Scale were recorded at each stage of the test (19). All of the exercise
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tests were either symptom limited or terminated due to subject

fatigue.

To determine maximal oxygen consumption (V02 max), expired air

was collected in meteorological balloons. The gas volume was

determined by pumping it through a calibrated dry gas meter

(American Meter Co., Singer model DTM115) at a rate of 100 liters

per minute. The gas composition was determined using an Applied

Electrochemistry Oxygen Analyzer (model-S-3A) and an Applied

Electrochemistry Carbon Dioxide Analyzer (model Cd-3A). The

analyzers were calibrated with known gases quantified by the

Haldane technique. The exercise tests were repeated at the end of

six months. Maximal oxygen consumption was determined for each

participant based on achievement of at least one of the following two

criteria: a) the leveling off of V02 with increasing workloads or b) a

respiratory exchange ratio (RER) of 1.10 or higher. If neither of

these objective criteria were met, V02 during the treadmill test was

considered to be peak V02 and, therefore, not a true V02 max value.

Peak V02 data were not included in the analysis of the V02 max data.

Body fat percentage was estimated by the Durnin-Rahaman

formula using the sum of triceps, biceps, suprailliac, and subscapular

skinfolds. Three measurements were taken at each site using the

Lange skinfold caliper, and the average value was used for the

determination of skinfold thickness. (The body fat assessment form

can be found in Appendix D).

An exercise prescription was generated from the GXT. This

prescription required each participant to perform aerobic activity at

least four times per week for a minimum of 30 minutes per session.
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Exercise intensity was determined using the Karvonen procedure to

calculate a target heart rate range (THRR) for each person (69).

Although the use of the mask for collecting expired gases during the

treadmill test may result in an elevated heart rate and thus a slightly

conservative intensity prescription, this was not deemed a problem,

as attaining target heart rate was not part of the determination of

adherence. A moderate intensity of 60% to 80% of the THRR was

suggested. The use of the exercise prescription was explained, and

the nature and benefits of aerobic exercise were discussed with each

individual by an exercise physiologist. Each subject was encouraged

to select modes of aerobic training which best fit his or her lifestyle.

,The largest number of persons in most buildings chose walking, but

there were also many individuals who ran, cycled, or swam to meet

their contracted goals. All exercise was performed by the

participants on their own or in small groups but not as part of any

program that was djmctly supervised by the program leaders. Many

participants exercised on campus at one of the indoor recreational

sports facilities or on existing walking paths. During inclement

weather individuals also walked during their lunch hours in the halls

and up and down the stairs within their own buildings. Still other

individuals reported exercising at home either outside or inside using

home exercise equipment.

Wags:

The behavior management techniques that were used are based

on a template originally developed by Stoffelmayr and Stachnik

(146) for smoking cessation and later adapted for weight loss by

Mavis (96). One-hour program meetings took place weekly at the
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worksite for the first eight weeks and bi-weekly during the

remainder of the six months, for a total of 15 one-hour sessions.

These 15 hours over six months were the only work time required

by the program. The meetings were held during the noon hour so

that release time from work was not a major problem.

At the first meeting, the exercise physiologist/program leader

asked the subjects at each worksite to divide themselves into teams

of four to six members to facilitate implementation of the incentive

system. A behavioral contract form was distributed, and the

participants were asked to write out the specific aerobic exercise

programs which they intended to follow for the next six months

using the guidelines provided to them following their GXT's. (A copy

of the contract can be found in Appendix E.) Individual prospective

programs were discussed and modified in consultation with the

exercise physiologist facilitating the group. The participants were

asked to be specific and realistic concerning their contract goals, and

the inclusion of a variety of exercise modes was encouraged by the

facilitator. Each contract also included the names of people who

would verify as witnesses each of the exercise bouts that were

reported by the participant. Whenever possible, the verifications

were by "significant others" in the lives of the participants. Special

verification forms were handed out each week to be signed by the

witnesses and brought to the next meeting as proof of adherence.

Adherence was defined as verified fulfillment of all four contracted

bouts of exercise per week. Credit was not given for any week in

which there were fewer than four verified exercise sessions.

Attendance at weekly meetings was strongly encouraged but was not
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tied to successful fulfillment of the subjects' contractual obligations,

provided that verification sheets were returned weekly to the group

leader.

Financial Incentives. There was no cost for the exercise program

itself, although there was a nominal $25 charge for the exercise test.

The participants were required to "bet on themselves" by investing

$40 (placed in escrow) at the beginning of the program. Each time an

individual did not succeed in fulfilling his or her contract, 50% of that

individual's remaining money was forfeited to the members of those

teams, in the same worksite, on which everyone had met their

contracts for that week. Partial financial credit was not given for

fulfillment of fewer than four exercise sessions in one week, and only

those people who reported the full four bouts in one week with

proper verification were considered to be adherent. Individuals

could lose only part of their own money if they were not successful

in a given week. However, all members on a team had to be

successful during that week in order to obtain any money forfeited

from other teams. Therefore, in the interest of fairness, teams of

similar size were utilized whenever possible. If all teams had at

least one member who failed to meet his/her contract in a given

week, the forfeited money went into a pool to be used in a similar

manner the next week. Therefore, individuals who were successful

during every week of the program would have their original 40

dollars returned and also could receive some of the money lost by

members of other teams who did not succeed every week. The only

exceptions to the adherence criteria were made for individuals who

missed one or more exercise sessions during a week due to a sickness
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or injury. The absence was verified in writing in the same manner

that was used to verify the activity sessions. Sick or injured

individuals were encouraged not to continue with their programs

until warranted by their health status. Money was not forfeited in

these cases, and the individuals were not penalized for missing

sessions. Charts displaying team and individual standings were

developed at each site with input from the program participants.

These were displayed at the weekly meetings as an additional

incentive. Money did not actually change hands until the end of the

six-month period.

A variety of additional incentive schemes were employed. The

team with the most money at the end of the six months received

$150 to split amongst the team members. Individuals accrued

chances for $50 cash lotteries held at the end of the program

dependant upon the number of weeks they successfully fulfilled

their contracts. Individuals who attended all of the first four or five

program meetings also were eligible for a chance at a $50 cash

lottery. These extra incentive monies were provided via a grant

from the W.K. Kellogg Foundation.

