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ABSTRACT 

Increasing physical activity among individuals in the U.S.A. is a primary health 

concem. Sedentary life-style is a risk factor for a number of diseases. Life expectancy in 

the U.S. has increased dramatically over the past several decades, yet frequently, few of 

these additional years remain disease free. It is now known that life-style factors, including 

exercise, are important determinants of the number of healthy, functionally independent 

years remaining for older adults. Unfortunately, few older adults exercise regularly. 

Interventions aimed at ameliorating this problem are clearly needed. 

The Exercise and Older Adults study was designed to assess the effectiveness of an 

intervention to increase exercise among sedentary and lightly exercising adults ages 55 and 

older. Unlike other studies which typically involve a supervised aerobic program, this 

intervention involved the creation of individually tailored exercise programs which 

participants could maintain without the aid of the researchers. Social learning theory and 

behavioral principles led to the creation of an intervention combining information, peer- 

modelling, personalized planning, and commitment-making. Subjects came to a single 

meeting following a three week period of exercise self-monitoring. During the meeting,



experimental group subjects were given an exercise information packet, viewed two 

videotapes about older adults and exercise, created personal exercise plans involving 

several participation and relapse prevention strategies, and signed a commitment sheet 

stating that they would try to follow their new exercise plan. Control group subjects 

received the information packets only. Subjects continued to self-monitor their exercise for 

six weeks. 

Repeated Measures Analyses of Covariance did not support the hypothesis that the 

intervention received by the experimental group was more effective in increasing exercise 

than the minimal intervention received by the control group. Hierarchical Regression 

Analyses did not support the hypothesis that self-efficacy and outcome expectancy predict 

exercise changes. However, both groups in this study increased their exercise significantly 

and mean differences between groups at the three week follow-up point were significant for 

several exercise outcomes. Possible reasons for the failure to find statistical significance 

across time between groups is discussed and future research directions are outlined.
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Increasing Physical Exercise Among Older Adults: 

The Effects of Information, Peer-Modelling, 

Personalized Planning, and Commitment-Making 

Regular physical activity has been associated with the prevention and management 

of a number of physical ailments including coronary heart disease, hypertension, diabetes, 

osteoporosis, and obesity (USDHHS, 1991). In addition, regular physical activity may 

help prevent and/or alleviate mental health problems such as anxiety, tension, and 

depression (Perri & Templer, 1985; Bouchard, Shepard, Stephens, Sutton, & McPherson, 

1990). Lower rates of cancer, stroke, and back injury have been found among physically 

active people as well as prolonged functional independence and a better overail quality of 

life. Furthermore, active people usually outlive those who are sedentary (Paffenbarger, 

Hyde, Wing, & Hsieh, 1986). 

Inactivity is an independent risk factor for coronary heart disease (CHD; Powell, 

Thompson, Caspersen, & Kendrick, 1987; Blair, Kohl, Paffenbarger, Clark, Cooper, & 

Gibbons, 1989) and is also linked to other risk factors for CHD (e.g., obesity, 

hypertension). Blair, et al. (1989) found the relative risk estimate (the ratio of the chance 

of disease in individuals exposed to a risk factor compared to the risk of disease in 

individuals without exposure; Jeffrey, 1989) for all-cause mortality among individuals in a 

low fitness category compared to those in a high fitness category to be 3.44 for men and 

4.65 for women. The relative risk specifically for CHD among the sedentary (vs. active 

people who perform light to moderate activity for at least 30 minutes 5 or more days per 

week) has been estimated to be between 1.5 and 2.4 (Powell, et al., 1987). While relative 

risk is a useful epidemiological statistic to consider, population attributable risk can



sometimes provide more meaningful information, especially for determining the burden to 

society and public health priorities. 

Population attributable risk is the number of cases of disease in a population 

attributable to a particular risk factor (Jeffery, 1989). For example, while hang gliding has 

a high relative risk ratio, it's population attributable risk is low because it is an uncommon 

behavior. Physical activity, on the other hand, has a larger population attributable risk than 

its’ relative risk ratio would initially suggest because a large portion of the U.S. population 

is inactive. Paffenbarger, et al. (1986) reported a population attributable risk for all-cause 

mortality for inactivity to be 16%. This is of particular concern since it is estimated that 

approximately 80% of the American population is sedentary (Blair, 1988). Thus, if a 

greater number of people were physically active, the incidence of a number of chronic 

diseases including coronary heart disease (the leading cause of death and disability in the 

U.S.), would be substantially reduced (Blair, et al., 1989). 

Inactivity Among Older Adults 

While it is important to address the problem of inactivity among all individuals, the 

need to understand the problem as it pertains to various subpopulations is also critical. For 

example, it is now evident that increasing activity levels among older adults is very 

important. While people over age 65 constituted only 4% of the American population in 

1900, by 1988, 12.4% were 65 or older. By the year 2000, this proportion will increase to 

13% and by 2030, it will be 22%. In addition, those 85 years of age and older will see the 

most rapid population increase during the 1990's (USDHHS, 1991). 

People who reach the age of 65 can now expect to live into their 80's. Yet the 

number of healthy, disease free, and/or functionally independent years remaining for these 

individuals are often few. While those aged 65 and older have an average of 16.4 years of



life remaining, only about 12 of these years will be healthy ones. Death is typically 

preceded by 8-10 years of some disability and one year of total dependency (Shepard, 

1990). By the year 2000, the number of people 75 years of age and older will increase by 

71%. By 2030, over 13% of Americans over age 65 may be 85 years of age or older 

(King, 1991). Unfortunately, the over 85 years of age group is the most likely to be 

functionally dependent (e.g., needing assistance in performing activities of daily living 

such as dressing and bathing). 

Approximately 80% of people 65 years of age and older have one or more chronic 

health condition such as arthritis, hypertension, and diabetes (King, 1991). Ten percent of 

those over age 70 have clinically diagnosed coronary artery disease (Shepard, 1990). Asa 

result of their physical impairments, many of these individuals have lost a significant 

amount of functional capacity and autonomy. About 42% of older Americans have limited 

functional capacity (Katz, 1983) and 10% have severely restricted mobility (King, 1991). 

As discussed previously, many of these diseases and difficulties typically encountered by 

the elderly may be prevented and/or ameliorated through regular exercise. In addition, 

increased physical activity (particularly in the form of weight bearing exercise) enhances 

bone mineral content and has been associated with improvements of balance, coordination, 

flexibility, endurance, and strength, all of which may reduce the risk for osteoporotic 

fractures -- a problem often encountered among elderly people (Smith, Smith, & Gilligan, 

1990). 

Research has suggested even moderate levels of exercise (e.g., 30-60% maximum 

oxygen uptake) can improve psychomotor functioning (Duncan, Gordon, & Scott, 1991; 

King, Haskell, Taylor, Kraemer, & DeBusk, 1991) although gains of physical condition 

(measured by VO2 max.) develop more rapidly with a higher-intensity regimen (Shepard,



1990). Those who are most sedentary appear to experience the greatest gains from such 

lower levels of exercise intensity (Badenhop, Cleary, Schaal, Fox, & Bartels, 1983). 

Also, intensive resistance exercise has been shown to dramatically improve strength and 

mobility in frail elderly (Evans, 1990; Fiatarone, Marks, Ryan, Meredith, Lipsitz, & 

Evans, 1990). Yet, despite the benefits of engaging in any type of physical activity, more 

than 40% of people over 65 report no leisure time physical activity. Additionally, fewer 

than one third regularly engage in moderate physical activity (e.g., walking or gardening) 

and less than 10% regularly participate in more vigorous physical activity (USDHHS, 

1991). The 1985 National Health Interview Survey (NHIS) Health Promotion and Disease 

Prevention Supplement indicated that 72% of people over age 45 do not engage in regular 

physical activity (3 days per week for 20 or more minutes per time; Thornberry, Wilson, & 

Golden, 1986). It has been estimated that about 50% of what we currently accept as aging 

is now understood to be hypokinesia, a disease of "disuse," the degeneration and 

functional loss of muscle and bone tissue (Bortz, 1984; Drinkwater, 1988; O'Brien 

& Vertinsky,1991).#Evans & Rosenberg (1991) have termed the disuse syndrome 

"sarcopenia." "Sarco" in the Greek language refers to the flesh or the body and "penia” 

means a reduction in amount or need. Thus, the authors are describing an overall 

weakening of the body caused by a change in body composition in favor of fat and at the 

expense of muscle. They note that, as individuals slip into a sedentary life-style, muscle 

mass decreases, fat deposits increase, and the weakening of the body structure and gradual 

loss of functional capacity makes it likely that a pattern of immobility will occur. An 

appropriate exercise program can alter the physiologic factors they call "biomarkers;" 

factors implicated in decreased functional capacity associated with aging (muscle mass, 

strength, basal metabolic rate, body fat percentage, aerobic capacity, the body's blood-



sugar tolerance, cholesterol/HDL ratio, blood pressure, bone density, and the body's 

ability ot regulate its internal temperature). 

The psychological costs of inactivity-related. disorders can also be enormous. For 

the elderly, depression following incapacitation or from medication side-effects is not 

uncommon. Feelings such as guilt and anxiety, and a poor self-image may result when one 

becomes dependent on others. Furthermore, the psychological and monetary cost to 

significant others (e.g., caretakers of the dependent older adult) can be immense (Evans & 

Rosenberg, 1991). Numerous studies have suggested that exercise among older adults 

enhances psychological functioning including mood and self-esteem (e.g., Perri & 

Templer, 1985; Sonstroem & Morgan, 1989). 

In addition to the physical and psychological consequences of inactivity among 

older adults, the economic toll of ill health among the elderly has been devastating to our 

nation. Although they comprise only 12.4% of the population, Americans aged 65 and 

older account for approximately 30% of the nation's health care expenditures. A majority 

of these costs are the result of impaired functioning in the last years of life (King, 1991). 

In summary, the sizable independent relative risk for impaired health in sedentary 

individuals and the large number of people at risk results in a substantial public health 

burden (Blair, Kohl, Gordon, & Paffenbarger, 1992). For older adults, regular physical 

activity is particularly important. While many people assume increased inactivity is a result 

of physiological decline during later years, evidence suggests that the opposite may be true. 

Inactivity results in decreased muscle mass and bone density as well as increased body fat. 

A cyclical pattern may develop as these changes make activity more difficult, followed by 

further physiological decline, more difficulty exercising, etc. Thus, physiological and 

psychological disorders associated with aging are often long-term consequences of inactive



lifestyles and could be ameliorated and/or prevented through exercise (Evans & 

Rosenberg, 1991; Bortz, 1984). In addition to the accrued health benefits, an important 

result of regular physical activity among older adults appears to be prolonged functional 

independence. The older individual who is ambulatory is more likely to perform those 

daily activities which most people take for granted such as showering, cooking, and 

cleaning. The inability to function in this capacity can make daily living extremely difficult 

for both the elderly individual and those on whom he or she is dependent. Ameliorating the 

inactivity problem among older adults would therefore be of great social and economic 

significance. 

Barriers to Exercise 

It is clear that older adults, even those who have been sedentary for years, can 

benefit from regular physical activity. Because so few seniors adopt a physically active 

lifestyle, it is important to understand why this occurs and how barriers preventing them 

from engaging in regular activity can be overcome. 

Barriers to Exercise for Adults of All Ages. The 1983 Canada Fitness Survey 

(CFS) and the 1983 Fitness Ontario survey (FOS) provided information pertaining to 

exercise barriers. The CFS gathered information from people claiming they wanted to 

participate more while the OFS asked inactive people why they were sedentary. Lack of 

time due to work or other leisure activities was the most frequently cited impediment. 

Wankel (1988) noted this common barrier is likely to be a rationalization rather than reality. 

Those who exercise regularly typically have no more time than those who do not, but they 

make exercise a priority. Other barriers found in these studies were lack of interest, 

motivation, or encouragement, and inadequate facilities.



Barriers Prevalent Among Older Adults. While these barriers may be found among 

older adults as well as younger individuals, there are several additional barriers which may 

be particularly prevalent among seniors. These barriers may keep older adults stuck at a 

point where they are not "ready" to begin an exercise program or increase the amount of 

exercise they currently do. For sedentary older adults, addressing such barriers may be 

crucial for a suggested exercise program to be accepted. National surveys suggest that 25- 

65% of the population segment who are inactive (all ages) do not intend to begin an 

exercise program in the coming year (Dishman, Sallis, & Orrenstein, 1985). Because 

regular physical activity declines with age (Wankel, 1988), it is likely many of those not 

considering initiation of an exercise program are older adults. The following is an 

overview of some of the frequently cited barriers to exercise among older adults. 

Misperceptions.. One of the barriers to exercise among seniors discussed in the 

literature is misconceptions about present exercise levels and exercise needs. Many older 

adults overestimate how much they exercise already and how fit they presently are 

(Buskirk, 1990; Eggers, 1988; O'Brien & Ventinsky, 1991). O'Brien & Ventinsky (1991) 

found that two out of three elderly women say they make more efforts to be healthy than 

others their age. In addition, many seniors erroneously believe that the need to exercise 

diminishes with age (Mobily, 1982; Sager, 1983). 

