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Chapter 55
Motivational Foundations of Exercise and Physical Activity Participation

Rafer Lutz, PhD, Mike Greenwood,PhD,  and Rodney Bowden, PhD
The study of human motivation has spanned the greater part of the recent century. Standing on the shoulders of Skinner, Murray, Maslow, and Bandura (among others), psychologists have been able to determine and understand many of the diverse forces that shape who we are and what guides our actions.  Yet, widespread attempts to examine motivation in exercise and physical activity contexts have become widespread only in recent decades.  Progress has been made in our understanding of human action and inaction in exercise and physical activity contexts, yet there is still much to be learned.

Research in exercise psychology often borrows its theoretical approaches from the parent discipline of psychology and the related area of health psychology.  In many instances, these theories have proven to be useful frameworks serving to guide our inquiry and explain exercise and physical activity behaviors.  Because of the fertile interchange of ideas across these areas, our understanding of motivation for exercise and physical activity pursuits has increased rapidly in a short period of time.  Despite these advances, one or all of the following statements must still describe the state of the field: a) The current understanding of human physical activity motivation is inadequate, b) our understanding of how to apply this knowledge is not sufficient, c) scientists have not been very successful in exchanging their knowledge with physical educators, fitness or health professionals, or the general public, or d) there are forces at work in this nation that are stronger than the countermeasures taken thus far to promote physical activity. These statements may paint a somewhat dismal picture, yet obesity and inactivity rates have shown no signs of decline over recent decades; on the contrary, these conditions have increased quite rapidly (U.S. Department of Health & Human Services, 1996). Therefore, scientists’ efforts have not yet stemmed the tide that prompted the explosion of exercise and physical activity motivation research in the first place – the physical inactivity crisis in the United States.

Considering the current state of knowledge of human motivation in physical activity settings, this chapter and the following chapters each tackle the inactivity problem and study of motivation from a different perspective.  It is the goal of the current chapter to describe fundamental concepts important to the study of motivation, and motivation for physical activity specifically.  To achieve these ends, there are four sections in this chapter.  Section I defines motivation and gives a brief history of motivational inquiry in the greater psychological literature. Because motivation must be quantified for objective study, Section II outlines the state of knowledge of exercise and physical activity measurement.  The third section introduces some of the common barriers to exercise and physical activity participation and issues important to their measurement.  Last, Section IV gives a brief overview of the types of interventions that have been studied for their effects to increase physical activity.

I. MOTIVATION: ITS DEFINITION AND A BRIEF HISTORY

What is Motivation

Essentially, motivation can be defined as a general desire or willingness of an individual to do something or some action.  The sources of this desire or willingness are said to be conscious or unconscious stimuli that may result from a range of psychological or social factors (Oxford English Dictionary, 2000).  To give evidence of the complex nature of motivation, human action is spurred by physiological drives or genetic instincts, habit, psychological needs, emotional information, social pressures, pain or pain avoidance, fear or anxiety, desire for possessions or other rewards, goal pursuit, and a variety of other factors.  The unique interaction of these forces at a given point in time causes us to choose certain activities over others, engage in some activities with greater zeal, cease engagement in an activity at times or altogether, or persist in some behaviors even in difficult times.  Because the study of motivation is essentially the study of human behavior, it has received significant attention from psychological researchers and theorists over the past century.  The remainder of this section gives a brief history of the major research findings and schools of thought concerning human motivation.  Equipped with this knowledge, an exercise and physical activity professional will be better suited to make effective prescriptions and be able to design more appropriate and efficacious programs.
A Brief History of Psychological Inquiry into Human Motivation
The Law of Effect
Considering why we do the things we do, perhaps the simplest reason is to avoid pain and find pleasure.  E. L. Thorndike’s studies of animal behavior led him to state that, in a given situation and with other things being equal, “connections” to responses leading to satisfaction will be strengthened and “connections” to responses leading to discomfort will be weakened (Thorndike, 1911).  In essence, Thorndike was stating that rewards or pleasurable feelings, or lack of reward, pain, or discomfort were driving forces of future behavior – that animals learn to behave in a manner that will lead them to pleasure and shield them from pain. Because of the similarity of animal and human learning curves, Thorndike believed that the same phenomenon was a primary source of human motivation (Bower & Hilgard, 1981).  Though there is some debate as to what constitutes “satisfying” outcomes or “discomfort,” there is little question that our behavior is influenced by the different outcomes connected with it.  This may be best explained in the process known as operant conditioning.

The Behavioral Approach

Operant conditioning focuses on the manner in which our behavior and action are influenced by the outcomes that follow them (Martin & Pear, 1998).  Our understanding of conditioning processes arise from a research tradition known as behaviorism (Watson, 1913), which sought to eliminate subjective states and experiences from the study of psychology by focusing solely on observable behaviors.  Using this approach, a former college English professor named B.F. Skinner conducted a great many experiments using different forms of reward or punishment to see how these factors influence behavior (Skinner, 1953).  The sum of these experiments and other research conducted using the behavioral approach is that some outcomes/stimuli strengthen the behavior that preceded them, while others weaken the likelihood of the behavior that preceded them.  Outcomes or consequences that increase the likelihood of behavior are known as reinforcers, and those that decrease the likelihood of behavior and are known as punishment.

Interestingly, reinforcement could consist of the taking away of something aversive (e.g., spouse stops nagging when you exercise – this strengthens your likelihood of exercise). This is known as negative reinforcement, while positive reinforcement is the presentation of a positive stimulus. Aversive or punishing control techniques, which reduce the likelihood of the preceding behavior, can consist of the presentation of an aversive stimulus (punishment) or the removal of a positive stimulus (extinction) (Smith, 2003).  Figure 1 shows examples of the four types of response consequences that serve to increase or decrease the likelihood of the behavior they follow (Smith, 2003).

	Present…
	Take Away…

	…a positive stimulus =

POSITIVE REINFORCEMENT

(positive control)

Rewarding yourself with a trip to your favorite vacation area after running your first half-marathon. This will encourage running in the future.
	…a positive stimulus =

EXTINCTION

(negative control)

Taking away your son’s Playstation because he is skipping gym class. This will decrease the likelihood that he will skip gym class in the future.

	…an aversive stimulus =

PUNISHMENT

(negative control)

Making your workout partner buy you a dinner because they skipped 2 workouts in a week. This will decrease your friend’s likelihood of skipping workouts in the future.
	…an aversive stimulus =

NEGATIVE REINFORCEMENT

(positive control)
Stop nagging your spouse when he/she gets to the gym after work. This will increase the likelihood that your spouse will go to the gym in the future.