Weekly Group Meetings. All meetings were held at the

individual worksites at times decided upon by negotiation within the

group. An attempt was made to accommodate the schedules of as

many of those interested as possible. Physical activity was not a part

of the weekly group meetings. The first part of each meeting

consisted of a discussion of individual problems which may have

arisen that week in relation to the participants' exercise sessions.

This initial discussion was followed by an evaluation of team
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standings. The remainder of each meeting comprised the educational

component of the program. A wide range of topics was covered

including: exercise and blood pressure; exercise and cardiovascular

disease; exercise and osteoporosis; exercise, nutrition and weight loss;

etc. A sample list of possible topics (see Appendix F) was provided

by the facilitator, and the participants were encouraged to add topics

of interest to themselves. Other than a few standard sessions, the

weekly subject matter for this component of the program was

dependant on the needs and desires of the participants and was

decided upon by negotiation within the group.

r Pr r

The overall program for the comparison group differed only by

the exclusion of the behavioral package including: contracts,

verification procedures, incentives, and team competition. Program

leaders, duration of program, contact time, exercise testing and

prescription, and education were similar in the two groups. The goal

of four 30-minute exercise sessions per week also was the same, and

comparison group participants were asked to keep an exercise diary,

including exercise mode, frequency, and duration, to facilitate

quantification of their adherence over the six-month period. They

were told that the diary would be checked from time to time by the

group leader in order to ascertain compliance levels. In practice, the

group leader asked to see the exercise diary every two or three

weeks during the six-month program. Subjects were not penalized if

they failed to produce their diary during a particular session, but

instead were asked to bring it in to be verified at the following

meeting.
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Mean differences within groups before and after the six-month

program were analyzed using one-tailed, dependent t-tests. Initial

differences between groups were tested using two-tailed

independent t-tests. Final between-group differences were

evaluated using one-tailed, independent t-tests. Adherence values,

which are expressed here as percentages, were normalized by the

usual arcsine transformation prior to data analysis.

Correlations were determined using Spearman's rank-order

correlation coefficient. The physiological variables that were

measured included weight, resting heart rates and blood pressures,

submaximal heart rates and blood pressures during the GXT,

maximal oxygen consumption, and treadmill exercise test time. Only

data from individuals who did not drop out and who completed the

pretest and the posttest were analyzed. Differences were considered

to be significant at the p< 0.05 level. Data are expressed as

means i SE.



CHAPTER IV

RESULTS AND DISCUSSION

5!. Cl ..

Table 1 shows the initial characteristics of the program

participants at the six worksites. Thirty seven of the 117 individuals

who actually completed the experimental program did not return for

the final treadmill test due to a combination of reasons including

illness, change of job, and difficulties in scheduling. The remaining

subjects in the experimental group included 56 males and 24 females

with an average age of 39.8 i 1.3 years. Of the original 20

individuals enrolled in the control group, 14 returned for testing at

the end of the program, including 4 males and 10 females. While

data from all participants who did not dropout were used to calculate

adherence, only the data from the 80 experimental subjects and 14

control subjects who returned for testing are presented in Table 1.

There were no significant initial between-group differences in age,

height or weight (Table 1). This was also true when women were

compared separately. The average age of the women in the

experimental group was 39 years and the average age of the women

in the control group was 32 years. The average height and weight of

the women in the experimental group was 160 cm. and 67 kg.

respectively. Values for the same parameters in the control group

were 163 cm. and 62 kg. When men were compared separately, age

and height were not significantly different between groups.

49
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However, the four men in the control group weighed significantly

more than the men in the experimental group (exp. = 79 kg., con. =

99 kg.).

Table 1. Initial characteristics of the subjects.

 

 

Experimental Comparison

Age (yr) 39.8 331.3 (range = 22-73) 35.4 j32.9 (range =21-54)

Height (cm) 172.7 i 1.7 168.1 2t2.5

Weight (kg) 75.1 i 1.3 73.0 i 5.4

_

Values are means 1: SE

Experimental group n s 80 (56 males, 24 females)

Comparison group n =- 14 (4 males, 10 females)

A h r n 11 Dr 0

Experimental and control group adherence rates are presented in

Figure 1. Mean adherence rates at each of the worksites are

expressed as the percentage of time during the six-month program in

which the participants met the adherence criterion of four times per

week as determined by their verification forms (experimental group)

or by their exercise logs (control group). The overall adherence rate

for the experimental group (comprised of sites A-E) was 97.3%. This

was significantly higher than the adherence rate of 19.2% for the

comparison group (P < 0.05). There was little difference between the

values at the various experimental worksites (93.1-99.6%) which

indicates a high level of adherence throughout all buildings. It

should be noted that the adherence rate for the 37 individuals who
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did not return for final exercise testing (96.3%) was not different

from the overall adherence rate for the experimental group.

Therefore, their exclusion from the final calculations did not affect

the adherence results.

Because of the large gender difference in number of subjects

between the experimental and control groups, within-group

adherence rates for each sex were calculated and compared.

Adherence rates for the women were 96.4% in the experimental

group and 23.6% in the control group. Adherence rates for the men

were 98.0% in the experimental group and 9.7% in the control group.

These values were similar to the adherence rates for the entire

experimental group (97.3%) and the entire control group (19.2%);

therefore, only the overall adherence results at each worksite are

reported in Figure 1.

Two persons from the experimental group were forced to

discontinue the program for medical reasons, and one individual

dropped out for personal reasons. Five individuals of the initial 20 in

the control group dropped out for personal reasons. Results from

individuals who dropped out were not incorporated in the statistical

analyses. Had these data been included, the between-group

differences in adherence would have been even more striking.

B . El . I . I II

Initial Between-Group Comparisons. Table 2 shows resting

cardiovascular measures and body composition values for both

groups. Only data from the 80 experimental subjects and the 14

control subjects who returned for the final testing are included.

Initial percentages of body fat and initial resting heart rates differed
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significantly between the two groups (P < 0.05). However, lower

body fat percentages and resting heart rates were expected in the

experimental group due to the greater proportion of men in that

group. When the women were compared separately, mean between-

group resting heart rates (exp. = 74 bpm, con. = 81 bpm) and

percentages of body fat (exp. = 30.4%, con. = 30.5%) did not differ

significantly. Because the number of men in the control group who

had two acceptable treadmill tests was so small, between-group

comparisons of males were not made for any of the dependant

variables.