A common misperception held by many seniors is that exercise, particularly 

vigorous exercise, is risky after middle age (Myers & Gonda, 1986; O'Brien & Ventinsky, 

1991; Sager, 1983). Health fears mentioned by older women include wearing out the 

body, injury, and sudden death (O’Brien & Ventinsky, 1991). Such health risks are 

greatly exaggerated (Shepard, 1978). While appropriate caution should be taken when 

various conditions exist (e.g., arthritis, cardiovascular disease), regular physical activity



can be a part of all seniors’ lives. Choices may be limited due to physical impairment, but 

they need not relegate an individual to a sedentary life style (Ward, Taylor, & Rippe, 

1991). 

Societal Expectations. Societal expectations may also prevent an older adult from 

considering an exercise program. The initial fitness boom of the 70's and 80's was 

unfortunately targeted primarily to the young. While the majority of the American 

population seems concerned about the health of the elderly, exercise as a means to 

enhancing senior health is not always condoned. Mobily (1982) suggested the older adult 

seeking to maintain health through exercise is potentially wrought with approach-avoidance 

conflict. An elderly man may desire to begin an exercise program at a local senior center 

but must do it discretely for fear of being chastised by his children or grandchildren with 

statements such as, "you're too old to exercise," you're finally retired, just rest" or "you 

might have a heart attack." Older women, in particular, may have internalized societal 

expectations from the past. Senior women are of a generation where household 

responsibility was a top priority for women, constraints were placed on “displays of 

tomboyism," and initial exercise experiences (typically formalistic calisthenics at school) 

may have been negative (O'Brien & Ventinsky, 1991). Ventinsky & Auman (1988) found 

older women viewed exercise as a "male thing” to do and as more important for men than 

for women. This perception is unfortunate since not only can older women attain the same 

health benefits from exercise as older men (e.g., Duncan, et al., 1991), but they may 

benefit in ways that are more important to them than to men. Specifically, women are more 

prone to bone fractures and have more difficulty carrying things involved in daily activity. 

Bone density can be improved through weight bearing activity and strength can also be 

improved (Buskirk, 1990).



Logistical Factors. Additional barriers to exercise more likely to be found among 

older adults than young and middle aged individuals include lack of transportation and the 

need to stay home to care for an ailing spouse (O'Brien & Ventinsky, 1991). While these 

barriers may be difficult to overcome, like other barriers discussed, strategies to overcome 

them (e.g., home-based exercise, ride-sharing) are potentially viable. 

Physical Problems, Self-Efficacy, and Outcome Expectancy. The extreme 

deconditioning of older adults who have been sedentary for many years can be a deterrent 

to exercise initiation. Problems such as low back pain and poor muscle strength can make 

physical activity seem out of the question (Mobily, 1982). Low self-efficacy (the beliefs or 

convictions one has in one's capabilities to engage successfully in a course of action 

sufficient to satisfy the situational demands; Bandura, 1977) due to physical ailments or 

failed attempts in the past may also prevent an older adult from exercise initiation. Finally, 

older adults are less likely than the young to believe they can improve their health through 

exercise. That is, they tend to have low outcome expectancies (Eggers, 1988; O'Brien & 

Ventinsky, 1991). They may not believe that there is a safe, enjoyable program that can 

help them achieve their personal goals. The mediating role of outcome expectancy and self- 

efficacy on exercise enhancement has been well-documented (e.g., Desharnais, Bouillon, 

& Godin, 1986; McAuley, 1992; McAuley & Courneya, 1993). 

In summary, there are a number of reasons older adults might maintain sedentary 

life-styles or fail to consider increasing their exercise. Many of these barriers may be 

overcome through strategies implemented by those who work with seniors. Addressing 

older adults' barriers to exercise initiation or enhancement is critical since any program 

designed to help a senior achieve his or her goals can only be useful if the individual 

overcomes initial barriers and anticipates potential ones.



Rationale for a Media Based Approach (e.g., videotapes) to Overcoming Barriers 

Media based approaches to behavior change are potentially useful because they can 

provide information and modelling, both of which are important for promoting changes in 

self-efficacy (Bandura, 1986). In addition, media based approaches provide an 

intervention format which can be easily disseminated for use by many people. Such 

approaches have been used successfully to influence a variety of behaviors including 

AIDS-risk reduction (e.g., Winett, Anderson, et al., 1992). Winett, King, and Altman 

(1989) suggest media based approaches which convey effective messages are those where 

(a) considerable research has been undertaken to understand personal and environmental 

inhibitors and facilitators of behavior change, (b) conceptualizations focusing on behavior 

change (e.g., social learning theory; Bandura, 1986) are the basis for message or program 

strategies and formats, and (c) the emphasis is on change in simple but key behaviors. A 

media approach aimed at moving inactive seniors toward exercise adoption which could 

fulfill these recommendations could also be a powerful technique for ultimately achieving 

exercise adoption. Several videotapes are presently available which satisfy these criteria. 

Two of these videotapes, neither of which has been empirically studied for its 

effectiveness, were used in the present study. 

Social Learning Theory Principles and Exercise 

The present study used social learning theory principles because of their 

applicability to the particular focus of the investigation. As previously discussed, research 

has suggested that self-efficacy is a critical prerequisite for continued behavior change 

(Bandura, 1991). One way self-efficacy can be increased is through modelling. Seeing 

others perform a particular behavior can help enhance one's confidence in his or her ability 

to perform the same behavior, particularly if the model is somewhat similar to the 
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individual (e.g., a peer; Bandura, 1986). Another way self-efficacy can be increased is 

through mastery experiences (performance accomplishments). Mastery experiences are 

considered to be effective and influential sources of efficacy information (McAuley & 

Courneya, 1993). For exercise, successful attainments are likely to enhance perceptions of 

capabilities, while failures are likely to be detrimental to perceived capabilities. Self- 

efficacy has been associated with physical activity in numerous studies (e.g., Desharnais, 

Bouillon, & Godin, 1986) but has been understudied in research on the adoption and 

maintenance of exercise among older adults. Similarly, outcome expectancies (beliefs 

about the potential benefits and costs of engaging in a behavior) have been minimally 

addressed with the older adult population, although the belief in the health benefits of 

physical activity has been associated in some studies with the initial adoption of an exercise 

program (e.g., Sallis, Haskell, Fortmann, Vranizan, Taylor, & Solomon, 1986). 

In the present study, small initial exercise changes (goals perceived to be fairly easy 

to achieve) were encouraged specifically to enhance the probability of mastery experiences 

and modelling was incorporated via videotapes. In addition, information which might 

enhance expectancies regarding the benefits of exercise for older adults was provided. 

Although information (knowledge) is an important element of behavior change, information 

alone has been shown to be ineffective (Fisher & Fisher, 1992). Social learning theorists 

often suggest the use of both information and modelling for enhancing behavior change 

(e.g., Bandura, 1986). Of particular interest in the present study was their potential 

influence on increasing exercise among seniors. 

Stages of Change Model 

In recent years, investigators in the area of health-related behavior change have 

studied and discussed the transtheoretical model or “stages of change" model (Prochaska & 
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DiClemente, 1983). This model asserts that individuals move through a series of stages 

with respect to the acquisition or cessation of health-related behaviors. These stages 

include precontemplation (not planning to change behavior anytime within the next six 

months), contemplation (seriously considering behavior change within the next six 

months), preparation (intending to take action within the next month and have made some 

attempt at behavior change), action (the period of 0-six months when behavior modification 

is occurring), and maintenance (the behavior has been adopted and continued for at least 

six months). Progression through the stages is not necessarily linear; people often relapse 

and recycle through the stages before attaining behavior maintenance (Prochaska, 

DiClemente, & Norcross, 1992). Table 1 provides an overview of the stages of behavior 

change. 

  

_ Insert Table ] about here. 

  

In a study on the application of the stages of change model to exercise, Marcus, 

Rakowski, and Rossi (1992) found that positive and negative orientations toward exercise 

correspond to reports of current exercise behavior (i.e., stage of change). The perceived 

benefits of exercise are said to increase as individuals move through the stages while the 

perceived costs ultimately decrease. This is consistent with research on behavior change in 

other areas (e.g., AIDS risk-reduction; Fisher & Fisher, 1992) which has shown that 

motivation (i.e., increased perceived benefits) is a critical component for behavior change. 

Researchers have also discussed, and are now beginning to study, how to best 

match interventions to individuals according to their stage of behavior change (e.g., 

Marlatt, 1988). Marcus, Banspach, Lefebvre, Rossi, Carleton, & Abrams (1992) 
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conducted a community trial using the stages of change model to increase adoption of 

physical activity within the community. Subjects were recruited as part of a community- 

wide campaign in Rhode Island designed for nonexercisers and occasional exercisers. 

Self-help materials were mailed to participants based on their response to a stages of 

exercise adoption question that divided them into three categories of contemplation, 

preparation, and action. Contemplators received a document which focused on increasing 

lifestyle activity, costs and benefits of increasing physical activity (including social 

benefits) and learning how to reward oneself for increasing activity. Those in the 

preparation stage received a document focusing on costs and benefits, setting long- and 

short-term goals, rewards for activity, time management, and details on developing a 

walking program. Participants in action received a document which focused on 

troubleshooting situations which may lead to exercise relapse, goal setting, rewards for 

activity, Cross training, avoiding exercise injury, and cultivating exercise partners. All 

participants also received a resource manual describing activity options in the community 

and weekly "fun walks" and "activity nights" were made available. A six-week follow-up 

of 236 randomly selected participants found that 62% percent of participants in 

contemplation reported they became more active (31.4% reportedly moved to preparation 

and 30.2% to action). Sixty-one percent of participants in preparation reported they also 

became more active (moving to the action stage). The study therefore provided preliminary 

support for use of the stages of change model in designing exercise interventions. 

Commitment 

While the present study tested the efficacy of an intervention including information, 

peer modelling (via videotape presentation), and personal planning, it is possible that 

additional strategies may enhance the hypothesized effect. One such strategy is the use of 
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commitment. Research on commitment has found that once individuals make a choice or 

take a stand, they encounter personal and interpersonal pressures to behave consistently 

with that commitment (Cialdini, 1993). Both negative and positive psychological 

manifestations of commitment can be present. The negative element is persistence . 

Persistence is characterized by continuing a behavior despite the feeling that it necessitates 

sacrifice and resisting temptation. The positive psychological manifestation of commitment 

is enthusiasm. Enthusiastic behavior is characterized by enactment without ambivalence 

about what the behavior may cost -- out of a sense that the behavior itself is meaningful 

(Brickman, 1987). 

In the present study, the initial commitment was a written and verbal agreement to 

attempt to begin or increase exercise. According to Glidewell (1989), such agreement 

constitutes the cognitive component of commitment; a resolve to perform a specific class 

of acts as a means to a long-term end. There is also a behavioral component to 

commitment, and this is where persistence and enthusiasm may enter the picture. Whether 

“persisting” in an activity or engaging in the activity enthusiastically, with each repetition, a 

class of acts is more likely to be repeated again and the resolve is more likely to be 

compelling (Glidewell, 1989). In the present study, commitment to an individualized plan 

was used to encourage individuals to behaviorally enact and repeat the behavior associated 

with their cognitive commitment, thus increasing the likelihood of strengthening their 

resolve and developing ways to make exercise part of a routine. 

In summary, the present study combined several behavior change techniques to 

maximize the likelihood of increased exercise among older adults. It was hypothesized that 

combining information, peer modelling (via videotape), personal planning, and 

commitment making would increase exercise behavior in this population more than 
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information alone. Furthermore, it was hypothesized that outcome expectancy and self- 

efficacy beliefs would predict exercise behavior change. 

Method 

Subjects 

Subject recruitment occurred through a variety of methods. The researcher and 

research assistants attended local senior group events, made announcements at churches 

and at a retirement community, and placed advertisements in both the general and senior 

events sections of a local newspaper. Additionally, a local physician provided names and 

addresses of older patients who he identified as sedentary or minimal exercisers. The 

physician also endorsed a letter describing the study and informing patients they would be 

contacted with more information (see Appendix A). Potential subjects were then called to 

determine if they were interested in participation and if they met criterion for study 

enrollment. 

Recruitment of the 43 subjects who completed the nine week study occurred in the 

following manner. Approximately 75 seniors were contacted through the physician 

mentioned above and 15 of them completed the study. Nine subjects recruited through 

church announcements completed the study (announcements/study descriptions were made 

at approximately nine church masses varying in congregation size from ten to greater than 

100). Eight subjects from a local retirement community completed the study. 

Announcements made at three senior citizen group events (attendance between 20 and 50 

people at each) resulted in eight individuals who completed the study. The final three 

subjects responded to the newspaper advertisements. 

Although 65 is considered retirement age, definitions of "senior" and “older aduit" 

vary considerably. For this study, fifty-five was chosen as the age demarcation point since 
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it is frequently the age at which individuals are included in senior activities and qualify for 

"senior" discounts. In addition to the age requirement, subjects were required to endorse 

the contemplation or preparation stages on an exercise version of the Stages of Change 

scale (SOC; Marcus, Rakowski, and Rossi, 1992; Appendix B and described in Measures 

section). Subjects recruited via telephone were asked about their activity level and the 

recruiters determined their stage on the SOC scale on the basis of these descriptions. 

Ali potential subjects were informed that they may qualify to participate in a study 

about exercise which would initially require a time commitment of between one and four 

hours. They were also informed that they would be required to keep a simple activity log 

for nine weeks but that they were not required to exercise by virtue of study participation. 