Figure 1.  The response consequences that result from the presentation or removal of positive or aversive stimuli and examples in exercise settings. Note that both positive and negative reinforcement increase the likelihood of behavior occurring in the future.

Among the most common uses of operant conditioning to control behavior, it is possible to reinforce an activity or behavior with a more desirable activity or behavior.  This is known as the Premack Principle (Premack, 1965).  Telling your kids to eat their vegetables before they can have dessert, or rewarding yourself by renting your favorite movie after you have finished your evening jog are examples of the Premack Principle. This principle can even be applied by scheduling less desirable exercise activities before your favorite ones.

When using reinforcement or punishment in attempt to change behavior, several considerations should be kept in mind.  First, punishment, though an effective and rapid means of changing behavior, can have several side effects including fear and anxiety, and reduced enjoyment (Smith, 2003).  Therefore, punishment should be mixed with positive reinforcement techniques.  Positive reinforcement, on the other hand, may actually reduce intrinsic or inherent interest in an activity if the activity itself is initially thought of as desirable (Deci & Ryan, 1985).  In other words, you do not want to reward individuals who already exercise because they find it enjoyable in and of itself.
Reinforcement is more effective if it is not given every time the behavior is exhibited (Skinner, 1961).  People persist for very long periods of time at activities where they are occasionally rewarded, or when the have a chance for a sizeable or very desirable reward. Evidence of the power of only seldom, but sizeable reward, can be found in any casino in Las Vegas or by considering the number of people who regularly buy lottery tickets.  If members of a fitness club were rewarded occasionally for their attendance, and if that reward were of considerable magnitude (e.g., $1,000) on even rare occasions, it might be difficult to find a space on the treadmill!

When using reinforcement to change behavior, it is not necessary for an individual to perfectly exhibit the behavior you are looking to achieve.  By using a process known as shaping, behaviors that approach the target behavior may be rewarded to ultimately achieve the desired result.  For example, the aspiring exerciser would start with what they are currently capable of doing, and gradually require more engagement or more intensity during their workouts.  Reinforcements can be presented even for very small changes in behavior, and it is the sum of many small changes that ultimately lead to significant lifestyle behavioral change.

Physiological Drives

Hull (1943, 1952) was among the first psychologists in the modern research tradition to emphasize the importance of drive reduction for motivated or learned behavior.  Thus, Hull returned the study of motivation to include unobservable states such as internal drive.  He believed that behavior is a result of human reaction to the environment in an attempt to survive or maintain homeostasis.  Hull defined drive as a stimulus, arising from bodily needs for survival, which stimulate behavior (Schultz & Schultz, 1987). People, when deprived of food or water, for example, will be driven to satisfy these needs by engaging in particular sets of behaviors that have allowed drive reduction in the past. In all but perhaps the last several centuries, mankind has achieved drive reduction primarily through physical activity (foraging, farming, etc.).  Only recently in history have the majority of people in developed nations been able to meet their needs for survival while remaining relatively sedentary.  Inactivity, though it may threaten survival in the long run, does not appear to produce a strong physiological drive. 

This is not to say that physiological influences do not impact motivation for exercise or physical activity levels. Maia, Thomis, and Beunen (2002) found that there was a sizeable genetic influence on sport participation and leisure-time physical activity, and that this influence was greater for males than for females.  Yet, it is not presently clear how this genetic influence shapes our daily physical activity (Beunen & Thomis, 1999). It may have some relation, however, to the body’s secretion of the hormone leptin (Rowland, 1998).  Leptin has been shown to influence physical activity in mice (Pelleymounter et al., 1995), and has shown a relationship to activity levels in young children (Salbe, Nicolson, & Ravussin, 1997).  Roland (1998) notes that it is unclear how physiological systems may influence physical activity, as the influence of leptin requires additional study.  He does note, however, that there are several indications that there is some type of physiological control of physical activity upon considering the following: a) Some research shows temporal patterning or oscillation between periods of activity and rest, perhaps indicating the presence of a biological control mechanism; b) Spontaneous, “playful” activity is common to most children indicating some type of underlying drive or instinct to engage in such behavior; c) Certain types of brain damage, pharmacological interventions, or chemical deficiencies show an influence on physical activity levels; d) The apparent biological basis of attention deficit hyperactivity disorder suggests that hyperactivity in some individuals is due to underlying biological influences; and e) The aforementioned presence of a genetic influence on physical activity.

Psychological Needs
In addition to physiological mechanisms or physiological drive reduction, human behavior is also regulated in part by psychological needs.  While these needs may be derived from physiological requirements, they may not appear to satisfy any apparent biological need.  All needs, whether primary (physiological) or secondary (emotional or mental) in nature, are theorized to be inherent characteristics within individuals – they do not need any type of challenge to the body’s ability to survive to exist (Murray, 1938). Perhaps the most widely cited example of a need theory exists in Maslow’s (1970) hierarchy of needs. Maslow believed that some needs exist at a lower level and, all things being equal, people will attempt to satisfy these needs before higher level needs. In fact, attainment of higher level needs may not be possible without attaining lower level needs (see Figure 2).

Considering how physical activity may threaten or fulfill some of these basic needs can help an exercise professional understand participation and adherence more satisfactorily.  For individuals with social physique anxiety, exercising in a public environment may lead to dropout (Treasure, Lox, & Lawton, 1998), perhaps because it threatens esteem needs.  Similarly, elderly individuals report not exercising because they fear injury (Booth, Bauman, & Owen, 2002), thus exercise may threaten their need for safety.  On the other hand, some individuals exercise because it allows them to make social connections and find social support (Kirkby, Kolt, Habel, & Adams, 1999) and this allows fulfillment of the belongingness need.  Though Maslow’s hierarchy is among the most often cited need theories, existing research does not generally support this theory (Soper, Milford, & Rosenthal, 1995), and no known research has examined these needs as they influence exercise participation. Y et, whether needs exist in a hierarchy or not, it remains an appealing means to categorize needs and understand human behavior because of its practical structure.  Exercise professionals may better understand individual activity choices by considering whether exercise activities are satisfying or threatening basic psychological needs such as those proposed by Maslow.