Table 2. Resting cardiovascular measures and body composition

data before and after six months of the exercise program.

 

 

W Maw

Initial Final Initial Final

HR (bpm) 71 :t l# 66i11’# 77:1:3‘ 74:1:2

SBP (mmHg) 118 :tl 114 :t 11' 116 :l: 3 112 j: 4

DBP (mmHg) 73 :l: l 70 :l: 11‘# 73 :l: 2 76 :l: 1

Body Fat (%) 23.2 :t 0.7# 21.6 :1: 0.81'# 29.3 :1: 0.7 29.0 :1: 1.3

Body Weight (kg) 75.1 :1: 1.3 73.5 :1: 1.31' 73.0 :1: 5.4 71.4 :1: 5.3

 

Values are means :1: SE

HR - heart rate

SBP a systolic blood pressure

DBP = diastolic blood pressure

Tp < 0.01 within-group comparison

# p < 0.05 between-group comparison

body fat % estimated from skinfolds
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Within-Group Comparisons. For the individuals in the

experimental group, heart rates measured after five minutes of

quiet supine rest were reduced significantly by an average of 5 beats

per minute (bpm) following six months of exercise (Table 2). Systolic

and diastolic blood pressures were reduced by 3 to 4 mmHg (P<0.01).

Body weight and percentage of body fat also decreased significantly

in the experimental group as a result of the six months of training

(P<0.01). There were no statistically significant differences between

the pre- and post-program resting measures in the control group,

although interpretation of some of these results may have been

confounded by the relatively small sample size.

Final Between-Group Comparisons. Percentage of body fat and

resting heart rate were significantly different between the two

groups at the end of the six-month program (P < 0.05). However,

neither percentage of body fat (exp. = 29.3%, con. = 29.4%) nor

resting heart rate (exp. = 72, con. = 75) were significantly different

when women were compared separately, indicating a gender-based

rather than a treatment-based effect. Resting diastolic blood

pressure was significantly higher in the control group after the six-

month period (P< 0.05), although both values were well within the

normal range for healthy populations.

8 S l . l E .

Initial Between-Group Comparisons. Analyses of the responses

to submaximal exercise indicated that there were significant

between-group differences for the heart rate response at stages one

and two of the treadmill test (Figure 2) and for RPE (Figure 3) at

stages three and four (P < 0.05). These differences were not
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significant when women were compared separately, again indicating

a gender-based effect. For females, heart rates at stages one and two

of the treadmill test were 151 bpm and 161 bpm for the

experimental group and 151 bpm and 165 bpm for the control group.

Ratings of perceived exertion at stages three and four of the

treadmill test were 13.8 and 15.1 for the experimental group and

14.8 and 16.6 for the control group.

Within-Group Comparisons. Heart rates during submaximal

exercise (Figure 2) at stages 1 through 4 of the graded exercise test

were lowered by approximately 10 bpm for the participants in the

experimental group following the six months of exercise (P< 0.01).

This reduction persisted when the women were compared

separately. Ratings of Perceived Exertion (Figure 3) also were

reduced in the experimental group (P<0.01). For the comparison

group, heart rates were lower after training by about 5 bpm at

stages 1, 2 and 3 of the graded exercise test (P< 0.05), and ratings of

perceived exertion were decreased at stages 2, 3 and 4 (P< 0.05). As

in the experimental group, the significance of these changes

remained the women were compared separately.

Final Between-Group Comparisons. Heart rates at all four

submaximal treadmill levels were significantly different between

groups after the six- month program. When the women were

compared separately, these differences between the two groups were

no longer significant. Heart rates at levels one thru four of the

treadmill test for the women were 138 bpm, 149 bpm, 160 bpm, and

175 bpm in the experimental group and 143 bpm, 153 bpm, 167

bpm, and 181 bpm in the control group. As Figure 2 indicates, the
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changes in heart rate response to submaximal work that occurred

within both groups on the first two levels of the treadmill test

diminished at the higher intensity levels in the control group but not

in the experimental group. Ratings of perceived exertion during the

final treadmill test were not statistically different between groups as

a whole or when the women were compared separately.

E II 1 I E .

Initial Between Group-Comparisons. Of the 80 individuals in

the experimental group who completed the two testing sessions, 57

obtained results in both tests which satisfied the objective criterion

established for determining V02 max. Only the data from these

individuals were reported as V02 max values pre and post. The

experimental subjects had a mean V02 max before the program of

38.6 i 0.3 m1 kg-l min-1 (range 20.7-54.6) which indicates a

basically sedentary group (see Table 3).

Only data from the five control subjects who had two tests which

met the criterion established for determining a maximal test were

used in comparisons with the experimental group. The initial V02

max for the control subjects was 29.6 ml kg-l min-1, also indicating

a basically sedentary group. The physically inactive nature of both

groups was further corroborated by the results of the activity

interview which indicated that approximately 70% of the individuals

in each group were sedentary at the beginning of the program.

The initial V02 max difference between the two groups was

statistically significant (P< 0.05) which was not surprising due to the

larger proportion of men in the experimental group (Table 3). When

the women in the experimental group were compared independently
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with the the women in the control group, however, differences in

V02 max were not significant (exp. = 32.1 ml kg-1 min-1, con. = 28.7

ml kg-1 min-1).

Table 3. Responses to the maximal treadmill exercise test before

and after six months of exercise training.

 

 

 

Wm = 571 Wow—=5)

Initial Final Initial Final

V02 max 38.6 :1: 0.3 # 39.6 :l: 1.01'# 29.6 :t 0.53 32.1 :t 1.7

RER (units) 1.03 :l: 0.01 1.07 i 0.011 1.05 i: 0.02 1.12 i: 0.02

Max Heart 187.2 i 1.9 181.8 1 2.4 188.0 :1: 2.1 186.21: 4.8

Rate (bpm)

Treadmill test 12.3 :t 0.6 14.2 :t 0.4“; 11.5 i 0.74 13.0 :t 1.11

time (min)

m

Values are means :1: SE

V02 max - maximal oxygen consumption (ml*kg'1*min'1)

RER =- respiratory exchange ratio

Tp < 0.01 within-group comparison

# p < 0.05 between-group comparison

Initial treadmill time did not differ significantly between the

groups. This was true both when the overall groups were considered

and when the women were compared separately (exp. women = 11.0

min., con. women = 11.7 min.).