They were told they would be asked to complete a brief series of questionnaires 

periodically throughout the study. Finally, they were informed they would receive 

discount and free product coupons from various local vendors upon completion of the 

study. Subjects were asked to read and sign an informed consent form prior to 

participation (Appendix C). 

Eighty subjects agreed to participate and were given or mailed consent forms and 

activity logs to begin self-monitoring baseline exercise. All eighty subjects were stratified 

across stage of change and randomly assigned to the control and experimental groups. 

Married couples participating in the study were assigned to the same experimental condition 

and to the same intervention group. Of the initial 80 subjects, 14 were unavailable on all 

possible intervention dates, three reported that illness prevented them from participating, 

and 16 decided that they did not want to participate for a variety of individual reasons. 

Thus, 47 subjects completed baseline exercise recording and attended an intervention 

group. Four subjects attended an intervention meeting but did not complete the study. 
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Two of these subjects were deemed ineligible due to inadequately completed logs and 

questionnaires and two did not want to keep track of their activity any longer. In total, 

forty-three subjects (23 experimental group and 21 control group) completed the study in 

its entirety (nine weeks). However, eight subjects met "action" stage criteria (3 or more 

days of aerobic activity per week for at least 20 minutes at a time) as determined by their 

reported baseline activity logs (although recruited subjects identified themselves as 

contemplators or preparers, baseline logs were evaluated to objectively verify their stages). 

These eight individuals were excluded from analyses, resulting in a final subject pool of 

35. No differences were found between the eight subjects deleted from analyses and all 

other subjects on demographic variables. 

The sample as a whole was 66% female and 77% of all subjects were married and 

living with their spouse. Subjects averaged 65 years of age (SD=7.3; range 55 - 82 years) 

and 88% had a high school degree or better. 

Of the 23 experimental group subjects, 61% were female and 87% were married. 

Average age was 64.2 (SD=7.4; range 55-82 years) and 87% had a high school education 

or better. Of the 12 control group subjects (all eight of the subjects dropped from analyses 

due to meeting criteria for action stage had been assigned to the control group), 75% were 

female and 58% were married. Average age was 67.6 (SD=7.1; range 56 - 82 

years) and 92% had a high school education or better. Appropriate statistical tests to 

determine differences between control and experimental groups on demographic variables 

were conducted. No statistical differences were found. Demographic information by 

group can be seen in Table 2. 
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Insert Table 2 about here. 

  

Procedure 

Focus Group and Preliminary Trial. All aspects of the intervention (described below) were 

shown to and discussed with two senior male and two senior female women to determine 

intervention acceptability. Minor modifications were made on the basis of these 

participants’ comments. A shortened pilot version of the intervention (six weeks, including 

two weeks baseline and two weeks each for first and second follow-ups) was then 

conducted. The primary purpose of the preliminary trial was to determine if additional 

modifications should be made to the intervention protocol. 

Physician's Release. Since the aim of the study was to encourage senior individuals to 

begin exercising or increase their current amount of exercise, it was necessary to ascertain 

that all subjects were physically able to do so. Additionally, unlike most other exercise 

studies, participants would likely engage in unsupervised exercise. Both from a safety 

point of view, as well as to reassure the subjects that they would not be risking injury if 

they chose to begin exercising or increase their level of exercise, physician approval was 

required. All subjects were thus requested to provide the name of their physician upon 

recruitment. Physicians were immediately sent a letter (Appendix D) explaining the study, 

asking that he or she approve the patient's participation in the study, and asking him or her 

to list any considerations or limitations the patient and researcher should be aware of. A 

copy of this release form was provided to each subject at the group intervention sessions. 

Intervention. Intervention groups varied in size from two to eight subjects. All subjects 

kept an activity log (described below in Measures section) for three weeks prior to 
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�l�e�v�e�l�s� �(�e�.�g�.�,� �B�u�s�k�i�r�k�,� �1�9�9�0�)�,� �i�t� �w�a�s� �l�i�k�e�l�y� �t�h�a�t� �t�h�e�i�r� �e�s�t�i�m�a�t�e�s� �o�f� �g�a�r�d�e�n�i�n�g�,� �h�o�u�s�e�w�o�r�k�,� 

�e�t�c�.� �w�o�u�l�d� �b�e� �e�x�a�g�g�e�r�a�t�e�d�.� �M�a�n�y� �o�f� �t�h�e� �s�e�n�i�o�r�s� �i�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� �e�x�p�r�e�s�s�e�d� �d�i�s�p�l�e�a�s�u�r�e� 

�w�i�t�h� �t�h�i�s� �a�s�p�e�c�t� �o�f� �t�h�e� �s�t�u�d�y�.� �I�n� �f�a�c�t�,� �s�e�v�e�r�a�l� �o�f� �t�h�e� �i�n�i�t�i�a�l� �8�0� �r�e�c�r�u�i�t�e�d� �s�u�b�j�e�c�t�s� �w�h�o� �l�a�t�e�r� 

�d�r�o�p�p�e�d� �o�u�t� �i�m�p�l�i�e�d� �t�h�a�t� �n�o�t� �b�e�i�n�g� �a�b�l�e� �t�o� �i�n�c�l�u�d�e� �t�h�e�s�e� �a�c�t�i�v�i�t�i�e�s� �o�n� �t�h�e�i�r� �l�o�g�s� �w�a�s� �t�h�e� 

�r�e�a�s�o�n� �t�h�e�y� �r�e�n�e�g�e�d� �o�n� �t�h�e�i�r� �d�e�c�i�s�i�o�n� �t�o� �p�a�r�t�i�c�i�p�a�t�e�.� �T�h�i�s� �d�i�f�f�i�c�u�l�t�y� �w�i�l�l� �b�e� �a�d�d�r�e�s�s�e�d� 

�f�u�r�t�h�e�r� �i�n� �t�h�e� �D�i�s�c�u�s�s�i�o�n� �s�e�c�t�i�o�n�.� �U�p�o�n� �a�r�r�i�v�a�l� �t�o� �t�h�e� �g�r�o�u�p�s�,� �s�u�b�j�e�c�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �h�a�n�d� 
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�i�n� �t�h�e�i�r� �b�a�s�e�l�i�n�e� �l�o�g�s�,� �g�i�v�e�n� �n�e�w� �l�o�g�s� �f�o�r� �t�h�e� �t�h�r�e�e� �w�e�e�k� �p�e�r�i�o�d� �f�o�l�l�o�w�i�n�g� �t�h�e� �g�r�o�u�p�,� �a�n�d� 

�g�i�v�e�n� �a� �f�o�l�d�e�r� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �c�o�n�t�a�i�n�i�n�g� �t�h�e� �f�o�l�l�o�w�i�n�g�:� 

�P�h�y�s�i�c�i�a�n�'�s� �R�e�l�e�a�s�e� �L�e�t�t�e�r�.� �E�a�c�h� �s�u�b�j�e�c�t� �r�e�c�e�i�v�e�d� �a� �c�o�p�y� �o�f� �t�h�i�s� �l�e�t�t�e�r� �c�o�n�f�i�r�m�i�n�g� 

�t�h�a�t� �t�h�e�i�r� �p�h�y�s�i�c�i�a�n� �h�a�d� �a�p�p�r�o�v�e�d� �t�h�e�i�r� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �t�h�e� �s�t�u�d�y� �(�n�o�t�i�n�g� �a�n�y� �c�o�n�s�i�d�e�r�a�t�i�o�n�s� 

�o�r� �l�i�m�i�t�a�t�i�o�n�s�)�.� 

�E�x�e�r�c�i�s�e� �I�n�f�o�r�m�a�t�i�o�n�/�S�e�l�f�-�H�e�l�p� �P�a�m�p�h�l�e�t�.� �S�u�b�j�e�c�t�s� �r�e�c�e�i�v�e�d� �a�n� �i�n�f�o�r�m�a�t�i�o�n�/�s�e�l�f�-� 

�h�e�l�p� �p�a�c�k�e�t� �w�h�i�c�h� �c�o�m�b�i�n�e�d� �e�l�e�m�e�n�t�s� �o�f� �m�a�t�e�r�i�a�l�s� �u�s�e�d� �i�n� �t�h�e� �M�a�r�c�u�s� �e�t�.�a�l� �c�o�m�m�u�n�i�t�y� 

�s�t�u�d�y� �(�1�9�9�2�;� �d�e�s�c�r�i�b�e�d� �p�r�e�v�i�o�u�s�l�y�)� �a�i�m�e�d� �a�t� �t�a�r�g�e�t�i�n�g� �a�p�p�r�o�p�r�i�a�t�e� �i�n�f�o�r�m�a�t�i�o�n� �t�o� 

�c�o�n�t�e�m�p�l�a�t�o�r�s� �a�n�d� �p�r�e�p�a�r�e�r�s�.� �A�m�o�n�g� �t�h�e� �t�o�p�i�c�s� �r�e�v�i�e�w�e�d� �i�n� �t�h�e� �p�a�m�p�h�l�e�t� �w�e�r�e� �i�n�c�r�e�a�s�i�n�g� 

�l�i�f�e�s�t�y�l�e� �a�c�t�i�v�i�t�y�,� �c�o�s�t�s� �a�n�d� �b�e�n�e�f�i�t�s� �o�f� �i�n�c�r�e�a�s�i�n�g� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �(�i�n�c�l�u�d�i�n�g� �s�o�c�i�a�l� 

�b�e�n�e�f�i�t�s�)�,� �l�e�a�r�n�i�n�g� �h�o�w� �t�o� �r�e�w�a�r�d� �o�n�e�s�e�l�f� �f�o�r� �i�n�c�r�e�a�s�i�n�g� �a�c�t�i�v�i�t�y�,� �s�e�t�t�i�n�g� �l�o�n�g�-� �a�n�d� �s�h�o�r�t�-� 

�t�e�r�m� �g�o�a�l�s�,� �r�e�w�a�r�d�s� �f�o�r� �a�c�t�i�v�i�t�y�,� �t�i�m�e� �m�a�n�a�g�e�m�e�n�t�,� �h�o�w� �t�o� �d�e�v�e�l�o�p� �a� �w�a�l�k�i�n�g� �p�r�o�g�r�a�m�,� 

�t�r�o�u�b�l�e�s�h�o�o�t�i�n�g� �s�i�t�u�a�t�i�o�n�s� �w�h�i�c�h� �m�a�y� �i�n�t�e�r�f�e�r�e� �w�i�t�h� �e�x�e�r�c�i�s�e� �p�l�a�n�s�,� �c�r�o�s�s� �t�r�a�i�n�i�n�g�,� �a�v�o�i�d�i�n�g� 

�e�x�e�r�c�i�s�e� �i�n�j�u�r�y�,� �a�n�d� �c�u�l�t�i�v�a�t�i�n�g� �e�x�e�r�c�i�s�e� �p�a�r�t�n�e�r�s�.� �M�o�d�i�f�i�c�a�t�i�o�n�s� �w�e�r�e� �m�a�d�e� �t�o� �m�a�k�e� �t�h�e� 

�m�a�t�e�r�i�a�l�s� �a�g�e�-�a�p�p�r�o�p�r�i�a�t�e� �(�e�.�g�.�,� �s�a�m�p�l�e� �s�c�e�n�a�r�i�o�s� �d�e�s�c�r�i�b�e�d� �o�l�d�e�r� �a�d�u�l�t�s�)� �a�n�d� �a�d�d�i�t�i�o�n�s� �s�u�c�h� 

�a�s� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �t�a�r�g�e�t� �h�e�a�r�t� �r�a�t�e� �w�e�r�e� �m�a�d�e�.� �T�h�i�s� �p�a�m�p�h�l�e�t� �w�a�s� �r�e�v�i�e�w�e�d� �w�i�t�h� �b�o�t�h� 

�g�r�o�u�p�s� �t�o� �i�n�s�u�r�e� �t�h�a�t� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �r�e�c�e�i�v�e�d� �b�y� �a�l�l� �s�u�b�j�e�c�t�s� �(�s�i�m�p�l�y� �h�a�n�d�i�n�g� �o�u�t� �t�h�e� 

�p�a�m�p�h�l�e�t� �w�o�u�l�d� �n�o�t� �a�d�e�q�u�a�t�e�l�y� �a�c�c�o�u�n�t� �f�o�r� �t�h�e� �u�s�e�f�u�l�n�e�s�s� �o�f� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�e� �s�t�u�d�y� �s�i�n�c�e� 

�i�t� �c�o�u�l�d� �n�o�t� �b�e� �a�s�s�u�m�e�d� �t�h�a�t� �s�u�b�j�e�c�t�s� �w�o�u�l�d� �r�e�a�d� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �o�n� �t�h�e�i�r� �o�w�n�)�.� �R�e�v�i�e�w�i�n�g� 

�t�h�e� �e�x�e�r�c�i�s�e� �p�a�m�p�h�l�e�t� �a�c�c�o�u�n�t�e�d� �f�o�r� �a�p�p�r�o�x�i�m�a�t�e�l�y� �1�2� �m�i�n�u�t�e�s� �o�f� �e�a�c�h� �i�n�t�e�r�v�e�n�t�i�o�n� �s�e�s�s�i�o�n�.� 