Research concerning psychological needs and their influence on human action has flourished over the past half-century. Murray’s (1938) work in this area postulated the existence of 22 different types of needs; yet, psychologists have considered a great number of additional need constructs to date.  In a recent attempt to provide a degree of parsimony in this area, Sheldon, Elliot, Kim, & Kasser (2001) performed a study to find what may be fundamental human needs by specifically defining a need as “particular qualities of experience that all people require to thrive” (p. 327). In essence, their research sought to determine what made events “satisfying.”  Out of a wide range of potential needs, the needs for self-esteem, autonomy, competence, and social relatedness were the common experience of participants’ most satisfying events, and correlated with positive emotions.  Other needs, such as the needs for pleasure, physical health, self-actualization/meaning, and security were somewhat less important, and popularity and money were least important in relation to satisfying events.  While people do not always act to achieve satisfaction (it’s hard to argue with the power of money as a motivator), fulfillment of the needs for self-esteem, competence, autonomy, and relatedness appears to lead to greater levels of enjoyment. Because enjoyment has been identified as a key component for successful long-term physical activity participation, (Wankel, 1993), it is likely important to consider these four needs when designing exercise and physical activity programs.  Three of these needs are theorized to underlie the concept of intrinsic motivation or self-determined motivation – a type of motivation that often leads to a range of adaptive outcomes.

Social-Cognitive Theory 

As psychology developed through the latter half of the twentieth century, it became evident that rewards, drives, and needs did not account for all of human behavior.  During this time period, the importance of social influences on human behavior was demonstrated in landmark studies such as those performed by Asch (1955) regarding social pressure and Milgram (1963) concerning obedience.  Other psychologists in the middle part of the century began to study human intelligence and how people think – these were the beginnings of the “cognitive” revolution.  Purely cognitive approaches did not have a strong influence on the study of motivation, but psychologists became convinced that environmental influences, individual cognition (our thoughts and feelings) and behavior all interacted to impact one another.  This set of processes and influences has been called the social-cognitive perspective.

According to Social-Cognitive Theory (SCT: Bandura, 1986), human behavior is determined by three factors: personal factors, behavior, and the environment.  These forces dynamically influence each other, though not necessarily in equal amounts.  This process of interaction is known as reciprocal determinism (Bandura, 1986). SCT theorizes that much of human behavior is learned vicariously – through modeling others actions.  Thus, learning by observing the environment can strongly influence our behavior.

SCT also emphasizes the impact of cognitive processes in our interaction with the environment as it pertains to our behavior.  The consequences that occur in relation to our behavior cause us to form expectations for the future.  Human beings, according to SCT, are able to predict, a priori, the consequences of their behavior.  To explain the way that SCT works in practical terms, it is necessary to understand that thoughts, emotions, and biological properties and behavior all have effects upon one another (Bandura, 1986).  For example, a person's expectations, beliefs, and goals may cause us to act in a certain manner, but the behavior we exhibit will affect our resulting thoughts and emotions.  In the SCT perspective, therefore, humans are not driven solely by inner drives or needs, nor do they act merely on the basis of external prods or rewards for action.

Perhaps the best known example of a theory developed in the SCT tradition is self-efficacy theory.  Self-efficacy is defined as an individual’s belief about their ability to successfully accomplish a particular task (Bandura, 1997).  According to the theory, feelings of efficacy are mediators between a variety of informational sources and behavior and thought patterns.  Duda and Treasure (2001) identify six key determinants of self-efficacy: a) past performances, b) vicarious experiences, c) verbal persuasion, d) physiological states, e) emotional states, and f) imaginary experiences.  If individuals have been successful in the past, have seen others accomplish a similar task, or have received feedback from someone else that they can achieve a goal, for example, their efficacy would be elevated.  These efficacy feelings would motivate them to engage in this task, and may even improve their associated mood. Among one of the most successful theories of motivation, self-efficacy theory has been widely used in the exercise domain.

In general, efficacy beliefs for exercise have been shown to relate to adherence in a wide variety of populations (McAuley & Mihalko, 1998).  Further, a sense of efficacy may be very important in the early stages of exercise adoption (McAuley, 1992), and has been shown to relate to positive affect typically associated with bouts of exercise participation (McAuley, Talbot, & Martinez, 1999).

Other theories or concepts that employ similar constructs to those espoused by the social-cognitive perspective that relate to physical activity participation are: a) the achievement goal theory (Dweck, 1986; Nicholls, 1984) and other goal-related approaches (Emmons, 1999), b) the effects of observational learning (Bandura, Ross, & Ross, 1961) or locus of control and learned helplessness (Rotter 1990, 1992; Seligman, 1991), and c)  the use of self-monitoring and contracting approaches to behavioral change (Neale, Singleton, Dupuis, & Hess, 1990) and cognitive-behavioral behavior management techniques (Meichenbaum, 1977).

Goal Setting / Self-Regulation

Arising from the development of social-cognitive theory, the idea that individuals are capable of thought, emotion, and action that are self-regulated is now well accepted in the psychological sciences (Crews, Lochbaum, & Karoly, 2001).  In essence, the self-regulatory perspective emphasizes the individual self as a motivational force, that the “individual is responsible for supplying the bulk (though certainly not all) of the incentives and instigators to action” (Crews, Lochbaum, & Karoly, 2001, p. 566).  Of several models of self-regulation, goal setting (Locke & Latham, 1990) and goal-related approaches (Emmons, 1986; Karoly, 1999; Little, 1989) have become prominent areas of inquiry in the study of human action (Emmons, 1999).
Goals are “representations of desired states, where states are broadly construed as outcomes, events, or processes.  Internally represented desired states range from biological set points for internal processes (e.g., body temperature) to complex cognitive depictions of desired outcomes (e.g., career success)” (Austin & Vancouver, 1996, p. 338).  Surprisingly, there is little research in exercise and physical activity contexts that explores goal setting processes, goal-related cognition, and their effects (Lutz, Okun, & Karoly, 2003).  Perhaps the effectiveness of goal setting in other areas (see Locke & Latham, 1990) has caused researchers to overlook their study in exercise and physical activity settings.

Locke, Shaw, Saari, and Lytham (1981) state that goals operate to enhance task performance in four ways: 1) goals direct attention and action, 2) goals help an individual to mobilize effort, 3) goals increase effort over time or increase persistence, and 4) goals help individuals develop new learning strategies to solve the obstacles they face.  It is likely that goals help exercise and physical activity performance through these four pathways.  Locke and colleagues (1981) found that task performance will increase in proportion with goal difficulty, implying that very difficult goals are best for improving performance.  Caution should be taken when adapting this notion to exercise and physical activity domains, particularly with individuals in the early stages of programs. Kyllo and Landers (1995) found that moderately difficult goals were more effective than difficult goals for improving sport performance.  This finding, combined with the need for exercise participants to feel efficacious, indicate that moderately difficult goals should be set in physical activity settings.