Initial recovery heart rates at 2, 4 and 6 minutes post exercise

did not differ significantly between groups (Figure 4). This also was

true when the women were compared separately. Initial recovery

heart rates for the women in the experimental and control groups at
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Figure 4. Recovery Heart Rates Following Maximal Treadmill Exercise

Before and After Six Months Of Endurance Training.

(Values are means i SE. TP< 0.01 vs. initial, *P< 0.05 vs.

initial, #P< 0.05 vs. control)
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2, 4 and 6 minutes were 139 bpm and 131 bpm, 123 bpm and 121

bpm, and 106 bpm and 116 bpm respectively.

Within Group-Comparisons. Only the data from the 57

experimental subjects and 5 control subjects who had two maximal

tests were used for purposes of within-group comparisons. Maximal

oxygen consumption in the experimental group increased 2.6% from

38.6 to 39.6 ml kg'1 min"1 (P< 0.01) as a result of the six-month

endurance exercise program (Table 3). In the control group there

was an 8.4% increase in the V02 max from 29.6 to 32.1 ml kg'1

min'1 which did not reach statistical significance due to the small

sample size. Two motivated control subjects had high adherence and

achieved increases in V02 max of 18% and 25% which accounted for

most of the change in this small group. When peak V02 values in the

control group were compared before and after six months of the

program, the 2.4% increase in V02 max was not significant.

Exercise tolerance (Table 3) in the experimental group improved

as is shown by the significant increase in treadmill exercise test time

from 12.3 to 14.2 minutes (P< 0.01). This also was true for the

women separately. Exercise tolerance was not significantly increased

by the six-month program in the comparison group.

Recovery heart rates were reduced significantly (P<0.01) by

approximately 15 bpm at 2 and 4 minutes post exercise, and by 6

bpm at 6 minutes post exercise following the six-month program in

the experimental group (Figure 4); The change was significant when

the women were compared separately at both 2 and 4 minutes post

exercise. Recovery heart rates did not differ significantly for the

comparison group before and after the six-month period; however,
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the small number of subjects increased the probability of making a

Type 11 error to B = .78 at 6 minutes post exercise when the 6 bpm

difference was similar quantitatively to the value in the

experimental group.

Final Between-Group Comparisons. As expected, between

group differences in V02 max were still significant following the final

treadmill test (Table 3). As with the initial between-group

relationship, V02 max did not differ significantly when the women

were compared separately (exp. = 32.3 ml kg'1 min‘l, con. = 30.4 ml

kg‘1 min'l). The test time of the experimental group was

significantly greater than that of the control group (P< 0.05), but this

difference was not statistically significant when the women were

compared separately (exp. = 12.8 min., con. = 13.0 min.).

Recovery heart rates between groups were significantly different

at 2, 4 and 6 minutes post exercise (P< 0.05), indicating decreased

recovery time in the experimental group (Figure 4).

D' .

Adherence. Typically, 50% of adults who begin an exercise

program are non-adherent within the first six months. While Martin

and Dubbert (93) have suggested that 80-85% adherence may be

maximal for structured exercise programs during the first three

months, exercise adherence in this study exceeded 95% for a six-

month endurance program that resulted in cardiovascular

adaptations to exercise training. This value is higher than any found

in the literature to date. These data take on even greater

significance in light of the fact that the majority of the exercise

programs considered by Martin and Dubbert (94) involved directly
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supervised activities and a considerable amount of professional

contact time.

Six-month exercise adherence data have been reported in the

literature ranging from 13% to 87% (38,39,42,95,110,136). A major

problem in interpreting adherence data from these studies is the lack

of a standardized definition and measurement of adherence.

Adherence has been defined as compliance, attendance, lack of

dropout, participation rate, etc.; and the criterion for each of these

measures has varied depending on the study in question. Martin and

Dubbert (42,94) suggest that tracking of an individual's compliance

with a clearly specified prescription should form the basis for the

determination of adherence. In keeping with the behavioral focus of

the present investigation, the contract, monitoring, and verification

components of the treatment package follow this recommendation by

objectively defining adherence as fulfillment of a contractual

agreement. Thus, engaging in and verifying four contracted bouts of

aerobic exercise each week was considered adherence, and anything

less with the exception of medical contraindication was considered

non-adherence. Although Martin and Dubbert suggest direct

observation, as the best method of quantifying adherence, they do

include monitoring of exercise performed outside of the program

setting (95). The majority of studies in the literature have been

characterized by supervised exercise sessions which are easily

monitored. Those that have included unsupervised activities often

have relied on exercise diaries for substantiation of the fulfillment of

prescribed activity regimens (58,105). Self-report procedures of this

nature typically result in decreased accuracy when compared to
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information provided by independent observers and may be

associated with an increased incidence of purposeful falsification

(88,93,129).

Measurement of adherence in the present study also depended on

self-report, a technique which clearly has a number of inherent

problems. Although the monetary incentives and team competition

in the experimental programs may have increased motivation to

adhere, these factors also may have increased the incidence of false

reporting. The use of independent witnesses for verification of each

reported exercise session was an attempt to minimize the possibility

of fraudulent reporting. This technique has been used successfully in

stress management and smoking cessation programs (146,147) as

well as in the context of exercise programs (165).

When the programs were completed, anonymous questionnaires

(Appendix G) were sent to 94 participants to evaluate their

truthfulness in reporting adherence (165). Of the 79 individuals who

returned the questionnaires, 73% reported being truthful 100% of the

time, 23% acknowledged they were truthful 90% of the time, 3%

reported that they were truthful 80% of the time and 1% stated they

were truthful 70% of the time. These data suggest a reasonably high

degree of accuracy in the self-monitoring of adherence.

Attendance. Some researchers have suggested the use of other

backup measures as independent corroborators of exercise

adherence. For programs revolving around weekly exercise sessions,

attendance has been used as a measure of adherence, although the

validity of this procedure has been disputed by a number of

investigators (48,63,93,125). Attendance itself may not provide
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accurate information concerning duration or intensity of exercise,

and decreased attendance at a formal program may not reflect

exercise engaged in by an individual independently or at other

programs.