�T�h�e� �e�x�e�r�c�i�s�e�/�s�e�l�f�-�h�e�l�p� �p�a�m�p�h�l�e�t� �c�a�n� �b�e� �s�e�e�n� �i�n� �A�p�p�e�n�d�i�x� �F�.� 

�A�r�e�a� �A�c�t�i�v�i�t�i�e�s�.� �A�l�l� �s�u�b�j�e�c�t�s� �w�e�r�e� �p�r�o�v�i�d�e�d� �w�i�t�h� �a� �p�a�m�p�h�l�e�t� �c�a�l�l�e�d� �"�P�h�y�s�i�c�a�l� 

�A�c�t�i�v�i�t�i�e�s� �i�n� �t�h�e� �N�e�w� �R�i�v�e�r� �V�a�l�l�e�y� �A�r�e�a�"� �(�A�p�p�e�n�d�i�x� �G�)�.� �T�h�i�s� �p�a�m�p�h�l�e�t� �l�i�s�t�e�d� �v�a�r�i�o�u�s� 

�p�l�a�c�e�s� �i�n� �t�h�e� �c�o�m�m�u�n�i�t�y� �w�h�e�r�e� �s�u�b�j�e�c�t�s� �c�o�u�l�d� �e�n�g�a�g�e� �i�n� �t�h�e�i�r� �e�x�e�r�c�i�s�e�(�s�)� �o�f� �c�h�o�i�c�e�.� 
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�I�n�f�o�r�m�a�t�i�o�n� �w�a�s� �p�r�o�v�i�d�e�d� �a�b�o�u�t� �l�o�c�a�t�i�o�n� �h�o�u�r�s� �a�n�d� �w�h�e�t�h�e�r� �s�p�e�c�i�a�l� �c�l�a�s�s�e�s� �a�n�d�/�o�r� �d�i�s�c�o�u�n�t� 

�f�e�e�s� �w�e�r�e� �a�v�a�i�l�a�b�l�e� �f�o�r� �s�e�n�i�o�r�s�.� �A�c�t�i�v�i�t�y� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �p�r�o�v�i�d�e�d� �f�o�r� �a�e�r�o�b�i�c� �c�l�a�s�s�e�s�,� 

�w�a�t�e�r� �a�e�r�o�b�i�c�s�,� �s�w�i�m�m�i�n�g�,� �w�a�l�k�i�n�g� �c�l�u�b�s�,� �m�a�r�t�i�a�l� �a�r�t�s�,� �d�a�n�c�e�,� �g�o�l�f�,� �w�e�i�g�h�t�l�i�f�t�i�n�g�,� �f�i�t�n�e�s�s� 

�m�a�c�h�i�n�e�s�,� �a�n�d� �c�o�u�r�t� �s�p�o�r�t�s�.� 

�S�t�r�e�t�c�h�i�n�g�.� �A� �h�a�n�d�o�u�t� �a�d�a�p�t�e�d� �f�r�o�m� �A�l�t�e�r� �(�1�9�9�0�)� �w�h�i�c�h� �p�r�o�v�i�d�e�s� �a� �v�i�s�u�a�l� 

�r�e�p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �s�t�r�e�t�c�h�e�s� �p�a�r�t�i�c�u�l�a�r�l�y� �u�s�e�f�u�l� �f�o�r� �o�l�d�e�r� �a�d�u�l�t�s� �w�a�s� �p�r�o�v�i�d�e�d�.� �T�h�e� �h�a�n�d�o�u�t� 

�a�l�s�o� �l�i�s�t�e�d� �s�t�r�e�t�c�h�i�n�g� �g�u�i�d�e�l�i�n�e�s� �s�u�c�h� �a�s� �"�w�a�r�m� �u�p� �p�r�i�o�r� �t�o� �s�t�r�e�t�c�h�i�n�g�"� �a�n�d� �"�h�o�l�d� �t�h�e� �s�t�r�e�t�c�h� 

�a�n�d� �r�e�l�a�x�.�"� �(�A�p�p�e�n�d�i�x� �H�)�.� 

�C�o�n�t�r�o�l� �G�r�o�u�p� �I�n�t�e�r�v�e�n�t�i�o�n�.� �C�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �a�t�t�e�n�d�e�d� �a� �g�r�o�u�p� �a�t� �t�h�e� �C�e�n�t�e�r� �f�o�r� 

�R�e�s�e�a�r�c�h� �i�n� �H�e�a�l�t�h� �B�e�h�a�v�i�o�r� �a�t� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� �a�t� �w�h�i�c�h� 

�t�i�m�e� �a�l�l� �o�f� �t�h�e� �a�b�o�v�e� �i�n�f�o�r�m�a�t�i�o�n� �w�a�s� �p�r�o�v�i�d�e�d�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e�y� �c�o�m�p�l�e�t�e�d� �t�h�e� �s�e�l�f�-� 

�e�f�f�i�c�a�c�y� �a�n�d� �o�u�t�c�o�m�e� �e�x�p�e�c�t�a�n�c�y� �m�e�a�s�u�r�e�s� �(�d�e�s�c�r�i�b�e�d� �b�e�l�o�w� �i�n� �t�h�e� �M�e�a�s�u�r�e�s� �s�e�c�t�i�o�n�)� 

�i�m�m�e�d�i�a�t�e�l�y� �p�r�i�o�r� �t�o� �a�n�d� �f�o�l�l�o�w�i�n�g� �r�e�c�e�i�p�t� �a�n�d� �r�e�v�i�e�w� �o�f� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n�.� �T�h�e�y� �w�e�r�e� �g�i�v�e�n� 

�n�e�w� �a�c�t�i�v�i�t�y� �l�o�g�s� �a�n�d� �s�c�h�e�d�u�l�e�d� �t�o� �"�d�r�o�p� �b�y �� �a�n�y� �t�i�m�e� �d�u�r�i�n�g� �a� �s�c�h�e�d�u�l�e�d� �t�i�m�e� �p�e�r�i�o�d� �t�h�r�e�e� 

�w�e�e�k�s� �l�a�t�e�r� �t�o� �r�e�t�u�r�n� �t�h�e�i�r� �s�e�c�o�n�d� �t�h�r�e�e� �w�e�e�k� �l�o�g�,� �c�o�m�p�l�e�t�e� �t�h�e� �s�e�l�f�-�e�f�f�i�c�a�c�y� �a�n�d� �o�u�t�c�o�m�e� 

�e�x�p�e�c�t�a�n�c�y� �q�u�e�s�t�i�o�n�n�a�i�r�e�s�,� �a�n�d� �r�e�c�e�i�v�e� �a� �f�i�n�a�l� �l�o�g�.� �T�h�e�y� �r�e�p�e�a�t�e�d� �t�h�i�s� �"�d�r�o�p� �b�y�"� �p�r�o�c�e�d�u�r�e� 

�a�g�a�i�n� �t�h�r�e�e� �w�e�e�k�s� �l�a�t�e�r� �(�f�o�r� �a� �c�o�m�b�i�n�e�d� �t�o�t�a�l� �o�f� �n�i�n�e� �w�e�e�k�s� �o�f� �s�e�l�f�-�m�o�n�i�t�o�r�i�n�g�)� �a�t� �w�h�i�c�h� 

�t�i�m�e� �t�h�e�y� �r�e�c�e�i�v�e�d� �c�o�u�p�o�n�s� �e�n�t�i�t�l�i�n�g� �t�h�e�m� �t�o� �f�r�e�e� �a�n�d� �d�i�s�c�o�u�n�t� �i�t�e�m�s� �a�t� �v�a�r�i�o�u�s� �l�o�c�a�l� 

�e�s�t�a�b�l�i�s�h�m�e�n�t�s�.� �T�h�e�y� �a�l�s�o� �c�o�m�p�l�e�t�e�d� �a� �p�o�s�t�-�i�n�t�e�r�v�e�n�t�i�o�n� �q�u�e�s�t�i�o�n�n�a�i�r�e� �(�d�e�s�c�r�i�b�e�d� �b�e�l�o�w�)�.� 

�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �I�n�t�e�r�v�e�n�t�i�o�n�.� �T�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �f�o�r� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� 

�i�n�c�l�u�d�e�d� �a�l�l� �c�o�m�p�o�n�e�n�t�s� �d�e�s�c�r�i�b�e�d� �f�o�r� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �i�n�t�e�r�v�e�n�t�i�o�n�.� �T�h�u�s�,� �u�p�o�n� �a�r�r�i�v�a�l� �t�o� 

�t�h�e� �g�r�o�u�p�,� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �h�a�n�d�e�d� �i�n� �t�h�e�i�r� �b�a�s�e�l�i�n�e� �a�c�t�i�v�i�t�y� �l�o�g�s�,� �r�e�c�e�i�v�e�d� �t�h�e�i�r� 

�p�h�y�s�i�c�i�a�n� �r�e�l�e�a�s�e� �f�o�r�m�,� �c�o�m�p�l�e�t�e�d� �o�u�t�c�o�m�e� �e�x�p�e�c�t�a�n�c�y� �a�n�d� �s�e�l�f�-�e�f�f�i�c�a�c�y� �q�u�e�s�t�i�o�n�n�a�i�r�e�s�,� 
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�a�n�d� �r�e�c�e�i�v�e�d� �a�n�d� �r�e�v�i�e�w�e�d� �a�l�l� �w�r�i�t�t�e�n� �i�n�f�o�r�m�a�t�i�o�n� �w�i�t�h� �t�h�e� �r�e�s�e�a�r�c�h�e�r�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �w�a�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �i�n�t�e�r�v�e�n�t�i�o�n�.� 

�V�i�d�e�o�t�a�p�e� �V�i�e�w�i�n�g�.� �T�w�o� �v�i�d�e�o�t�a�p�e�s� �a�b�o�u�t� �e�x�e�r�c�i�s�e� �f�o�r� �o�l�d�e�r� �a�d�u�l�t�s� �w�e�r�e� �s�h�o�w�n�.� 

�"�B�e� �W�e�l�l�:� �P�h�y�s�i�c�a�l� �F�i�t�n�e�s�s� �i�n� �t�h�e� �L�a�t�e�r� �Y�e�a�r�s�"� �(�C�h�u�r�c�h�i�l�l� �F�i�l�m�s�,� �1�9�8�3�)� �a�n�d� �"�E�x�e�r�c�i�s�e� �a�n�d� 

�t�h�e� �O�l�d�e�r� �I�n�d�i�v�i�d�u�a�l�"� �(�M�i�l�n�e�r�-�F�e�n�w�i�c�k�,� �I�n�c�.�,� �1�9�8�6�)� �w�e�r�e� �c�h�o�s�e�n� �b�e�c�a�u�s�e�,� �t�o�g�e�t�h�e�r�,� �t�h�e�y� 

�p�r�o�v�i�d�e�d� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �a�g�i�n�g�,� �t�h�e� �b�e�n�e�f�i�t�s� �o�f� �e�x�e�r�c�i�s�e� �f�o�r� �o�l�d�e�r� �a�d�u�l�t�s�,� �t�y�p�e�s� �o�f� 

�a�c�t�i�v�i�t�i�e�s�,� �a�n�d� �s�u�g�g�e�s�t�i�o�n�s� �f�o�r� �g�e�t�t�i�n�g� �s�t�a�r�t�e�d� �o�n� �a�n� �e�x�e�r�c�i�s�e� �p�r�o�g�r�a�m�.� �T�h�r�o�u�g�h�o�u�t� �t�h�e�s�e� 

�v�i�d�e�o�t�a�p�e�s�,� �s�e�v�e�r�a�l� �o�l�d�e�r� �a�d�u�l�t�s� �s�p�e�a�k� �a�b�o�u�t� �e�x�e�r�c�i�s�e� �i�n� �t�h�e�i�r� �l�i�v�e�s� �a�n�d� �a�r�e� �s�h�o�w�n� �e�n�g�a�g�i�n�g� 

�i�n� �a� �w�i�d�e� �v�a�r�i�e�t�y� �o�f� �a�c�t�i�v�i�t�i�e�s�.� �T�h�u�s�,� �p�e�e�r� �m�o�d�e�l�l�i�n�g� �w�a�s� �a�n� �o�n�g�o�i�n�g� �e�l�e�m�e�n�t� �t�h�r�o�u�g�h�o�u�t� 

�t�h�e�s�e� �t�w�o� �v�i�d�e�o�t�a�p�e�s� �(�s�e�e� �A�p�p�e�n�d�i�x� �I� �f�o�r� �v�i�d�e�o�t�a�p�e� �c�o�n�t�e�n�t� �e�x�a�m�p�l�e�s�)�.� �M�o�d�e�l�l�i�n�g� �i�s� �a� 

�m�e�t�h�o�d� �p�r�e�v�i�o�u�s�l�y� �d�e�s�c�r�i�b�e�d� �a�s� �o�n�e� �w�a�y� �i�n� �w�h�i�c�h� �s�e�l�f�-�e�f�f�i�c�a�c�y� �m�a�y� �b�e� �e�n�h�a�n�c�e�d� �a�n�d� �w�a�s� 

�t�h�u�s� �i�n�t�e�g�r�a�t�e�d� �i�n�t�o� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �i�n�t�e�r�v�e�n�t�i�o�n� �v�i�a� �t�h�e� �v�i�d�e�o�t�a�p�e�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� 

�i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �v�i�a� �t�h�e� �v�i�d�e�o�t�a�p�e�s�,� �p�a�r�t�i�c�u�l�a�r�l�y� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�r�o�v�i�d�e�d� �v�i�a� �t�h�e� 