Gould (2001) lists 12 guidelines to be followed when employing goal setting with athletes – some of these guidelines may be useful in physical activity and exercise settings: a) set specific and measureable goals (supported by Locke et al., 1981), b) set both short-term and long-term goals, c) set goals describing what you want, rather than what you don’t want, d) set deadlines for goal achievement, e) develop strategies or plans to achieve goals, e) write goals down, f) evaluate goals on a regular, periodic basis, g) make sure that friends and family support your goals, h) set group goals, and i) set goals that are challenging, but realistic.  These guidelines make practical sense, but little is known about the importance of following these guidelines.  Studies have shown that goal setting is an effective means to increase physical activity participation (Saelens, Gehrman, Sallis, Calfas, Sarkin, & Caparosa, 2000), but studies have not been conducted to examine how to best use goal setting techniques to impact exercise or physical activity participation.  Maes and Gebhardt (2000) have begun the development of a “health behavior goal model” that may be a useful framework to understand physical activity participation; currently, however, to guide their use of goal setting, exercise professionals must use the literatures in industrial psychology and other areas where goal setting has been applied successfully.
Self-Determination Theory 
Of contemporary theories that may be most useful for understanding motivation in exercise and physical activity, self-determination theory has great promise.  According to this theory, some individuals pursue physical activity because it is its own reward, and they are said to be intrinsically motivated.  Others, however, pursue the physical activity goals to obtain some type of tangible or intangible reward such as social approval, health improvement, or improved appearance, and these individuals are said to be extrinsically motivated (Deci & Ryan, 1985).  These two motivational structures have different theorized outcomes that may help to explain why so many fail in their attempts to adopt physically active lifestyles.  The theory of self-determination explains human motivation by examining how behavior or action fulfills a set of basic psychological needs (Deci & Ryan, 2000).

Self-determination theory places the regulatory processes through which an individual pursues personal goals and activities on a continuum ranging from nonself-determined (extrinsic) to fully self-determined (intrinsic).  In order from nonself- to fully self-determined, these regulatory processes are called amotivation or non-regulation, external regulation, introjected regulation, identified regulation, integrated regulation and intrinsic regulation (Deci & Ryan, 2000).  Activities that are pursued with a sense of personal choice or autonomy are regulated by more self-determined processes, while activities or behaviors that are pursued to obtain external rewards or to reduce external pressures are regulated by less self-determined processes (see Figure 3).  When using more self-determined regulatory processes, there are a range of potential and predictable outcomes.

Because intrinsically regulated behaviors more fully satisfy the needs of competence, autonomy, and relatedness, engaging in such activities allows for a range of positive outcomes such as improved creativity, psychological well-being, and behavioral persistence in the absence of rewards (Deci & Ryan, 2000).  It is likely that most individuals do not begin exercise programs for intrinsic reasons, however (McAuley, Wraith, & Duncan, 1991).  Yet. these individuals may ultimately find the benefits of intrinsic motivation because behaviors originally motivated by extrinsic sources can become more autonomous by means of “organismic integration” (Deci & Ryan, 1995, p. 34).  In this integration process, an individual’s reasons for engaging in physical activity becomes congruent with his or her self-concept, making it a more self-determined/intrinsically motivated activity.  For example, while individuals may begin exercise programs because they want to lose weight or through pressure from others, eventually exercise may become something they value, and ultimately, a part of who they are (“I am an exerciser and exercise is a valuable activity.”).

Self-determination theory provides a blueprint to help individuals find greater enjoyment and self-regulation of behavior because the integration process can be fostered when an individual meets his or her needs for competence, autonomy, and relatedness (Ryan, Sheldon, Kasser, & Deci, 1996).  Therefore, according to self-determination theory, exercise professionals need to ensure that their clients feel competent (skilled), autonomous or independent, and socially connected so that they develop internal motivation for exercise.  Practically, this means that exercisers must feel successful in their goal striving, knowledgeable, uncontrolled/unpressured, and find a socially supportive or socially engaging atmosphere in which to exercise.


Examining the results of a recent study shows the typical motivational profile of the aspiring exerciser as less than fully self-determined.  Thomas (1995) assessed how different motivation types influence exercise participation among new registrants to a Fitness Center course at South Mountain Community College in Phoenix, AZ. Participants reported that they were in the class to: a) lose weight/body fat (76.6%), b) improve personal appearance (71.9%), c) gain strength/build muscle (55%), d) reduce stress (43.9%), e) build aerobic fitness (41.5%), f) improve athletic performance (33.3%), g) save time (convenience) (24%), h) follow a doctor’s orders (15.8%), i) be with friends (15.8%), and k) follow a job requirement (4.7%). In Thomas’ study, there are very few ostensibly intrinsic motives, and a great many extrinsic motives for exercise participation.  

Of studies set up to investigate the effect of an individual’s motivational profile on exercise adherence and psychological outcomes, Thompson and Wankel (1980) found that exercisers perceiving more choice in the physical activities that they pursued were more likely to exhibit feelings of self-determination, intrinsic motivation and better program attendance.  Oman and McAuley (1993) found that participants in a community aerobics class with higher intrinsic motivation scores attended more class sessions.  Also, these participants’ confidence in their intentions to continue to exercise after the end of the exercise program was positively related to intrinsic motivation scores measured before program initiation.  Li (1999) found that frequent exercisers reported greater levels of self-determination, primarily consisting of identified regulation, followed by forms of intrinsic motivation, integrated regulation, introjected regulation, external regulation, and amotivation.  Frederick and Ryan (1993) found that individual sport participants (horseback, fishing, cross country skiing, racquetball, etc.) may demonstrate more intrinsic motivation than fitness activity participants (jogging, weight lifting, yoga, exercise bike, etc.) who reported bodily improvement as their primary source of motivation.  While both types of motivation (intrinsic or bodily/extrinsic motivation) related to indices of exercise participation, body-related motives were associated with negative psychological states while intrinsic motives were related to satisfaction and physical competence. Also examining psychological outcomes due to exercise participation, Lutz, Lochbaum, and Turnbull (2003) found that aerobic exercisers’ level of relative autonomy (level of self-determination) was associated with positive mood states post-exercise.  In sum, the literature supports the tenets of self-determination theory.  It appears that there are a range of different motives for exercise participation, but those who are regulated by more self-determined processes show better participation rates and improved psychological benefit.  It should be noted, however, that prospective studies need to be conducted to determine how motivational types can be changed, to determine if organismic integration can be fostered, and to determine whether such changes can positively impact exercise participation rates and/or psychological outcomes such as enjoyment or mood benefits.