In this study, since weekly meetings did not include actual

activity, attendance may have been of less importance. Attendance

at weekly meetings averaged about 70% for both the experimental

group and the control group. There was no correlation between

contract adherence and attendance at weekly meetings in either the

experimental group or the control group. This appears to suggest

that the weekly meetings were of limited importance in promoting

adherence. However, it also may be that the social support provided

by the worksite setting and the weekly verification sheets was

sufficient to cancel the potentially negative impact of the relatively

small number of missed sessions.

Physiological Changes. Assessments of exercise-induced, fitness-

related physiological changes (heart rate, blood pressure, exercise

tolerance, V02 max,etc.) also have been suggested as important back-

‘up indicators of exercise adherence (42,48). Substantiation of

exercise behavior change via outcome measurement may take on

added importance when direct observation of activity is not possible.

However, a number of researchers have called attention to the

limitations associated with using physiological outcomes as

parameters for measuring behavior change (63,93). Individuals

complying with inactive (placebo) and active interventions often

have shown similar outcome improvements, which suggests that

factors unrelated to the treatment may be effective. With respect to
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exercise programs, genetic differences and changes in body weight

are known to be confounding factors affecting the relationship

between adherence and measurement of fitness related-variables

(48,81). Furthermore, changes in physiological parameters often

provide little information related to the intensity of exercise (125).

This is of special relevance to unsupervised programs during which

the monitoring of intensity is particularly difficult.

In general, the changes in the physiological parameters measured

in this study suggest that a cardiovascular training effect occurred in

the experimental group. The decreases in resting heart rate, body

weight, and percentage of body fat are expected outcomes with

increased endurance ex exercise training. The significant increase in

exercise tolerance, reduction in the submaximal heart rate response

to exercise, and decrease in recovery heart rates 2 and 4 minutes

post exercise seen in this group are further indications of improved

cardiovascular function.

Improvements in responses to submaximal exercise in the control

group were likely due to those individuals in this group who actually

did increase their physical activity during the program. In fact, five

previously sedentary individuals in the control group increased their

activity levels to an average of 2 times a week. This improvement

was not fully reflected in the adherence values due to the rigorous

use of four exercise sessions per week as the criterion for adherence.

It is not unreasonable to expect some small improvement in the

response to sub-maximal exercise even with only moderate increases

in activity exhibited by these individuals. There was, for example, a

significant decrease in sub-maximal heart rate response in the
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control group at three stages of the treadmill test. Figure 2 shows,

however, that the positive effects of training in this group seemed to

diminish as the intensity of exercise increased. The lesser

improvement in the control group may have been due to the poorer

adherence as compared to the experimental group and/or to a

generally lower intensity of exercise achieved. Furthermore, it is

important to remember that the majority of individuals in the

control group did not significantly increase their activity levels, and

that 25% actually dropped out of the. program.

The differences between the experimental and the control groups

with respect to changes in V02 max are less clear. Typical increases

in V02 max with regular, vigorous endurance training in healthy

individuals range from 10-20% (132). However, most endurance

training studies are closely monitored and the training stimulus is

usually increased as the subjects adapt to the demands of the

training program. Such was not the case in the present six-month

study in which the participants were asked to follow an exercise

prescription in a situation that provided no direct supervision of

their exercise sessions. Increases were smaller than this in both the

experimental group (2.6%) and the control group (8%) and reached

statistical significance only in the experimental group. The apparent

increase in the control group was due to a combination of factors.

Two highly motivated female subjects in that group increased their

V02 max by 18% and 25%, and there were only five individuals in

that group who had acceptable maximal exercise tests both before

and after the six month-program. Furthermore, 25% of the
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individuals in the control group dropped out of the program, and the

majority of individuals did not improve their V02 max.

The lack of a more physiologically significant improvement in V02

max in the experimental group is interesting. The increased physical

activity levels may not have reached the intensity necessary to

induce the cardiovascular adaptations that could have produced

significant changes in V02 max during the six-month period. The

increase in treadmill time does indicate, however, that the exercise

training increased endurance capacity. Endurance generally is

considered to be a function of the respiratory capacity of skeletal

muscle, with improvements being related to increases in muscle

capillarization, size and number of mitochondria, and activity of

oxidative enzymes (18). The result is an enhanced utilization of fat

and a decreased use of muscle glycogen for energy during

submaximal exercise. Increases in the respiratory capacity of muscle

leading to increased endurance performance have been

demonstrated to occur without corresponding improvements in V02

max (116,132). Furthermore, in terms of everyday quality of life for

those not engaging in competitive activities, improvements in

endurance and work capacity may be just as important as increases

in aerobic capacity. Most daily activities do not require an intensity

which approaches V02 max, and thus improvements in submaximal

exercise response may be of more practical importance.

Confounding Factors. Because it was not possible to randomly

assign individuals within worksites to treatments groups, there were

some initial differences between the control and experimental groups

which could have confounded the reported findings. While age of the
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subjects was not significantly different between the two groups, the

majority of the experimental group was composed of men whereas

there were mostly women in the control group. The adherence rate

for the women in the experimental group was 99%, and the

adherence rate for the women in the control group was 16%.

Comparison of these values with the overall rates of 97% for the

experimental group and 19% for the control group suggests similar

adherence responses for the men and women. Changes in the heart

rate response to submaximal work, recovery heart rate, and

treadmill test time for women in the experimental group also were

not different from changes in the overall group. Again the

suggestion is that the observed differences between groups were not

the result of their initial gender compositions.

Behavioral Package. Factors affecting exercise adherence have

been studied extensively and reviewed (38,95,110,l60). Profiles

developed to identify potential dropouts and poor adherents

generally have proven to be unsuccessful as a means of targeting

high-risk individuals. It has been suggested that behavioral

management strategies may provide a valuable method of enhancing

adherence (95,110,112). Many of the techniques used in the present

study are similar to those which have been demonstrated previously

to change a variety of health-related behaviors (13,24,38,77,146,

147).