�m�o�d�e�l�s� �i�n� �t�h�e� �v�i�d�e�o�t�a�p�e�s� �(�e�.�g�.�,� �t�h�e�i�r� �i�m�p�r�o�v�e�d� �h�e�a�l�t�h�)� �w�a�s� �h�y�p�o�t�h�e�s�i�z�e�d� �t�o� �e�n�h�a�n�c�e� 

�p�a�r�t�i�c�i�p�a�n�t�s �� �o�u�t�c�o�m�e� �e�x�p�e�c�t�a�n�c�i�e�s� �r�e�g�a�r�d�i�n�g� �t�h�e� �b�e�n�e�f�i�t�s� �o�f� �e�x�e�r�c�i�s�e�.� 

�P�e�r�s�o�n�a�l�i�z�e�d� �P�l�a�n�n�i�n�g�.� �A�f�t�e�r� �v�i�e�w�i�n�g� �t�h�e� �v�i�d�e�o�t�a�p�e�s� �a�n�d� �t�a�k�i�n�g� �a� �s�h�o�r�t� �b�r�e�a�k�,� 

�s�u�b�j�e�c�t�s� �w�e�r�e� �t�o�l�d� �t�h�a�t� �t�h�e�y� �w�o�u�l�d� �n�e�x�t� �b�e� �d�e�v�e�l�o�p�i�n�g�,� �w�i�t�h� �t�h�e� �a�i�d� �o�f� �t�h�e� �r�e�s�e�a�r�c�h�e�r�s�,� �a�n� 

�i�n�d�i�v�i�d�u�a�l�i�z�e�d� �e�x�e�r�c�i�s�e� �p�r�o�g�r�a�m�.� �T�h�e�y� �w�e�r�e� �r�e�m�i�n�d�e�d� �o�n�c�e� �a�g�a�i�n� �t�h�a�t� �t�h�e� �s�t�u�d�y� �d�o�e�s� �n�o�t� 

�r�e�q�u�i�r�e� �t�h�a�t� �t�h�e�y� �e�n�g�a�g�e� �i�n� �e�x�e�r�c�i�s�e� �b�u�t� �t�h�a�t� �t�h�e�y� �h�a�d� �a�l�l� �i�n�d�i�c�a�t�e�d� �t�h�e�y� �w�o�u�l�d� �l�i�k�e� �t�o� �b�e� 

�p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �m�o�r�e� �e�x�e�r�c�i�s�e� �a�n�d� �t�h�a�t� �t�h�i�s� �p�l�a�n� �w�a�s� �a�i�m�e�d� �a�t� �h�e�l�p�i�n�g� �t�h�e�m� �a�c�h�i�e�v�e� �t�h�a�t� 

�g�o�a�l�.� �T�h�e�y� �w�e�r�e� �a�l�s�o� �t�o�l�d� �t�h�a�t� �(�a�)� �t�h�e�i�r� �p�l�a�n� �w�o�u�l�d� �b�e� �a� �f�l�e�x�i�b�l�e� �o�n�e� �w�h�i�c�h� �c�o�u�l�d� �b�e� 

�a�d�j�u�s�t�e�d� �i�f� �t�h�e�y� �f�o�u�n�d� �t�h�e� �n�e�e�d� �t�o� �d�o� �s�o�,� �(�b�)� �t�h�e�y� �w�o�u�l�d� �b�e� �a�n�t�i�c�i�p�a�t�i�n�g� �d�i�f�f�i�c�u�l�t�i�e�s� �a�h�e�a�d� �o�f� 

�t�i�m�e�,� �a�n�d� �(�c�)� �t�h�e�y� �w�o�u�l�d� �m�a�k�e� �d�e�c�i�s�i�o�n�s� �r�e�g�a�r�d�i�n�g� �h�o�w� �t�h�e�y� �w�o�u�l�d� �a�d�j�u�s�t� �t�h�e�i�r� �r�o�u�t�i�n�e� 

�w�h�e�n� �a�n�d� �i�f� �d�i�f�f�i�c�u�l�t�i�e�s� �o�r� �o�b�s�t�a�c�l�e�s� �a�r�o�s�e�.� �A� �s�a�m�p�l�e� �a�n�d� �a� �b�l�a�n�k� �p�e�r�s�o�n�a�l� �p�l�a�n�n�i�n�g� 
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�w�o�r�k�s�h�e�e�t� �c�o�n�t�a�i�n�i�n�g� �s�e�v�e�r�a�l� �p�l�a�n�n�i�n�g� �e�l�e�m�e�n�t�s� �w�a�s� �p�r�o�v�i�d�e�d� �t�o� �e�a�c�h� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� 

�s�u�b�j�e�c�t� �(�A�p�p�e�n�d�i�c�e�s� �J� �a�n�d� �K�)�.� �T�h�e� �f�i�r�s�t� �e�l�e�m�e�n�t� �r�e�q�u�i�r�e�d� �s�u�b�j�e�c�t�s� �t�o� �w�r�i�t�e� �d�o�w�n� �t�h�e�i�r� 

�r�e�a�s�o�n�(�s�)� �f�o�r� �w�a�n�t�i�n�g� �t�o� �e�x�e�r�c�i�s�e� �m�o�r�e� �(�l�o�n�g� �t�e�r�m� �g�o�a�l�)�.� �T�h�e� �s�e�c�o�n�d� �e�l�e�m�e�n�t� �r�e�q�u�i�r�e�d� �t�h�a�t� 

�t�h�e�y� �w�r�i�t�e� �a�c�t�i�v�i�t�i�e�s� �w�h�i�c�h� �w�o�u�l�d� �b�e�s�t� �h�e�l�p� �t�h�e�m� �a�c�h�i�e�v�e� �t�h�e� �g�o�a�l�.� �N�e�x�t�,� �s�u�b�j�e�c�t�s� �c�h�o�s�e� 

�o�n�e� �o�r� �m�o�r�e� �p�r�e�f�e�r�r�e�d� �a�c�t�i�v�i�t�i�e�s� �t�h�e�y� �w�a�n�t�e�d� �t�o� �e�n�g�a�g�e� �i�n�.� �F�o�r� �g�o�a�l�s� �w�h�i�c�h� �m�i�g�h�t� �b�e� 

�a�c�h�i�e�v�e�d� �t�h�r�o�u�g�h� �i�n�c�r�e�a�s�e�d� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y�,� �w�a�l�k�i�n�g� �w�a�s� �e�n�c�o�u�r�a�g�e�d� �b�e�c�a�u�s�e� �o�f� �i�t�s� �e�a�s�e� 

�a�n�d� �b�e�c�a�u�s�e� �i�t� �i�s� �t�h�e� �a�c�t�i�v�i�t�y� �o�f� �c�h�o�i�c�e� �f�o�r� �m�o�s�t� �o�l�d�e�r� �a�d�u�l�t�s� �(�P�e�r�r�i�n�,� �1�9�8�1�)�.� �N�e�x�t�,� �s�u�b�j�e�c�t�s� 

�c�h�o�s�e� �a�n�d� �w�r�o�t�e� �d�o�w�n� �a� �s�h�o�r�t�-�t�e�r�m� �m�i�n�i�m�u�m� �g�o�a�l� �(�f�r�e�q�u�e�n�c�y� �a�n�d� �d�u�r�a�t�i�o�n� �o�f� �a�c�t�i�v�i�t�y� 

�w�h�i�c�h� �t�h�e� �s�u�b�j�e�c�t� �f�e�l�t� �w�o�u�l�d� �b�e� �r�e�l�a�t�i�v�e�l�y� �e�a�s�y� �t�o� �a�c�h�i�e�v�e�)�.� �I�n�t�e�n�s�i�t�y� �g�o�a�l�s� �w�e�r�e� �n�o�t� 

�i�n�c�l�u�d�e�d� �b�e�c�a�u�s�e� �o�f� �t�h�e� �u�n�s�u�p�e�r�v�i�s�e�d� �n�a�t�u�r�e� �o�f� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �a�n�d� �p�o�t�e�n�t�i�a�l� �l�i�m�i�t�a�t�i�o�n�s� �d�u�e� 

�t�o� �p�h�y�s�i�c�a�l� �c�o�n�d�i�t�i�o�n�s� �s�u�c�h� �a�s� �h�e�a�r�t� �d�i�s�e�a�s�e�.� �I�n� �f�a�c�t�,� �a�s� �p�r�e�v�i�o�u�s�l�y� �d�i�s�c�u�s�s�e�d�,� �m�o�d�e�r�a�t�e� 

�i�n�t�e�n�s�i�t�y� �l�e�v�e�l�s� �w�e�r�e� �r�e�p�e�a�t�e�d�l�y� �r�e�c�o�m�m�e�n�d�e�d� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �d�u�e� �t�o� �t�h�e�s�e� 

�i�m�p�o�r�t�a�n�t� �c�o�n�s�i�d�e�r�a�t�i�o�n�s�.� �F�o�l�l�o�w�i�n�g� �t�h�e� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� �s�h�o�r�t�-�t�e�r�m� �g�o�a�l�s�,� �s�u�b�j�e�c�t�s� 

�d�e�t�e�r�m�i�n�e�d� �d�a�y�s� �a�n�d� �t�i�m�e�s� �o�f� �t�h�e� �d�a�y� �w�h�e�n� �e�x�e�r�c�i�s�e� �c�o�u�l�d� �b�e� �s�c�h�e�d�u�l�e�d� �a�n�d� �t�h�e�n� �c�h�o�s�e� 

�a�l�t�e�r�n�a�t�i�v�e� �d�a�y�s� �a�n�d� �t�i�m�e�s� �i�f� �s�o�m�e�t�h�i�n�g� �i�n�t�e�r�f�e�r�e�d� �w�i�t�h� �t�h�e�i�r� �p�l�a�n�n�e�d� �o�n�e�s�.� �S�u�b�j�e�c�t�s� �w�e�r�e� 

�n�e�x�t� �r�e�q�u�i�r�e�d� �t�o� �c�h�o�o�s�e� �a�l�t�e�r�n�a�t�i�v�e� �a�c�t�i�v�i�t�i�e�s� �t�h�e�y� �w�o�u�l�d� �b�e� �w�i�l�l�i�n�g� �t�o� �t�r�y� �i�f� �u�n�a�b�l�e� �t�o� �e�n�g�a�g�e� 

�i�n� �t�h�e�i�r� �i�n�i�t�i�a�l� �c�h�o�s�e�n� �a�c�t�i�v�i�t�i�e�s�.� �N�e�x�t�,� �s�u�b�j�e�c�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �w�r�i�t�e� �d�o�w�n� �t�h�i�n�g�s� �t�h�a�t� �m�a�y� 

�p�r�e�v�e�n�t� �o�r� �i�n�t�e�r�f�e�r�e� �w�i�t�h� �e�x�e�r�c�i�s�e� �(�a�n�t�i�c�i�p�a�t�e�d� �b�a�r�r�i�e�r�s�)�.� �T�h�e�y� �a�l�s�o� �d�e�v�e�l�o�p�e�d� �a�n�d� �w�r�o�t�e� 

�d�o�w�n� �s�t�r�a�t�e�g�i�e�s� �t�o� �o�v�e�r�c�o�m�e� �t�h�e�s�e� �b�a�r�r�i�e�r�s�.� �F�i�n�a�l�l�y�,� �s�u�b�j�e�c�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �e�s�t�a�b�l�i�s�h� 

�w�e�e�k�l�y� �s�e�l�f�-�r�e�w�a�r�d�(�s�)� �f�o�r� �i�n�c�r�e�a�s�i�n�g� �e�x�e�r�c�i�s�e�.� �P�o�t�e�n�t�i�a�l� �i�m�p�e�d�i�m�e�n�t�s� �a�n�d� �s�o�l�u�t�i�o�n� 

�s�u�g�g�e�s�t�i�o�n�s� �w�e�r�e� �d�i�s�c�u�s�s�e�d� �w�i�t�h� �t�h�e� �r�e�s�e�a�r�c�h�e�r�s� �r�a�t�h�e�r� �t�h�a�n� �r�e�l�y�i�n�g� �e�n�t�i�r�e�l�y� �o�n� �t�h�e� 

�i�n�d�i�v�i�d�u�a�l�s �� �a�b�i�l�i�t�y� �t�o� �g�e�n�e�r�a�t�e� �p�r�o�b�l�e�m�s� �a�n�d� �s�o�l�u�t�i�o�n�s�.� �T�h�e�s�e� �w�e�r�e� �b�a�s�e�d� �o�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e� 

�a�n�d� �i�n�c�l�u�d�e�d� �s�u�c�h� �t�h�o�u�g�h�t�s� �a�s� �"�I�'�m� �t�o�o� �t�i�r�e�d�"� �a�n�d� �"�I�t�'�s� �t�o�o� �c�o�l�d�"� �a�n�d� �r�e�s�p�e�c�t�i�v�e� �c�o�g�n�i�t�i�v�e� 