II. MEASUREMENT OF EXERCISE AND PHYSICAL ACTIVITY PARTICIPATION

Motivation cannot be directly measured, it must be inferred from behavior.  Typically, psychologists examine the activities in which people choose to engage as indicative of their motivation.  It is a mistake, for example, to say that an individual who watches TV all day is not motivated, he is motivated to engage in TV watching.  Other measures of motivation can be gleaned from the amount of time one spends pursuing a given activity, the amount of intensity or effort one places in a given endeavor, or the persistence an individual shows in difficult times or over time.  In exercise and physical activity settings, the indices of motivation are, therefore, exercise and physical activity choices, duration, intensity, and adherence or compliance over time.  These appear to be very objective outcomes, yet precise measurement of physical activity can be quite difficult. This section describes several common methods used to measure physical activity participation and their strengths and weaknesses.  It should be noted, however, that more comprehensive reviews are available (Montoye, 2000; Sallis & Owen, 1999) in this area for those who require a full understanding of the conceptual and methodological issues inherent in physical activity measurement.

Questionnaires and Interviews

Among the most commonly employed techniques, questionnaires and interviews have several advantages for use in research and applied settings.  They are relatively inexpensive, are able to gather data from large numbers of individuals (e.g., survey research), are non-invasive, and are able to quantify activity choices, frequencies, and durations.  Yet, there are also problems associated with their use: poor recall of activities; social desirability bias; over- or under-estimation of physical activity frequency, time, or duration; possible failure of participants to follow instructions; and, extensive time demands to complete comprehensive surveys (Montoye, Kemper, Saris, & Washburn, 1996; Sallis & Saelens, 2000).

Currently, there is no “gold standard” questionnaire or interview measure, but Sallis and Saelens (2000) and Montoye et al. (1996) have identified a set of measures that appear to have acceptable reliability and validity. Sallis and Saelens (2000) reviewed findings of physical activity measures by examining those that had published information regarding tests of validity, that had been used in published research in the 1990s, and that recalled physical activity over a 1 year time frame or less. Using this criteria, 17 measures of child/adolescent, seven measures of adult, and four measures of older adult physical activity were identified.  The authors recommend that researchers should choose an existing measure that is suitable to the study being conducted.  To help researchers in this regard, Sallis and Saelens (2000) summarize each of the included measures with respect to: a) whether they assess activity type, or frequency, intensity, or duration of engagement; b) whether they examine amount of sedentary behavior, or moderate or vigorous activity engagement; c) whether they consider engagement in leisure, work, household, or transportation contexts; d) published test-retest reliability data; e) published validity criterion and mean of correlation with criterion.

Montoye et al. (1996) reviewed a group of self-report measures with varying degrees of depth.  Their review includes many widely-used measures – many of which overlap with those reviewed by Sallis and Saelens (2000).  On the basis of their review, they conclude that, despite methodological limitations or inadequate attention to validity or reliability, self-report measures are often correlated with morbidity and life expectancy. While exact measures of energy expenditure may not be possible using self-report, these measures do have an important and useful purpose.

Among existing self-report measures, the Seven-Day Physical Activity Recall (PAR: Blair et al., 1985; Sallis et al., 1985) has been widely used (Dubbert, 2002), obtains information on moderate and vigorous activity in work and leisure activities, usually takes less than 15 minutes to complete, estimates total energy expenditure in kilocalories, and can be applied to a wide range of adults (Dubbert, 2002; Montoye et al., 1996).  When completing this measure, participants are prompted with typical types of activities in moderate, hard, and very hard physical activity categories on weekdays and weekend days. In addition, they are asked about their time spent sleeping.  Light activities are estimated from the time not filled by sleep or moderate-very hard physical activity.  This measure has shown strong correlations with many “hard” assessment methods, which indicates good concurrent validity.  The PAR has been validated by comparison to a 7-day diary (r = .81: Taylor et al., 1984), MET values calculated from doubly labeled water (r = .30: Montoye et al., 1996), and MET and kcal values calculated from Caltrac accelerometers (r = .49 and .79: Montoye et al., 1993 and Miller, Freedson, & Kline, 1994, respectively).  These correlations and other correlations reported in Montoye et al. (1996), in addition to the findings of Sallis and Saelens (2000), indicate that the PAR is a useful measure of physical activity participation.

Other measures may be just as useful as the PAR, though this review does not include their description in detail.  The Paffenbarger/Harvard Alumni Questionnaire (Paffenbarger, Hyde, & Wing, 1987) has been used with considerable frequency as a brief, self-administered index of physical activity participation.  This questionnaire asks the respondent to list the number of times he or she engaged in any sports, recreation, or physical activities over the past year.  In addition, the respondent is asked to record the average duration of engagement in these activities, and about blocks walked or flights of stairs climbed in a typical day. Kilocalories expended per week are estimated from these responses.  Results using this measure have shown that physical activity is related to reductions in the incidence of diseases such as coronary heart disease (Sesso, Lee, & Paffenbarger, 2000), cancer (Paffenbarger et al., 1987), and hypertension (Paffenbarger & Lee, 1997), in addition to reductions in all-cause mortality (Paffenbarger, Hyde, Wing, & Hsieh, 1986).  In addition to this documentation of face validity, this questionnaire has shown acceptable concurrent validity (Pereira et al., 1997), though tests of reliability have been somewhat limited using this measure (Montoye et al., 1996). 

Other Measures of Physical Activity or Energy Expenditure

With the advent of portable electronic devices, researchers have begun to apply some interesting methods in attempts to assess physical activity such as using accelerometers, heartrate monitors, or pedometers. Accelerometers are motion sensors that can detect magnitude of acceleration produced by bodily movement.  The advantages of these devices are that they are small and unobtrusive, more objective than self-report measures, are able to record continuous data over a long time period, and they do not interfere with normal movement (Hendelman, Miller, Baggett, Debold, & Freeson, 2000). While accelerometers have shown strong correlations with other measures of energy expenditure or physical activity in laboratory settings, they may not be as useful for assessment in free-living situations because the relationship of accelerometer readings to energy cost is based on the type of activity performed (Hendelman et al., 2000). Swartz and colleagues (2000) found that placement of an accelerometer on the wrist, in addition to the typical hip placement may allow a minor improvement in assessment accuracy, but they also note that accelerometers are not able to detect when individuals might be walking on different surfaces, on different grades or climbing stairs, or carrying heavy loads. In addition, they note that accelerometers do not appear to be useful for assessing energy expenditure for certain types of activities such as swimming, stationary cycling, or resistance training.  Despite these limitations, the use of accelerometers, with further refinement, may serve as a useful adjunct measure that can be combined with other measures to give an accurate picture of physical activity participation.