A unique, aspect of this study was the combination of a variety of

techniques into a behavioral package for the purpose of enhancing

exercise adherence. There have been few attempts to develop a

complete package for the behavioral treatment of exercise
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adherence. Martin and Dubbert have done the most work in this

area. In a series of studies (94) over a number of years, they

examined different combinations of strategies for enhancing

adherence to a series of three-month exercise programs. In this

series of studies, the techniques included feedback and praise during

exercise, goal setting, lottery reinforcement, cognitive strategies

during exercise, and relapse prevention training. The authors

concluded that the combination of personalized feedback and praise

during exercise, flexible exercise goals set by the individual, and

training in cognitive dissociation could result in maximal adherence

rates of 80%-85% for three-month programs. These studies of Martin

and Dubbert differ from the present investigation in that programs

were three months as opposed to six months long and the majority of

training periods were supervised directly by program staff.

Furthermore, all classes were held at a central location, not at the

participant's place of employment as in the present study, which

minimized the potential impact of prolonged peer support. The

present study adds to the work of Martin and Dubbert by

incorporating a number of additional strategies which have been

shown to be powerful behavior change tools. The behavioral

template of Stoffelmayr and Stachnik (146), originally developed for

smoking cessation and then modified by Mavis (96) for weight

management, was used in an effort to develop a complete package

for increasing adherence to exercise programs. Important

components of this template include behavioral contracts, monetary

incentives, verified self monitoring, social support, and team

competition. In addition, the power of the intervention was
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enhanced by holding the program at the workplace. Most adults

spend a large portion of their time at the workplace, and the

communication and social support networks which already exist in

work settings provide for an almost ideal setting for health

promotion programming (16,131).

Despite the apparent advantages of worksite exercise programs,

the results from the control group demonstrate the importance of the

behavioral intervention. The adherence rate of only 19% in the

control group was somewhat lower than that reported in other

studies and probably was due to the strict definition of adherence as

being no less than four exercise sessions per week. No other

worksite exercise adherence study has incorporated as rigorous a

definition by which to judge adherence.

It also should be noted that three (2.5%) of the experimental

subjects and five (25%) of the control subjects dropped out of the

program. The dropout rate for the experimental group is very low

for a six-month exercise program, while the dropout rate for the

control group is comparable to that seen in the first three to six

months of many exercise programs. Individuals who dropped out

apparently were not completing their weekly exercise sessions as

they failed to return the required exercise logs; nevertheless, their

data were not included in the adherence results. Dropouts often are

classified as nonadherents even though there is evidence which

suggests that some individuals may continue exercising on their own

(38,93,114). It is common practice not to include dropout data in the

statistical analyses of adherence, although this clearly could produce

a bias in the final results. In this study the inclusion of the dropouts
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would have had little effect on the adherence rate of the

experimental group, but it would have substantially decreased the

adherence rate of the control group to further strengthen the

findings.

The omission of the behavioral package from the control program

appears to have been primarily responsible for the large decrease in

the adherence rate compared to that of the experimental group. All

other aspects of the control program were similar to the

experimental program and were designed to maximize effectiveness

by using the same advantages of the worksite, professional exercise

prescription, well-trained enthusiastic program leaders, and

participant input in the educational component and scheduling of

group meetings. It is interesting to note that the control site was

characterized by an exceptionally high degree of management

support for the fitness program. Individual program fees were paid,

and release time was granted for all who wished to participate. A

free, four-times-a-week aerobics dance class, not directly affiliated

with the exercise program, also was paid for and instituted on site by

the management. The participants in the study were permitted to

use attendance at these classes to fulfill their four-times-a-week

exercise obligations. These types of supports and opportunities were

not equalled at the experimental sites and might have been expected

to produce an increased adherence rate in the control group. The

behavioral interventions combined with the on-site implementation

are, therefore, likely to have accounted for the exceptional results in

the experimental group.
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The relatively small time commitment for participants (15 hours

at the worksite over the course of six months) and the minimal

resource investment needed also are attractive features of the

program. First, the limited amount of time taken from work should

make this program appealing to both management and union

decision makers. Second, because participants exercise on their own

time and at locations of their own choosing, expensive onsite fitness

facilities and intensive use of professional staff time are not

necessary. These features can help to reduce the cost of the

program, create participant ownership and control, and hopefully

increase the likelihood of maintenance when the program ends. This

format is particularly applicable to the worksite where individuals

spend much of their time, where peer interaction is an important

part of the environment, and where time and money are important

factors.



CHAPTER V

SUMMARY, CONCLUSIONS AND SUGGESTIONS FOR FUTURE STUDY

Though the physiological and psychological benefits of physical

activity are well known, the overwhelming majority of Americans

continue to lead relatively sedentary lives. Poor adherence and high

dropout rates typically characterize exercise programs in all types of

environments. Efforts to develop methods for predicting who will

and will not adhere to exercise regimens generally have been

unsuccessful. Researchers have begun to experiment with the use of

established behavior change techniques for improving adherence to

exercise.

In the present study a behavioral package of techniques

(contracting, monetary incentives, team competition and social

support) which have been used successfully in other behavior change

endeavors was employed in an effort to improve adherence to a six-

month, worksite exercise program. One hundred and thirty seven

employees of Michigan State University participated in exercise

Pregrams as part of a campus health promotion project. Seventy

Percent of the subjects (60% male, 40% female) were sedentary at

the beginning of the program. The hypotheses were: (a) that the

behavioral intervention would result in an increase in adherence

Over that typically seen in exercise programs and (b) that the

increased adherence would result in an increase in cardiovascular

fitness. The six-month exercise program, including the behavioral

74
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treatment, was offered at a number of experimental worksites. The

same exercise program was offered at another control site without

the inclusion of the behavioral treatment package.

Adherence, defined as verified fulfillment of a contractual

agreement to exercise aerobically four times a week for at least 30

minutes, was unusually high (greater than 90%) at all the

experimental sites. Only three individuals (2.5%) dropped out of the

experimental group. Five subjects (25%) dropped out of the control

group. Adherence as determined by exercise log was significantly

lower (less than 20%) at the control site. Resting heart rate, heart

rate response to submaximal work, and ratings of perceived exertion

were reduced significantly after six months in the experimental

group. In addition, endurance capacity increased by 15% and

recovery heart rates were significantly lower after the exercise

program.

Several individuals in the control group did increase their activity

levels during the program, and since it was a small number of

subjects, there were significant changes in the control group in

relation to heart rate response to submaximal work and ratings of

perceived exertion. The majority of the individuals in the control

group, however, either dropped out or did not increase their activity

levels and, therefore, could not be expected to obtain the

physiological benefits which accompanied the high adherence in the

experimental group.