�a�n�d� �b�e�h�a�v�i�o�r�a�l� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �s�t�r�a�t�e�g�i�e�s� �s�u�c�h� �a�s� �"�I�'�l�l� �r�e�m�i�n�d� �m�y�s�e�l�f� �t�h�a�t� �e�x�e�r�c�i�s�i�n�g� �w�i�l�l� 
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�r�e�-�e�n�e�r�g�i�z�e� �m�e�"� �a�n�d� �"�I�'�l�l� �r�e�a�l�l�y� �b�u�n�d�l�e� �u�p�"� �o�r� �"�I�'�l�l� �w�a�l�k� �a�t� �t�h�e� �m�a�l�l�.�"� �O�v�e�r�a�l�l�,� �t�h�e� 

�p�e�r�s�o�n�a�l�i�z�e�d� �p�l�a�n�n�i�n�g� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �m�a�x�i�m�i�z�e� �t�h�e� �p�r�o�b�a�b�i�l�i�t�y� �o�f� �s�u�c�c�e�s�s� �(�e�.�g�.�,� �s�m�a�l�l�,� 

�a�t�t�a�i�n�a�b�l�e� �g�o�a�l�s�)�.� �B�y� �r�e�a�c�h�i�n�g� �e�v�e�n� �a� �s�m�a�l�l� �g�o�a�l�,� �p�a�r�t�i�c�i�p�a�n�t�s� �w�o�u�l�d� �b�e� �a�c�h�i�e�v�i�n�g� �a� 

�"�m�a�s�t�e�r�y� �e�x�p�e�r�i�e�n�c�e�, �� �p�r�e�v�i�o�u�s�l�y� �d�e�s�c�r�i�b�e�d� �a�s� �o�n�e� �w�a�y� �i�n� �w�h�i�c�h� �s�e�l�f�-�e�f�f�i�c�a�c�y� �a�n�d� 

�c�o�n�t�i�n�u�e�d� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e� �m�i�g�h�t� �o�c�c�u�r�.� 

�T�h�e� �r�e�s�e�a�r�c�h�e�r�s� �g�u�i�d�e�d� �t�h�i�s� �i�n�d�i�v�i�d�u�a�l�i�z�e�d� �p�l�a�n�n�i�n�g� �i�n� �a� �g�r�o�u�p� �s�e�t�t�i�n�g� �r�a�t�h�e�r� �t�h�a�n� 

�t�h�r�o�u�g�h� �i�n�d�i�v�i�d�u�a�l� �m�e�e�t�i�n�g�s� �i�n� �o�r�d�e�r� �t�o� �m�a�x�i�m�i�z�e� �s�t�a�n�d�a�r�d�i�z�a�t�i�o�n� �o�f� �r�e�s�e�a�r�c�h�e�r�-�p�a�r�t�i�c�i�p�a�n�t� 

�i�n�t�e�r�a�c�t�i�o�n�.� �E�a�c�h� �e�l�e�m�e�n�t� �o�f� �t�h�e� �p�e�r�s�o�n�a�l�i�z�e�d� �p�l�a�n� �w�a�s� �d�e�s�c�r�i�b�e�d� �t�o� �t�h�e� �e�n�t�i�r�e� �g�r�o�u�p�.� �E�a�c�h� 

�o�f� �t�h�e� �t�h�r�e�e� �r�e�s�e�a�r�c�h�e�r�s� �t�h�e�n� �h�e�l�p�e�d� �o�n�e� �t�h�i�r�d� �o�f� �t�h�e� �g�r�o�u�p� �c�o�m�p�l�e�t�e� �t�h�a�t� �e�l�e�m�e�n�t� �p�r�i�o�r� �t�o� 

�m�o�v�i�n�g� �o�n� �t�o� �t�h�e� �n�e�x�t� �e�l�e�m�e�n�t�.� 

�F�o�l�l�o�w�i�n�g� �p�e�r�s�o�n�a�l� �p�l�a�n�n�i�n�g� �c�o�m�p�l�e�t�i�o�n�,� �a�l�l� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �w�e�r�e� 

�a�s�k�e�d� �t�o� �s�i�g�n� �a� �w�r�i�t�t�e�n� �c�o�m�m�i�t�m�e�n�t� �t�o� �f�o�l�l�o�w� �t�h�e�i�r� �p�l�a�n� �t�o� �t�h�e� �b�e�s�t� �o�f� �t�h�e�i�r� �a�b�i�l�i�t�y� 

�(�A�p�p�e�n�d�i�x� �L�)�.� �T�h�e�y� �t�h�e�n� �c�o�m�p�l�e�t�e�d� �t�h�e� �s�e�l�f�-�e�f�f�i�c�a�c�y� �a�n�d� �o�u�t�c�o�m�e� �e�x�p�e�c�t�a�n�c�y� 

�q�u�e�s�t�i�o�n�n�a�i�r�e�s�.� 

�I�n�t�e�r�v�e�n�t�i�o�n� �R�e�l�i�a�b�i�l�i�t�y�.� �T�o� �i�n�s�u�r�e� �r�e�l�i�a�b�i�l�i�t�y� �o�f� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �a�c�r�o�s�s� �i�n�t�e�r�v�e�n�t�i�o�n� �g�r�o�u�p� 

�s�e�s�s�i�o�n�s�,� �t�h�e� �t�w�o� �r�e�s�e�a�r�c�h� �a�s�s�i�s�t�a�n�t�s� �w�e�r�e� �p�r�o�v�i�d�e�d� �w�i�t�h� �a� �c�h�e�c�k�l�i�s�t� �o�f� �a�l�l� �e�l�e�m�e�n�t�s� �o�f� �t�h�e� 

�i�n�t�e�r�v�e�n�t�i�o�n� �t�o� �b�e� �d�i�s�c�u�s�s�e�d� �a�n�d� �s�p�e�c�i�f�i�c� �i�m�p�o�r�t�a�n�t� �c�o�m�m�e�n�t�s� �a�n�d� �p�o�i�n�t�s� �t�o� �b�e� �m�a�d�e� �(�e�.�g�.�,� 

�r�e�m�i�n�d�i�n�g� �p�a�r�t�i�c�i�p�a�n�t�s� �t�o� �r�e�m�a�i�n� �a�t� �a� �"�m�o�d�e�r�a�t�e�"� �l�e�v�e�l� �o�f� �e�x�e�r�c�i�s�e� �a�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �t�h�e� 

�P�e�r�c�e�i�v�e�d� �E�x�e�r�t�i�o�n� �S�c�a�l�e� �a�n�d� �t�a�r�g�e�t� �h�e�a�r�t� �r�a�t�e�s�)�.� �R�e�s�e�a�r�c�h� �a�s�s�i�s�t�a�n�t�s� �p�l�a�c�e�d� �a� �c�h�e�c�k� �n�e�x�t� �t�o� 

�e�a�c�h� �e�l�e�m�e�n�t� �t�o� �b�e� �r�e�v�i�e�w�e�d� �a�n�d� �c�o�m�m�e�n�t�s� �t�o� �b�e� �m�a�d�e�.� �N�o� �e�l�e�m�e�n�t� �o�r� �c�o�m�m�e�n�t� �r�e�q�u�i�r�e�d� 

�w�a�s� �o�m�m�i�t�e�d� �d�u�r�i�n�g� �a�n�y� �o�f� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g�s� �a�n�d� �t�h�e�r�e�f�o�r�e� �r�e�l�i�a�b�i�l�i�t�y� �w�a�s� �d�e�t�e�r�m�i�n�e�d� �t�o� 

�b�e� �1�.�0�.� 

�M�e�a�s�u�r�e�s� 
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�S�t�a�g�e�s� �o�f� �C�h�a�n�g�e� �S�c�a�l�e� �(�S�O�C�)�.� �T�h�e� �S�O�C�,� �f�i�r�s�t� �d�e�v�e�l�o�p�e�d� �b�y� �M�c�C�o�n�n�a�u�g�h�y�,� �P�r�o�c�h�a�s�k�a�,� 

�a�n�d� �V�e�l�i�c�e�r� �(�1�9�8�3�)�,� �h�a�s� �b�e�e�n� �u�s�e�d� �t�o� �m�e�a�s�u�r�e� �s�t�a�g�e�s� �o�f� �c�h�a�n�g�e� �a�c�r�o�s�s� �a� �v�a�r�i�e�t�y� �o�f� �h�e�a�l�t�h� 

�b�e�h�a�v�i�o�r�s�.� �I�t� �w�a�s� �r�e�v�i�s�e�d� �f�o�r� �u�s�e� �w�i�t�h� �o�l�d�e�r� �a�d�u�l�t�s� �(�B�a�r�k�e� �&� �N�i�c�h�o�l�a�s�,� �1�9�9�0�)�,� �h�o�w�e�v�e�r�,� 

�t�h�i�s� �r�e�v�i�s�i�o�n� �d�i�d� �n�o�t� �i�n�c�l�u�d�e� �m�e�a�s�u�r�e�m�e�n�t� �o�f� �t�h�e� �p�r�e�p�a�r�a�t�i�o�n� �s�t�a�g�e�.� �S�e�v�e�r�a�l� �s�t�u�d�i�e�s� �h�a�v�e� 

�u�s�e�d� �s�i�n�g�l�e� �q�u�e�s�t�i�o�n� �s�c�a�l�e�s� �t�o� �m�e�a�s�u�r�e� �s�t�a�g�e�s� �o�f� �c�h�a�n�g�e�.� �O�n�e� �s�u�c�h� �s�t�u�d�y� �w�a�s� �c�o�n�d�u�c�t�e�d� �b�y� 

�M�a�r�c�u�s�,� �R�a�k�o�w�s�k�i�,� �a�n�d� �R�o�s�s�i� �(�1�9�9�2�)�.� �I�n� �t�h�i�s� �s�t�u�d�y�,� �s�t�a�g�e�s� �o�f� �a�d�o�p�t�i�n�g� �e�x�e�r�c�i�s�e� �w�e�r�e� 

�m�e�a�s�u�r�e�d� �u�s�i�n�g� �a�n� �1�1�-�p�o�i�n�t� �s�c�a�l�e� �i�n� �t�h�e� �s�h�a�p�e� �o�f� �a� �l�a�d�d�e�r�.� �E�a�c�h� �r�u�n�g� �h�a�d� �a� �n�u�m�b�e�r� �(�0� 

�t�h�r�o�u�g�h� �1�0�)�,� �a�n�d� �f�i�v�e� �r�u�n�g�s� �a�l�s�o� �h�a�d� �w�r�i�t�t�e�n� �l�a�b�e�l�s� �t�o� �s�e�r�v�e� �a�s� �a�n�c�h�o�r� �p�o�i�n�t�s�.� �T�h�e� �0� �r�u�n�g� 

�w�a�s� �l�a�b�e�l�e�d� �J� �c�u�r�r�e�n�t�l�y� �d�o� �n�o�t� �e�x�e�r�c�i�s�e� �a�n�d� �I� �d�o� �n�o�t� �i�n�t�e�n�d� �t�o� �s�t�a�r�t� �e�x�e�r�c�i�s�i�n�g� �i�n� �t�h�e� �n�e�x�t� �s�i�x� 

�m�o�n�t�h�s� �(�p�r�e�c�o�n�t�e�m�p�l�a�t�i�o�n�)�,� �t�w�o� �w�a�s� �l�a�b�e�l�e�d� �/� �c�u�r�r�e�n�t�l�y� �d�o� �n�o�t� �e�x�e�r�c�i�s�e�,� �b�u�t� �I� �a�m� �t�h�i�n�k�i�n�g� 

�a�b�o�u�t� �s�t�a�r�t�i�n�g� �t�o� �e�x�e�r�c�i�s�e� �i�n� �t�h�e� �n�e�x�t� �s�i�x� �m�o�n�t�h�s� �(�c�o�n�t�e�m�p�l�a�t�i�o�n�)�,� �f�i�v�e� �w�a�s� �l�a�b�e�l�e�d� �7� 

�c�u�r�r�e�n�t�l�y� �e�x�e�r�c�i�s�e� �s�o�m�e�,� �b�u�t� �n�o�t� �r�e�g�u�i�a�r�l�y� �(�p�r�e�p�a�r�a�t�i�o�n�)�,� �e�i�g�h�t� �w�a�s� �l�a�b�e�l�e�d� �I� �c�u�r�r�e�n�t�l�y� 

�e�x�e�r�c�i�s�e� �r�e�g�u�l�a�r�l�y� �b�u�t� �I� �h�a�v�e� �o�n�l�y� �b�e�g�u�n� �d�o�i�n�g� �s�o� �w�i�t�h�i�n� �t�h�e� �l�a�s�t� �s�i�x� �m�o�n�t�h�s� �(�a�c�t�i�o�n�)�,� �a�n�d� 

�1�0� �w�a�s� �l�a�b�e�l�e�d� �7� �c�u�r�r�e�n�t�l�y� �e�x�e�r�c�i�s�e� �r�e�g�u�l�a�r�l�y� �a�n�d� �h�a�v�e� �d�o�n�e� �s�o� �f�o�r� �l�o�n�g�e�r� �t�h�a�n� �s�i�x� �m�o�n�t�h�s� 

�(�m�a�i�n�t�e�n�a�n�c�e�)�.� �T�h�e� �f�o�r�m�a�l� �s�t�a�g�e� �o�f� �a�d�o�p�t�i�o�n� �l�a�b�e�l�s�,� �n�o�t�e�d� �i�n� �p�a�r�e�n�t�h�e�s�e�s� �a�b�o�v�e�,� �w�e�r�e� �n�o�t� 