Another technological advancement that may be used to measure physical activity more objectively and with little obtrusiveness is heart rate monitoring.  Though somewhat more obtrusive than accelerometers, these devices are relatively low cost and easy to use, and these devices are able to record continuous or near-continuous data over time periods up to several weeks.  Disadvantages to the use of heart rate monitoring are the facts that age and fitness level can influence its relationship to energy expenditure (Strath et al, 2000), and that ambient temperature and humidity can also raise heart rate with little effect on energy expenditure (Ainsworth, Montoye, & Leon, 1994). Strath et al. (2000) found that expressing heart rate as a percent of heart rate reserve and percent of VO2 reserve, thus adjusting for age and fitness, can lead to a more accurate prediction of energy expenditure.

Yet another means for assessing physical activity participation is the use of pedometers or step counters.  Pedometers are typically much cheaper than accelerometers and are small and unobtrusive, but they may not measure energy expenditure as accurately because they cannot accurately measure speed of movement, and cannot segment activity by time (Welk et al., 2000).  Pedometers may be more accurate for assessing physical activity of moderate intensity than of higher intensities, and would tend to underestimate energy expenditure when the wearer is engaged in many fitness activities such as stair climbing and stationary bicycling (Welk et al., 2000).  Bassett and colleagues (2000) found that, overall, accelerometers and pedometers tended to overestimate energy expenditure for walking, but underestimate energy expenditure overall.

There is not currently a simple, cheap, and unobtrusive manner in which to perfectly measure physical activity participation or energy expenditure in free-living populations. All existing measures have some type of limitations, yet each may be useful depending on the nature of the situation in which they are used.  Researchers and exercise professionals should carefully consider each measure’s advantages and disadvantages and the situation in which they intend to use the measure before deciding on any one device. In many cases, it may be advantageous to use a combination of measures to more accurately determine physical activity levels.  Finally, it should be kept in mind that measuring participation in physical activity may be the most obvious means for examining motivation for exercise, yet it represents only the behavioral manifestation of motivation.  Individuals may exercise, but not enjoy it, for example. In this manner, quality of motivation can be differentiated from quantity of motivation and it is important to consider both.

III. BARRIERS TO EXERCISE PARTICIPATION
If high quality and quantity of motivation are achieved, people will pursue their goals despite extreme obstacles and barriers.  The story of Helen Keller’s fight to learn to overcome the loss of her sight and hearing is a perfect example of this type of motivation. Though meningitis caused her to be both deaf and blind at 19 months of age, through hard work, and trials and tribulations, she became the first blind-deaf person to effectively communicate with the people around her.  Many people would not have been able to overcome such significant barriers, and would have abandoned their attempts to communicate with others.  Barriers, therefore, give us good information about a given individual’s level of motivation. Some people will continue to exercise despite bad weather, despite a busy schedule, despite minor injuries, or despite inconvenient facilities.  Others, however, will not exercise unless everything is essentially “perfect” and they are presented with very few or no barriers.

As exercise professionals, we can aid our clients’ attempts to maintain active lifestyles if we know what most people view to be barriers to their physical activity participation.  In a study performed by the Canadian Fitness and Lifestyle Institute (Craig, Cameron, Russel, & Beaulieu, 2001), the following percentages of individuals agreed or strongly agreed that each of the following were barriers to their physical activity or sport participation: difficulty finding other people to share physical activity or sport participation (39%), inconvenience of hours/class times offered by local fitness centers (38%), the excessive cost of physical activities or sport programs (37%), lack of programs or facilities in local area (36%), lack of information about opportunities for physical activity and sport opportunities (33%), lack of physical skills or abilities (26%), and safety concerns such as heavy traffic, crime, or poor sidewalk maintenance (23%). Previous research by this group found that the three most commonly reported barriers were “lack of time,” “lack of energy,” and “lack of motivation” (Canadian Fitness and Lifestyle Research Institute, 1996).  In general, perceptions of barriers to physical activity show inverse relationships with physical activity participation (the greater the barrier, the less exercise participation), though “personal” barriers such as a lack of time, family commitments, or fear of injury show more consistent inverse relationships with physical activity participation compared to “environmental” barriers such as pollution, cost, weather, or safety (Salmon, Owen, Crawford, Bauman, & Sallis, 2003).

Examining these commonly reported barriers, recommendations can be made to help foster physical activity participation.  Because barriers are typically measured as perceptions of barriers, and because the perceptions of barriers that relate most consistently to reduced levels of physical activity are personal rather than environmental, this may reflect a rationalization for being sedentary (Buckworth & Dishman, 2001) rather than the degree to which each is a true barrier.  Interestingly, for example, while people often report a lack of time as a strong barrier to physical activity participation, active individuals work the longest hours, working an average of two hours longer than sedentary individuals.  Also, active individuals spend the same amount of time caring for children, a little less time doing housework, and have slightly less leisure time than sedentary individuals (Canadian Fitness and Lifestyle Research Institute, 1996).  The difference is not free time, but motivation to spend it in sport and physical activity. Therefore, one approach is to ignore the barrier, and impact motivation by improving intrinsic motivation, promoting self-efficacy, or any of a variety of other means. Nonetheless, there is likely utility in minimizing the effects of barriers.  To do this, fitness professionals should consider the use of strategies such as those listed in Figure 4.


The measurement of perceived barriers to exercise and physical activity has not been uniform nor always followed a theoretically sound model (Brawley, Martin, & Gyurcsik, 1998).  As Brawley and colleagues note, the term “barrier” has different meanings depending on the theoretical perspective one adopts (i.e., health belief model, self-efficacy theory, theory of planned behavior, or transtheoretical model of change).  This review provides an excellent critique of the barriers literature concluding that some of the major problems that limit our current understanding of perceived barriers impact on physical activity include great diversity in the types and number of barriers analyzed in different studies, and a lack of theoretical dimensionality for grouping barriers.

Perhaps the most significant problem with perceived barriers research is the possibility that these barriers are not, in fact, barriers at all.  Perceived barriers may be excuses, attributions, or rationalization for not exercising (Brawley et al., 1998; Buckworth & Dishman, 2001). Lutz, Okun, and Karoly (2003) found that undergraduate students who appeared busy were in fact more frequent exercisers, while less frequent exercisers reported “lack of time” to be a more significant barrier.  This pattern of results would indicate that lack of time, as measured in this investigation, is a rationalization or excuse for inactivity rather than an actual barrier.  Exercise professional should be aware that there is a generally negative relation between perceptions of barriers and physical activity participation.  Therefore, attempts should be made to help minimize the potentially debilitating effects of these barriers.  Yet, it is also likely that exercisers and non-exercisers are often confronted with the same barriers to participation.  It may be more important to focus on the strategies and methods that frequent exercisers use to overcome the barriers they face. It should also be kept in mind that perceptions of barriers may be confused with excuses or reasons for not exercising.  If we misinterpret barriers in this fashion, removing or minimizing the barrier will likely have little effect on participation in physical activity – it was merely an excuse in the first place.