Conclusions

With regard to the original hypotheses, the conclusions which may be

drawn from this study include the following:
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l. The behavioral package used with the experimental group

resulted in a significantly higher adherence to exercise.

2. The behavioral treatment appears to have been responsible for

the significantly lower drop-out rate than that generally reported

for exercise programs of this length.

3. The participants at the experimental sites experienced measurable

improvements in cardiovascular function which indicated a

significant training effect as a result of the six-month program.

The relatively small time and resource commitment necessitated

by the present program make the results even more impressive,

particularly with respect to possible implementation in worksite

environments. Expensive on-site facilities and direct supervision of

exercise were not necessary in order to achieve high adherence, low

dropout, and improvements in physiological responses to exercise.

Recommendations

The results of this study point to a number of areas which

demand further investigation. Which components of the behavioral

package, separately or in combination, were responsible for the

remarkable adherence rates that were observed in the experimental

group is not clear. From experience and from anecdotal information,

it seems likely that an interaction of all of the various components of

the template contributed to the positive results. When questioned

about which part of the program provided the greatest impetus for
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adherence over the six-month period, the participants' responses

covered the whole range of behavioral interventions (monetary

incentives, verified monitoring, team competition, etc.). Because the

impact of the different components may vary depending on the

characteristics of the population involved in the program,

dismantling research in a variety of settings is needed to separate

the relative contributions of the various components of the package.

Another area which needs to be addressed, and which is crucial to

the effectiveness of any behavior change program, is long-term

maintenance. Follow-up studies need to be done to ascertain the

success of these programs over several years. Some type of

continuing worksite support probably will be necessary to ensure a

climate which will promote the maintenance of behavior changes

achieved during the initial six-month period.

Although the adherence of subjects at the experimental sites was

high, the recruitment rate at most sites was about 15%. Most

participants were sedentary and, therefore, able to benefit from

increases in physical activity; however, recruitment rates must be

increased if the potential benefits of successful programs are to be

obtained by large numbers of people.

Lastly, the question of whether or not the high rate of adherence

will generalize to other environments and participant populations

needs to be addressed. Adherence rates reported in the literature

have been remarkably similar in a wide variety of settings with

divergent populations. The "something for everyone" nature of the

present behavioral treatment package may hold the promise of

improving adherence in a variety of situations. Optimal adherence to
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endurance exercise training via the methods used in the present

study may eventually contribute to improvements in the

psychological and physiological quality of life.



APPENDICES



APPENDIX A

WRITTEN INFORMED CONSENT
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FROM Henuiw u_M

WORKSITE WELLNESS

Michigan State University

841811 West Fee Hall

353-3734

ESCROW AGREEMENT

1. . have elected to participate

in the WORKSITE WELLNESS PROGRAM. I hereby acknowledge that I have had the rulea

explained to me. underatand them. and agree to abide by them for the period of thia program.

to

l aleo acknowledge that the decialon a to whether or not i violated a rule during the courae

oi the program will be made by the WORKSITE WELLNESS etafl. specifically

in hie/her eole and unfettered diecretlon. and I agree to
 

abide by her/hie decieion in all caaee.

 

  

   

Ae witneee my hand and aeal. affixed thla day of . 1990.

Signature (Seal) Witneae Signature

Name (Pleaae Emmi w‘nm‘'5ea Name We... Print)

A HEALTHY U is A HEALTHY YOU-

KESCROWOQ

TO YOU
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FROM HGHLTI'W U—M

INFORMED CONSENT

A . I have freely consented to participate in this program sponsored by WORKSITE

WELLNESS. I understand that this program Is sponsored by Michigan State

University.

2. I understand that specific health promotion programs will be offered when there is

sufficient interest to warrant a program. and subject to the availability of WORKSITE

WELLNESS staff and resources.

3. I understand that I am asked to deposit $40 with the program leader. and that I will

have a chance to receive money for my participation. All monies will be awarded at

the conclusion of the programs. except as indicated by the program leaders. I must

be present at the time of the awards to receive any money due me. or make prior

arrangements with the program leader for the awarding of any money due me.

4. I understand that I am free to discontinue my participation in the program at any

time. However. if I decide not to continue I understand that the 340 deposit will be

forfeit.

5. I understand that the results of the program will be strictly confidential. Only group

results will be reported. No Individuals will be identified.

8. I understand that my participation In the program does not guarantee any beneficial

results to me.

7. I am not aware of any medical conditions which limit my participation in the program

or Increase my risk. Should this change during the course of the program. I will

immediately notify my program leader.

8 My progress In the program will be ludged by the program leader according to the

criteria specified in my personal program contract. The program leader Is the final

arbiter of my success or failure in reaching my program goals. I agree to abide by

his or her judgement.

9. I understand that upon request I can receive additional explanation of the program

or group results after my participation is completed.

to. I understand that If I am injured as a result of my participation in this program.

Michigan State University will provide emergency medical care if necessary; but these

and any other medical expenses must be paid from my own health insurance

program.

Signed:
 

Ode:
 

WORKSITE WELLNESS

Michigan State University

B416a West Fee Hall

353-3734

Raucous.“

—TO 900



APPENDIX B

ACTIVITY INTERVIEW QUESTIONAIRE
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WORKSITE WELLNESS ACTIVITY EVALUATION - Dds-—_

Name Alp:—

Sex:_ Site: Time Prune: 

WAreyou currently thing my regultr physical activity or wouldyuu classify

ywreeif as witty? (if not scuttle-y. cultlriue to erection)

I. What type or activities?

2 How many times a week on the average for each activity?

3. For how many weeks, months, or years have you been doing thIs?

4 What Is the oration oi the exercise on the average? (time and or distance)

5. Describe the intenstty - (use perceived exertion scale - compare to treadmill)

6. What type or physical activity does your jolt demand?

a OBSO'IDO ' C. ' 0f WEEKS/WINNER. "

b. timeslweek - d perceived exertion -

7. What did you think alout the results of your EXT7
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APPENDIX C

MODIFIED NAUGHTON-BALKE TREADMILL PROTOCOL

 

Stage Speed Grade

(mph)

1 3 5.0

2 3 7.5

3 3 10.0

4 3 12.5

5 3.4 14.0

6 3.75 14.0

7 3.75 16.0

8 3.75 18.0

9 3.75 20.0



APPENDIX D

BODY FAT ASSESSMENT FORM
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HICEIGAN STATE UNIVERSITY

CENTER FOR THE STUDY OF HUMAN PERFORMANCE

3941mm

Name I Date

Weight kg Height__________ 8H1 HT(mE) Tech
 

Study

W mmmm

Triceps

Biceps

Subscapular

Supraillac

Sun (4)

Umbilical

Front Thigh

Chest

Table 6. Percentages of fat corresponding to the total value of skinfolds

at four sites (biceps. triceps, subscapular and supralliac).