�p�l�a�c�e�d� �o�n� �t�h�e� �l�a�d�d�e�r�.� �R�e�s�p�o�n�d�e�n�t�s� �p�i�c�k�e�d� �t�h�e� �r�u�n�g� �o�n� �t�h�e� �l�a�d�d�e�r� �t�h�a�t� �m�o�s�t� �a�c�c�u�r�a�t�e�l�y� 

�d�e�s�c�r�i�b�e�d� �t�h�e�i�r� �c�u�r�r�e�n�t� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r�.� �R�e�g�u�l�a�r� �e�x�e�r�c�i�s�e� �w�a�s� �d�e�f�i�n�e�d� �a�s� �e�x�e�r�c�i�s�i�n�g� �t�h�r�e�e� 

�o�r� �m�o�r�e� �t�i�m�e�s� �p�e�r� �w�e�e�k� �f�o�r� �a�t� �l�e�a�s�t� �2�0� �m�i�n�u�t�e�s� �e�a�c�h� �t�i�m�e� �(�A�m�e�r�i�c�a�n� �C�o�l�l�e�g�e� �o�f� �S�p�o�r�t�s� 

�M�e�d�i�c�i�n�e�,� �1�9�9�0�)�.� �R�e�s�p�o�n�d�e�n�t�s� �c�o�u�l�d� �i�n�d�i�c�a�t�e� �n�u�m�b�e�r�s� �o�t�h�e�r� �t�h�a�n� �t�h�o�s�e� �t�h�a�t� �w�e�r�e� �l�a�b�e�l�e�d�,� 

�b�u�t� �t�h�e� �l�a�b�e�l�s� �c�o�r�r�e�s�p�o�n�d�e�d� �t�o� �t�h�e� �m�i�n�i�m�u�m� �r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �m�e�m�b�e�r�s�h�i�p� �i�n� �a� �p�a�r�t�i�c�u�l�a�r� 

�s�t�a�g�e�.� �T�h�u�s�,� �a� �s�u�b�j�e�c�t� �r�e�s�p�o�n�d�i�n�g� �w�i�t�h� �a� �"�f�o�u�r�"� �o�n� �t�h�e� �l�a�d�d�e�r� �w�a�s� �c�l�a�s�s�i�f�i�e�d� �a�s� �a� 

�c�o�n�t�e�m�p�l�a�t�o�r� �b�e�c�a�u�s�e� �t�h�e� �m�i�n�i�m�u�m� �r�e�q�u�i�r�e�m�e�n�t�s� �f�o�r� �t�h�e� �p�r�e�p�a�r�a�t�i�o�n� �s�t�a�g�e� �h�a�d� �n�o�t� �b�e�e�n� 

�m�e�t�.� �M�a�r�c�u�s�,� �e�t� �a�l�.� �(�1�9�9�2�)� �r�e�p�o�r�t�e�d� �t�h�a�t� �a�l�m�o�s�t� �8�0�%� �o�f� �r�e�s�p�o�n�d�e�n�t�s� �i�n� �t�h�i�s� �s�t�u�d�y� �s�e�l�e�c�t�e�d� 

�o�n�e� �o�f� �t�h�e� �f�i�v�e� �l�a�b�e�l�e�d� �r�e�s�p�o�n�s�e� �c�a�t�e�g�o�r�i�e�s� �a�n�d� �s�u�g�g�e�s�t�e�d� �t�h�a�t� �t�h�e� �s�t�a�g�e� �l�a�d�d�e�r� �b�e� �s�h�o�r�t�e�n�e�d� 
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�i�n� �f�u�t�u�r�e� �s�t�u�d�i�e�s�.� �I�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y�,� �a� �s�h�o�r�t�e�n�e�d� �v�e�r�s�i�o�n� �o�f� �t�h�e� �l�a�d�d�e�r� �(�f�i�v�e� �r�u�n�g�s� �o�n�l�y�;� 

�o�n�e� �c�o�r�r�e�s�p�o�n�d�i�n�g� �t�o� �e�a�c�h� �o�f� �t�h�e� �f�i�v�e� �s�t�a�g�e�s�)� �w�a�s� �u�s�e�d�.� 

�R�e�l�i�a�b�i�l�i�t�y� �o�f� �t�h�i�s� �s�h�o�r�t�e�n�e�d� �s�t�a�g�e�s� �o�f� �e�x�e�r�c�i�s�e� �a�d�o�p�t�i�o�n� �m�e�a�s�u�r�e� �h�a�s� �b�e�e�n� �e�x�a�m�i�n�e�d� 

�w�i�t�h� �2�3�5� �e�m�p�l�o�y�e�e�s� �o�f� �a� �r�e�t�a�i�l� �o�u�t�l�e�t� �a�n�d� �a�n� �i�n�d�u�s�t�r�i�a�l� �m�a�n�u�f�a�c�t�u�r�e�r�.� �M�a�r�c�u�s�,� �S�e�l�b�y�,� 

�N�i�a�u�r�a�,� �&� �R�o�s�s�i� �(�1�9�9�2�)� �r�e�p�o�r�t�e�d� �a� �K�a�p�p�a� �i�n�d�e�x� �o�f� �r�e�l�i�a�b�i�l�i�t�y� �o�v�e�r� �a� �t�w�o�-�w�e�e�k� �p�e�r�i�o�d� �o�f� 

�.�7�8� �(�N�=�2�0�)�.� �C�o�n�c�u�r�r�e�n�t� �v�a�l�i�d�i�t�y� �f�o�r� �t�h�i�s� �m�e�a�s�u�r�e� �h�a�s� �b�e�e�n� �d�e�m�o�n�s�t�r�a�t�e�d� �b�y� �i�t�s� �s�i�g�n�i�f�i�c�a�n�t� 

�a�s�s�o�c�i�a�t�i�o�n� �w�i�t�h� �t�h�e� �S�e�v�e�n� �D�a�y� �R�e�c�a�l�l� �P�h�y�s�i�c�a�l� �A�c�t�i�v�i�t�y� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �(�M�a�r�c�u�s� �&� �S�i�m�k�i�n�,� 

�1�9�9�3�)�.� �T�h�e� �S�t�a�g�e� �o�f� �C�h�a�n�g�e� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �c�a�n� �b�e� �s�e�e�n� �i�n� �A�p�p�e�n�d�i�x� �B�.� 

�S�e�l�f�-�E�f�f�i�c�a�c�y� �S�c�a�l�e�.� �P�r�e�s�e�n�t�l�y�,� �t�h�e�r�e� �a�r�e� �f�e�w� �s�e�l�f�-�e�f�f�i�c�a�c�y� �m�e�a�s�u�r�e�s� �a�i�m�e�d� �s�p�e�c�i�f�i�c�a�l�l�y� �a�t� 

�e�x�e�r�c�i�s�e�-�r�e�l�a�t�e�d� �b�e�l�i�e�f�s�.� �H�o�w�e�v�e�r�,� �M�a�r�c�u�s�,� �S�e�l�b�y�,� �N�i�a�u�r�a�,� �a�n�d� �R�o�s�s�i� �(�1�9�9�2�)� �d�e�v�e�l�o�p�e�d� �a�n� 

�e�x�e�r�c�i�s�e� �s�e�l�f�-�e�f�f�i�c�a�c�y� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�h�i�c�h� �d�i�f�f�e�r�e�n�t�i�a�t�e�d� �e�m�p�l�o�y�e�e�s� �a�c�c�o�r�d�i�n�g� �t�o� �s�t�a�g�e� �o�f� 

�c�h�a�n�g�e�.� �T�h�i�s� �f�i�v�e�-�i�t�e�m� �s�e�l�f�-�e�f�f�i�c�a�c�y� �m�e�a�s�u�r�e� �w�a�s� �d�e�s�i�g�n�e�d� �t�o� �m�e�a�s�u�r�e� �c�o�n�f�i�d�e�n�c�e� �i�n� �o�n�e�'�s� 

�a�b�i�l�i�t�y� �t�o� �p�e�r�s�i�s�t� �w�i�t�h� �e�x�e�r�c�i�s�i�n�g� �i�n� �v�a�r�i�o�u�s� �s�i�t�u�a�t�i�o�n�s�.� �I�t�e�m�s� �r�e�p�r�e�s�e�n�t� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�r�e�a�s�:� 

�n�e�g�a�t�i�v�e� �a�f�f�e�c�t�,� �r�e�s�i�s�t�i�n�g� �r�e�l�a�p�s�e�,� �a�n�d� �m�a�k�i�n�g� �t�i�m�e� �f�o�r� �e�x�e�r�c�i�s�e�.� �A� �s�e�v�e�n�-�p�o�i�n�t� �s�c�a�l�e� �w�a�s� 

�u�s�e�d� �t�o� �r�a�t�e� �e�a�c�h� �i�t�e�m�,� �w�i�t�h� �1� �i�n�d�i�c�a�t�i�n�g�  ��n�o�t� �a�t� �a�l�l� �c�o�n�f�i�d�e�n�t�"� �a�n�d� �s�e�v�e�n� �"�v�e�r�y� �c�o�n�f�i�d�e�n�t�. �� 

�S�u�b�j�e�c�t�s� �c�o�u�l�d� �a�l�s�o� �e�n�d�o�r�s�e� �0�,� �"�d�o�e�s� �n�o�t� �a�p�p�l�y� �t�o� �m�e�.�"� 

�D�a�t�a� �a�n�a�l�y�s�i�s� �f�r�o�m� �4�2�9� �e�m�p�l�o�y�e�e�s� �o�f� �a� �R�h�o�d�e� �I�s�l�a�n�d� �m�e�d�i�c�a�l� �c�e�n�t�e�r� �r�e�v�e�a�l�e�d� �t�h�a�t� 

�t�o�t�a�l� �s�c�o�r�e�s� �o�n� �t�h�e� �s�e�l�f�-�e�f�f�i�c�a�c�y� �i�t�e�m�s� �d�i�f�f�e�r�e�n�t�i�a�t�e�d� �e�m�p�l�o�y�e�e�s� �a�t� �d�i�f�f�e�r�e�n�t� �s�t�a�g�e�s�,� �F�(�4�,�3�6�9�)� 

�=� �3�6�.�5�7�,� �p� �<� �.�0�0�1�.� �I�n�t�e�r�n�a�l� �c�o�n�s�i�s�t�e�n�c�y� �o�f� �t�h�e� �f�i�v�e�-�i�t�e�m� �s�e�l�f�-�e�f�f�i�c�a�c�y� �m�e�a�s�u�r�e� �w�a�s� �.�7�6� 

�(�n�=�3�8�8�)�.� �T�e�s�t�-�r�e�t�e�s�t� �r�e�l�i�a�b�i�l�i�t�y� �f�o�r� �t�h�e� �s�e�l�f�-�e�f�f�i�c�a�c�y� �s�c�a�l�e� �o�v�e�r� �a� �t�w�o�-�w�e�e�k� �p�e�r�i�o�d� �w�a�s� �.�7�8� 

�(�n�=�2�0�)�.� �T�h�e� �s�e�l�f�-�e�f�f�i�c�a�c�y� �s�c�a�l�e� �w�a�s� �s�c�o�r�e�d� �b�y� �s�u�m�m�i�n�g� �t�h�e� �c�i�r�c�l�e�d� �n�u�m�b�e�r�s� �a�n�d� �d�i�v�i�d�i�n�g� 

�b�y� �t�h�e� �n�u�m�b�e�r� �o�f� �i�t�e�m�s� �c�o�m�p�l�e�t�e�d� �(�"�O�"� �o�r� �"�d�o�e�s� �n�o�t� �a�p�p�l�y� �t�o� �m�e�"� �w�a�s� �n�o�t� �i�n�c�l�u�d�e�d�)�.� �T�h�u�s�,� 

�i�n�d�i�v�i�d�u�a�l� �s�e�l�f�-�e�f�f�i�c�a�c�y� �q�u�e�s�t�i�o�n�n�a�i�r�e� �s�c�o�r�e�s� �c�o�u�l�d� �r�a�n�g�e� �f�r�o�m� �o�n�e� �t�o� �s�e�v�e�n�,� �w�i�t�h� �h�i�g�h�e�r� 

�s�c�o�r�e�s� �r�e�p�r�e�s�e�n�t�i�n�g� �g�r�e�a�t�e�r� �s�e�l�f�-�e�f�f�i�c�a�c�y�.� �C�o�e�f�f�i�c�i�e�n�t� �a�l�p�h�a� �f�o�r� �t�h�e� �s�e�l�f�-�e�f�f�i�c�a�c�y� �s�c�a�l�e� �i�n� �t�h�e� 
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�p�r�e�s�e�n�t� �s�t�u�d�y� �w�a�s� �.�6�8� �p�r�e�-�t�r�e�a�t�m�e�n�t� �(�p�r�i�o�r� �t�o� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g�)�,� �.�7�1� �p�o�s�t�-�t�r�e�a�t�m�e�n�t� 

�(�f�o�l�l�o�w�i�n�g� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g�)�,� �.�8�4� �a�t� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �p�o�i�n�t�,� �a�n�d� �.�8�3� �a�t� �t�h�e� �s�i�x� 

�w�e�e�k� �f�o�l�l�o�w�-�u�p� �p�o�i�n�t�.� �T�h�e� �s�e�l�f�-�e�f�f�i�c�a�c�y� �q�u�e�s�t�i�o�n�n�a�i�r�e� �c�a�n� �b�e� �s�e�e�n� �i�n� �A�p�p�e�n�d�i�x� �M�.� 