IV. INTERVENTIONS TO PROMOTE PHYSICAL ACTIVITY PARTICIPATION AND ADHERENCE

Understanding human motivation and the forces that shape physical activity participation such as perceived barriers provides a base for attempts at influencing physical activity among the general populace.  Researchers and exercise/fitness professionals have examined a wide variety of approaches designed to foster increased physical activity participation and adherence.  In general, these interventions have shown that theory-based strategies can positively impact physical activity participation as evidenced by both qualitative (Dunn, Andersen, & Jakicic, 1998; Kahn et al., 2002; Lewis, Marcus, Pate, & Dunn, 2002) and quantitative (Dishman & Buckworth, 1996) reviews.  While the complexity of intervention design should not be underestimated, it is possible to gain cursory understanding of research in this area by examining review findings and several large-scale research trials.

Dishman and Buckworth (1996) subjected 127 studies to meta-analytic procedures and found a mean effect size (r) of .34, which corresponds to approximately 3/4ths of a standard deviation or a moderately large effect for interventions on physical activity. This effect was greater when effects were weighted by sample size (r = 0.75).  Considering the number of studies and breadth of studies included in this review, this is encouraging evidence in support of physical activity intervention effectiveness.  This review, when examining effect sizes for moderation, found that several features of interventions demonstrated significantly greater effects: a) Interventions that combined age groups showed larger effects than those including only youth, adult, or older participants in isolation from other age groups; b) interventions with healthy participants showed larger effects than those including obese, CHD/high-risk, developmentally disabled, or other disabled participant groups; c) interventions using behavior modification showed greater effects than those using cognitive-behavior modification, health education, exercise prescription, a revised physical education class curriculum, or a combination of approaches; d) interventions that were delivered to participants using indirect means such as print media or telecommunications showed greater effects than those delivered face-to-face by personal contact with a professional or those using a combination of indirect, mediated means and face-to-face contact; e) interventions that employed no specific mode of activity and aimed merely to increase levels of active leisure time showed larger effects than those using a prescribed mode of physical activity such as an aerobic activity or strength training; f) interventions where participants engaged in low level intensity of activity (< 50% of aerobic capacity) showed larger effects than those where participants were asked to engage in moderate or high levels of physical activity intensities; and g) studies that used attendance or observation of physical activity as the dependent measure showed larger effects than studies using a self-report or a physiologic surrogate measure of physical activity.  In some instances, the differences between these conditions were rather sizeable, and exercise professionals who seek to increase physical activity in their respective contexts should consult these findings when designing exercise or physical activity programs.  However, some of these effects are based on a limited number of studies, and there may be interactions with other moderators; therefore, the exercise professional should carefully consider how to best design an intervention for their particular situation.

In a recent narrative review, Kahn and colleagues (2002) divided physical activity interventions into three main categories – informational approaches, behavioral and social approaches, and environmental and policy approaches.  Their conclusions regarding the effectiveness of various approaches to increase physical activity based on the studies they reviewed are listed in Figure 5.  The review, like Dishman and Buckworth’s (1996) review, generally supports physical activity intervention effectiveness.

Examining the findings of these two reviews, there is fairly consistent support for the effectiveness of theoretically-based interventions aimed to increase physical activity, and the conclusions of both reviews are quite similar.  Both reviews cite strong evidence for the effects of behavioral approaches to increase physical activity behavior, and both reviews support the effectiveness of community-based approaches. Dishman and Buckworth’s (1996) review allows for a more precise measure of the strength of relationships and examination of different moderator variables. Kahn et al.’s (2002) review, however, provides a more thorough description of individual approaches, individual studies, barriers to intervention implementation, and other effects of interventions such as health changes, fitness gains, or nutritional changes.  Dishman and Buckworth, on the basis of their findings, support the idea that moderate or lower-level intensity of activity where participants are given choices about the activities they pursue may help increase physical activity in sedentary populations.  Kahn and colleagues conclude that community-wide health education campaigns, school-based PE, community social support, individualized behavioral approaches, and increased access to places where physical activity may occur as means to increase physical activity.

While the results of these reviews and other research provides much valuable information concerning the effectiveness of interventions and the means by which they might best be implemented, there is yet much to be discovered.  Few studies have investigated or shown success for interventions that target minority populations or older populations (Dishman & Buckworth, 1996).  In Dishman and Buckworth’s results, there was only a very small effect (not significantly different from zero) for interventions targeting individuals with heart disease.  Yet, it should be noted that this effect was based on only nine effect sizes and future research for this population is certainly warranted because of the documented benefits of exercise in this population.  Lewis, Marcus, Pate, and Dunn (2002) recommend that more studies examine what variables are important mediators of intervention – physical activity relationships.  Theoretically-grounded studies should attempt to determine the intermediate constructs (e.g., self-efficacy, social support, etc.) that are changed by interventions and ultimately increase physical activity. Kahn and colleagues (2002) note that it is unclear how long the effects of many interventions endure, that there is remains a lack of consensus regarding acceptable physical activity measures, and that it is unclear how other behavioral choices such as watching television or using public transportation influence physical activity levels. Undoubtedly, there is much to be learned regarding how interventions can have maximum positive impact, the processes by which interventions influence behavior, and how interventions can be targeted to different populations.

One of the largest interventions to date, the Child and Adolescent Trial for Cardiovascular Health (CATCH) was supported by the National Heart, Lung, and Blood Institute and conducted in 96 public schools in San Diego, New Orleans, Minneapolis, and Austin (Edmundson et al., 1996; McKenzie et al., 1996; Webber et al., 1996).  The study followed over 5000 third grade students as they progressed to fifth grade. Baseline measures were taken when students were in the third grade, after which schools were randomly placed in either a measurement-only condition or one of two intervention conditions comprised of school-based or school-based plus family intervention.  The interventions consisted of changes to food service at the school, revised PE curriculum, classroom cardiovascular health and tobacco education, school tobacco policy, and a home/family component.  CATCH PE was designed primarily to change existing PE programs to allow for greater enjoyment of physical activity and increased participation in moderate-to-vigorous physical activity (MVPA) among youth.  Results of this intervention showed that students at intervention schools participated in a 7.1% greater increase in MVPA when compared to students at measurement-only schools.  Despite significant changes in dietary and physical activity behaviors, there were no significant differences between intervention and measurement-only students for any cardiovascular risk factors (i.e., obesity, blood pressure, or serum lipids).  As Webber and colleagues (1996) note, however, for this age group it is probably more important to influence lifelong patterns of diet and exercise than change cardiovascular risk factors.  It remains to be determined how school-based PE, educational or other interventions influence lifelong patterns of physical activity.  Though difficult to perform, such studies will be extremely valuable to determine the utility of different types of interventions to increase physical activity.