(Durnin and Rahanan, 1;. 1. 3353. 21:681. 1967.)

 

 

Total Skinfold Fat (3 bogggyelghtl,

e—eflflk, eAeJflnL____JBaMHL_____1211______§1211_.

15 5.5 ---- 9.0 12.5

20 9.0 15.5 12.5 16.0

25 11.5 18.5 15.5 19.0

30 13.5 21.0 17.5 21.5

35 15.5 23.0 19.5 23 5

40 17.0 24.5 21.5 25.0

45 18.5 26.0 23.0 27.0

50 20.0 27.5 24.0 28.5

55 21.0 29.0 25.5 29.5

60 22.0 30.0 26 5 30.5

65 23.0 31.0 27.5 32.0

70 24.0 32.5 28.5 33.0

75 25.0 33.5 29 5 34.0

80 26.0 34.0 ---- ----

85 26.5 35.0 ---- ----

90 27.5 36.0 ---- ----

95 28.0 36.5 ---- ----
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FIIOM HGHLTI'I'I U_M

WORKSITE WELLNESS

Michigan State University

B416a West Fee Hall

(517) 353-3734

 

PROGRAM CONTRACT

NAME: DATE:
 

PROGRAM GOAL: Define your goal as specifically as possible.

ACTIVITIES:
 

 

 

FREQUENCY:
 

 

DURATION:
 

 

TARGET HEART RATE:
 

COMMENTS:
 

 

 

 

METHOD OF VERIFICATION TO BE USED:
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CONTRACT CONTINGENCIES

I. , UNDERSTAND AND

AGREE TO THE FOLLOWING CONTINGENCIES.

1. EACH WEEK THAT I SUCCEED IN FULFILLING MY CONTRACT BY COMPLETING -

4 BOUTS OF AEROBIC EXERCISE AND TURNING IN MY SIGNED VERIFICATION

FORM TO THE PROGRAM FACILITATOR. I WILL. . . .

a. receive a token with my name on it which I can deposit In the "fish-

bowl" as a chance at drawings for financial rewards which will be held

at the end of the program.

b. enable my team to win monies from other teams in which Individuals

have not successfully fulfilled their contracts for that week.

c. Increase my team's chances of winning a financial reward for the team

with the most money at the end of the program.

2. EACH WEEK THAT I AM NOT SUCCESSFUL AT FULFILIJNG MY CONTRACT

OBLIGATIONS AS DESCRIBED ABOVE, I WILL . . .

a. forfeit 1/2 of my deposited money to other teams In which all individuals

have been successful during that week (or to the ”pot“ If no team has

been 100% successful).

b. prevent my team from winning any money from other teams in which

members have not been successful for that week.

Signed Date
 

Witnessed
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9
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W

munxsmz mttmrss. [amuse nun nmrss PROORRM

ERERCISE MYTIIS

. REROOIC ERERCISE - SETTING STRRT'EO

STRETCIIINO RNO FLERIRILITY

CHOLESTEROL - IIIIIRT IT IS RNO IIOIU IT CRN OE CONTROLLEO

EIIERCISE RNO BLOOD PRESSURE

RISK FRCTORS FOR CRROIOURSCULRR OISERSE

ROUTE RNO CHRONIC EFFECTS OF ERERCISE

SPECIFICITY OF ERERCISE

9. ERERCISE RNO ROINO

IO.

II.

12.

I3.

I4.

IS.

IO.

IT.

IO.

IO.

20.

OSTEOPOROSIS - MRINTENRNCE OF BONE INTEGRITY

ERERCISE RNO IIIEISIIT CONTROL

 

 

 

EIIEROISE RNO TIIE ENOIRONMEN‘I’

PROPER STRPNO‘III TRRININO TEOIINIOIIES

PROPER FOO‘IIIIERII FOR REROOIC EIIERCISE

III! IIIIIEE ENERE? SVSTEMS

Please

Suggest

Other Ionics

Of Interest

In You
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PLEASE DO NOT PUT YOUR NAME ON THIS FORu.

We are sending this survey to past participants of Healthy U Worksite Wellness Programs. We hope you

will take five minutes to complete this survey. All of the information gathered is completely anonymous.

 

Pleeeecheckthepromhwhichyoumed:

As part of the health promotion program In which you took part. you were asked to provide verification of

your participation. Our typical progrun lasts for 24 - 28 weeks. We are interested in how honest you

were with these weekly verification forms.

We knowit is somedmesverydifficultto completeaflofthetermsoftheweeldycontractsforthehealth

promotion programs. For any number of reasons. despite best Intentions. circumstances do not always

permit complete adherence to program requirements. yet It Is often difficult to acknowledge that the terms

ofthecontractwerenotmet. Itlslmportantforustoknowhowofien thisoccurssothatwecanimprove

ourprogramandmoreeffectlvelymeettheneedsofthepartlcipants.

 

Onmesdebdw.phaseddemeWMhmhMymmhmmeweddy

scrimmloryowm

rmmmmmmmmmammmioo:

fimMWMMmMMWNNufl:

ummmmmmudmmmnu

muummmmwumummmm

O-W-fl-N-Q-U-O-N-N-floim

  
 

Iftheaccuracyofyourweeklyverificatfonfomrswaeleeethan100%.whlchreesonbelowbeetaccounts

for the lnaccuracies (please choose only one):

[ ] I didn't want to disappoint my team members

[1 ldldn'twanttodlsappointmyspouseorsignificentothers

[] ldldn’twanttoloeeanyofmymoney

[ ] I didn't want to disappoint the program leader

1] Other (plou- specify)
 

Thankyou!
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