 Project ACTIVE (Sevick, Dunn, Morrow, Marcus, Chen, & Blair, 2000) is another example of a randomized clinical trial designed to determine the ability of interventions to increase physical activity. In project ACTIVE, participants (N = 235) in the Dallas area were recruited who met the following conditions: a) between 35 to 60 years old, b) over 140% of their ideal body weight, and c) were relatively sedentary.  These participants were randomly placed in either a lifestyle or structured physical activity intervention program.  The lifestyle intervention consisted of behavioral skills training, training to integrate physical activity into daily life, and strategies specific to participant’s level of readiness to increase physical activity were taught.  The structured program followed a traditional model of exercise prescription and supervision using ACSM guidelines.  After 2 years, both groups showed increased aerobic capacity, decreased blood pressure levels, and decreased percentages of body fat (Dunn, Marcus, Kampert, Garcia, Kohl, & Blair, 1999).  This and other studies (see Dunn, Andersen, & Jakicic, 1998) support the utility of lifestyle physical activity interventions in which emphasis is placed upon increasing options for sedentary individuals by giving them more flexibility to choose their own mode, intensity, and location of physical activity participation.  It should be noted, however, that long-term follow-up studies need to be conducted to examine the utility of lifestyle interventions to effect long-term behavioral change.  Additionally, intervention studies in all areas need to examine not only changes in physical activity, but the ultimate, long-term effects on quality of life, disease states, and morbidity.

V. CONCLUSIONS

Despite many encouraging results, we have much progress to make in our understanding of motivation in exercise and physical activity contexts.  Perhaps most importantly, it remains to be seen how scientists and policy-makers may effect large scale changes in physical activity participation.  Though we have developed a sizeable literature in the field of exercise and physical activity motivation, and though many individual studies and trials have shown positive effects of interventions on physical activity behaviors, the overall trends of inactivity and obesity in the United States are not encouraging.  As we enter the start of this new century, it is important that we maximize the use of the knowledge that we have obtained to create large-scale change.  Recently, the Robert Wood Johnson Foundation has created the Active Living Policy and Environmental Studies Program (ALPES) to stimulate and support research to identify policy and environmental factors that influence physical activity.  Programs such as this may ultimately create a better understanding of the environmental forces that shape our activity choices.  Ultimately, understanding human motivation from many different perspectives will allow  and lead to strong advocacy of public policies that can help to reverse the current trends toward inactivity. 
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Figure 2.  Maslow’s (1970) hierarchy of needs.





Figure 3. The self-determination continuum (Deci & Ryan, 2000) and example motives for each regulatory process from the exercise domain.
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Amotivation – behavior that is not intentional; no apparent reason for participating.


“I don’t know why I exercise.”





External Regulation – behaviors that are pursued solely for reward or to avoid punishment; controlled by external contingencies.


	“I exercise because others think I should.”





Introjected Regulation – behavior that is pursued due to internal prods and pressures; feeling that one should do something or to avoid guilt.


	“I exercise because I feel guilty if I don’t.”





Identified Regulation – behavior is personally valuable, though it may not be enjoyable.


	“I exercise because it is good for my health.”





Integrated Regulation – though external motivation still occurs, the behavior is now accepted as valuable and congruent with one’s personal value system.


	“I exercise because I am a healthy individual.”





Internal/Intrinsic Regulation – behavior is its own reward; freely chosen and enjoyable.


	“I exercise because it is fun.” 








Figure 4. Strategies and issues to consider to overcome common barriers to physical activity participation.





Barrier Busting














Lack of Time – time management strategies; discuss ways to “multi-task” (e.g., briskly walk 15 minutes to lunch and back); help client understand that this is probably a rationalization for not exercising.





Lack of Energy – move physical activity to point in the day where energy levels are high (e.g., early morning or mid-day); promote idea that exercise can increase energy levels and reduce stress; emphasize nutrition.





Difficulty Finding Workout Partners – sign-up sheets for sport/workout activities; “buddy” systems in exercise classes; team building activities in beginning exercise classes.





Lack of Physical Skills or Knowledge – ensure educational opportunities for new exercisers; consider group educational sessions (e.g., mothers over 40 exercise education)-perhaps at a time when fitness center is unoccupied.


 





 








Figure 5. Conclusions of Kahn et al. (2002) regarding the effectiveness of different types of interventions to increase physical activity.





Intervention Effectiveness

















Type of Intervention�
No. of Studies Reviewed�
Conclusion Regarding Effectiveness to Increase Physical Activity�
�
Informational Approaches�
�
�
�
Point-of-decision prompts (e.g., sign by elevator to encourage use of stairs)�
6�
“Sufficient evidence”�
�
Community-wide campaigns (e.g., TV, radio, or direct mailing campaigns combined with social support, counseling, or risk factor screening)�
10�
”Strong evidence”�
�
Mass media campaigns (e.g., messages to large, nonspecific audiences through newspapers, radio, TV, etc.)�
3�
”Insufficient evidence”�
�
Classroom-based health education (classes taught in elementary, jr. high, and high school)�
13�
“Insufficient evidence”�
�
Behavioral and Social Approaches�
�
�
�
School-based PE (modified curricula and policies in school PE classes)�
16�
”Strong evidence”�
�
College-based health education & PE (lecture & activity classes with curriculum designed to promote physical activity)�
5�
“Insufficient evidence”�
�
Classroom-based health education focused on reducing TV viewing & video game playing�
3�
“Insufficient evidence”�
�
Family-based social support (e.g., family fun nights, family record keeping)�
12�
“Insufficient evidence”�
�
Social support in community settings (e.g., buddy systems or contracts with others)�
9�
“Strong evidence”�
�
Individually-adapted health behavior change programs (i.e., goal setting, building social support, behavioral reinforcement, structured problem-solving, relapse prevention)�
20�
“Strong evidence”�
�
Environmental and Policy Approaches�
�
�
�
Creation of or enhanced access to places for physical activity combined with information outreach�
12�
“Strong evidence”�
�



 





 