�Q�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y� �S�c�a�l�e�.� �A� �f�a�c�e� �v�a�l�i�d� �o�u�t�c�o�m�e� �e�x�p�e�c�t�a�n�c�y� �m�e�a�s�u�r�e� �w�a�s� �c�r�e�a�t�e�d� �a�n�d� �c�a�n� 

�b�e� �s�e�e�n� �i�n� �A�p�p�e�n�d�i�x� �N�.� �T�h�i�s� �m�e�a�s�u�r�e� �w�a�s� �u�s�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �s�u�b�j�e�c�t�s �� �b�e�l�i�e�f�s� �a�b�o�u�t� �t�h�e� 

�p�r�o�s� �a�n�d� �c�o�n�s� �o�f� �e�x�e�r�c�i�s�i�n�g� �a�n�d� �w�h�e�t�h�e�r� �s�u�c�h� �b�e�l�i�e�f�s� �p�r�e�d�i�c�t� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r�.� �T�h�e� 

�m�e�a�s�u�r�e� �w�a�s� �d�e�r�i�v�e�d� �f�r�o�m� �t�h�r�e�e� �s�o�u�r�c�e�s�.� �F�i�r�s�t�,� �i�t�e�m�s� �f�o�u�n�d� �t�o� �r�e�p�r�e�s�e�n�t� �p�o�s�i�t�i�v�e� �a�n�d� 

�n�e�g�a�t�i�v�e� �o�r�i�e�n�t�a�t�i�o�n�s� �t�o�w�a�r�d� �e�x�e�r�c�i�s�e� �a�d�o�p�t�i�o�n� �(�p�r�o�s� �a�n�d� �c�o�n�s�)� �b�y� �M�a�r�c�u�s�,� �R�a�k�o�w�s�k�i�,� �a�n�d� 

�R�o�s�s�i� �(�1�9�9�2�)� �w�e�r�e� �u�s�e�d�.� �T�h�e�s�e� �i�t�e�m�s� �w�e�r�e� �s�u�b�j�e�c�t�e�d� �t�o� �a� �p�r�i�n�c�i�p�l�e�-�c�o�m�p�o�n�e�n�t�s� �a�n�a�l�y�s�i�s� 

�w�i�t�h� �a� �v�a�r�i�m�a�x� �r�o�t�a�t�i�o�n� �a�n�d� �j�u�d�g�e�d� �t�o� �b�e� �s�a�l�i�e�n�t� �f�o�r� �a� �c�o�m�p�o�n�e�n�t� �i�f� �t�h�e�r�e� �w�a�s� �a� �c�o�m�p�o�n�e�n�t� 

�l�o�a�d�i�n�g� �o�f� �.�5�0� �o�r� �g�r�e�a�t�e�r� �a�n�d� �i�f� �t�h�e� �i�t�e�m� �d�i�d� �n�o�t� �l�o�a�d� �o�n� �a�n�o�t�h�e�r� �c�o�m�p�o�n�e�n�t�.� �P�r�o�s�,� �c�o�n�s�,� 

�a�n�d� �p�r�o�s� �m�i�n�u�s� �c�o�n�s� �w�e�r�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �s�t�a�g�e� �o�f� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e�.� 

�S�e�c�o�n�d�,� �o�u�t�c�o�m�e�s� �d�i�s�c�u�s�s�e�d� �o�r� �o�t�h�e�r�w�i�s�e� �m�e�n�t�i�o�n�e�d� �i�n� �e�i�t�h�e�r� �o�f� �t�h�e� �v�i�d�e�o�t�a�p�e�s� �w�e�r�e� 

�i�n�c�l�u�d�e�d�.� �T�h�i�r�d�,� �r�e�l�e�v�a�n�t� �b�a�r�r�i�e�r�s� �t�o� �e�x�e�r�c�i�s�e� �f�o�r� �o�l�d�e�r� �a�d�u�l�t�s� �m�e�n�t�i�o�n�e�d� �i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e� 

�w�e�r�e� �a�d�d�e�d�.� �T�h�e� �o�u�t�c�o�m�e� �e�x�p�e�c�t�a�n�c�y� �s�c�a�l�e� �c�o�n�t�a�i�n�e�d� �2�3� �i�t�e�m�s� �a�n�d� �w�a�s� �s�c�o�r�e�d� �b�y� 

�s�u�m�m�i�n�g� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �i�t�e�m� �r�e�s�p�o�n�s�e�s� �(�s�e�v�e�n� �i�t�e�m�s� �w�e�r�e� �f�i�r�s�t� �r�e�v�e�r�s�e� �s�c�o�r�e�d�)� �a�n�d� �d�i�v�i�d�i�n�g� 

�b�y� �t�h�e� �n�u�m�b�e�r� �o�f� �i�t�e�m�s� �c�o�m�p�l�e�t�e�d�.� �T�h�u�s�,� �i�n�d�i�v�i�d�u�a�l� �o�u�t�c�o�m�e� �e�x�p�e�c�t�a�n�c�y� �s�c�o�r�e�s� �c�o�u�l�d� 

�r�a�n�g�e� �f�r�o�m� �o�n�e� �t�o� �f�i�v�e�,� �w�i�t�h� �h�i�g�h�e�r� �s�c�o�r�e�s� �r�e�p�r�e�s�e�n�t�i�n�g� �s�u�b�j�e�c�t�s �� �g�r�e�a�t�e�r� �e�x�p�e�c�t�a�t�i�o�n� �o�f� 

�p�o�s�i�t�i�v�e� �o�u�t�c�o�m�e�.� �I�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y�,� �c�o�e�f�f�i�c�i�e�n�t� �a�l�p�h�a� �f�o�r� �t�h�e� �o�u�t�c�o�m�e� �e�x�p�e�c�t�a�n�c�y� �s�c�a�l�e� 

�w�a�s� �.�8�5� �p�r�e�-�t�r�e�a�t�m�e�n�t� �(�p�r�i�o�r� �t�o� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g�)�,� �.�8�9� �p�o�s�t�-�t�r�e�a�t�m�e�n�t� �(�f�o�l�l�o�w�i�n�g� �t�h�e� �g�r�o�u�p� 

�m�e�e�t�i�n�g�)�,� �.�8�8� �a�t� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �p�o�i�n�t�,� �a�n�d� �.�9�1� �a�t� �t�h�e� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �p�o�i�n�t�.� 

�A�c�t�i�v�i�t�y� �L�o�g�.� �E�a�c�h� �p�a�r�t�i�c�i�p�a�n�t� �c�o�m�p�l�e�t�e�d� �a�n� �a�c�t�i�v�i�t�y� �l�o�g� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �s�t�u�d�y� �(�A�p�p�e�n�d�i�x� 

�O�)�.� �T�h�e� �l�o�g� �p�r�o�v�i�d�e�d� �s�p�a�c�e� �f�o�r� �p�a�r�t�i�c�i�p�a�n�t�s� �t�o� �w�r�i�t�e� �d�o�w�n� �a�c�t�i�v�i�t�i�e�s� �t�h�e�y� �e�n�g�a�g�e�d� �i�n�,� �w�h�e�n� 

�t�h�e�y� �d�i�d� �s�o�,� �a�n�d� �f�o�r� �h�o�w� �l�o�n�g�.� �T�o� �i�n�c�r�e�a�s�e� �r�e�l�i�a�b�i�l�i�t�y� �o�f� �s�e�l�f�-�r�e�p�o�r�t�e�d� �a�c�t�i�v�i�t�y�,� �p�a�r�t�i�c�i�p�a�n�t�s� 
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�w�e�r�e� �a�s�k�e�d� �t�o�,� �w�h�e�n�e�v�e�r� �p�o�s�s�i�b�l�e�,� �o�b�t�a�i�n� �a� �s�i�g�n�i�t�u�r�e� �f�r�o�m� �a�n� �i�n�d�i�v�i�d�u�a�l� �w�h�o� �c�o�u�l�d� �c�o�n�f�i�r�m� 

�t�h�e� �s�u�b�j�e�c�t�'�s� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �a�c�t�i�v�i�t�i�e�s�.� �T�h�i�r�t�y�-�f�o�u�r� �p�e�r�c�e�n�t� �o�f� �e�x�e�r�c�i�s�e� �a�c�t�i�v�i�t�i�e�s� �w�e�r�e� 

�v�e�r�i�f�i�e�d� �i�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� �(�4�6�.�5�%� �d�u�r�i�n�g� �b�a�s�e�l�i�n�e�,� �3�1�.�3�%� �d�u�r�i�n�g� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-� 

�u�p�,� �a�n�d� �2�8�.�2�%� �d�u�r�i�n�g� �t�h�e� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p�)�.� �P�a�r�t�i�c�i�p�a�n�t�s� �w�e�r�e� �a�l�s�o� �a�s�k�e�d� �t�o� �i�n�d�i�c�a�t�e�d� 

�t�h�e�i�r� �p�e�r�c�e�i�v�e�d� �e�x�e�r�t�i�o�n� �b�a�s�e�d� �o�n� �a�n� �a�t�t�a�c�h�e�d� �P�e�r�c�e�i�v�e�d� �E�x�e�r�t�i�o�n� �S�c�a�l�e� �(�P�E�S�,� �s�e�e� �A�p�p�e�n�d�i�x� 

�P�)� �f�o�r� �e�a�c�h� �a�c�t�i�v�i�t�y� �t�h�e�y� �e�n�g�a�g�e�d� �i�n�.� �S�i�n�c�e� �e�x�e�r�c�i�s�e� �i�n� �t�h�i�s� �s�t�u�d�y� �w�a�s� �u�n�s�u�p�e�r�v�i�s�e�d�,� �t�h�e� 

�P�E�S� �w�a�s� �u�s�e�d� �a�s� �a� �s�a�f�e�t�y� �p�r�e�c�a�u�t�i�o�n�.� �S�u�b�j�e�c�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �m�a�i�n�t�a�i�n� �a� �l�e�v�e�l� �o�f� �i�n�t�e�n�s�i�t�y� 

�p�e�r�c�e�i�v�e�d� �t�o� �b�e� �"�m�o�d�e�r�a�t�e�"� �(�3�)� �o�r� �l�e�s�s� �o�n� �t�h�i�s� �s�c�a�l�e�.� �S�u�b�j�e�c�t�s� �w�h�o� �r�e�t�u�r�n�e�d� �a�c�t�i�v�i�t�y� �l�o�g�s� 

�w�i�t�h� �P�E�S� �e�n�t�r�i�e�s� �e�x�c�e�e�d�i�n�g� �t�h�r�e�e� �o�n� �t�h�e� �s�c�a�l�e� �w�e�r�e� �v�e�r�b�a�l�l�y� �r�e�m�i�n�d�e�d� �d�u�r�i�n�g� �t�h�e� �"�d�r�o�p� �b�y�"� 

�t�h�a�t� �m�a�i�n�t�a�i�n�i�n�g� �a� �c�o�m�f�o�r�t�a�b�l�e�,� �m�o�d�e�r�a�t�e� �l�e�v�e�l� �o�f� �a�c�t�i�v�i�t�y� �w�a�s� �r�e�c�o�m�m�e�n�d�e�d�.� �E�i�g�h�t�y� �f�o�u�r� 

�p�e�r�c�e�n�t� �o�f� �a�l�l� �r�e�p�o�r�t�e�d� �a�c�t�i�v�i�t�i�e�s� �w�e�r�e� �d�o�n�e� �a�t� �a� �l�e�v�e�l� �o�f� �t�h�r�e�e� �o�r� �l�e�s�s� �b�a�s�e�d� �o�n� �P�E�S� �r�e�p�o�r�t�s�.� 

�S�u�b�j�e�c�t�s� �w�e�r�e� �a�l�s�o� �a�s�k�e�d� �t�o� �i�n�c�l�u�d�e� �o�n�l�y� �a�c�t�i�v�i�t�i�e�s� �l�i�s�t�e�d� �o�n� �a�n� �a�c�t�i�v�i�t�y� �l�i�s�t� �(�A�p�p�e�n�d�i�x� �E�)�.� 

�T�h�i�s� �w�a�s� �d�o�n�e� �t�o� �i�n�c�r�e�a�s�e� �t�h�e� �l�i�k�e�l�i�h�o�o�d� �t�h�a�t� �t�h�e� �s�u�b�j�e�c�t�s� �w�e�r�e� �t�r�u�l�y� �e�x�e�r�c�i�s�i�n�g� �w�h�e�n� �t�h�e�y� 

�r�e�p�o�r�t�e�d� �d�o�i�n�g� �s�o�.� �A�l�t�h�o�u�g�h� �h�o�u�s�e�h�o�l�d� �a�c�t�i�v�i�t�i�e�s� �(�e�.�g�.�,� �v�a�c�u�u�m�i�n�g�,� �c�l�e�a�n�i�n�g�,� �g�a�r�d�e�n�i�n�g�,� 

�m�o�w�i�n�g� �t�h�e� �l�a�w�n�)� �c�a�n� �t�r�u�l�y� �b�e� �s�t�r�e�n�u�o�u�s� �a�n�d� �c�o�n�t�i�n�u�o�u�s�,� �t�h�e� �v�a�r�i�a�b�i�l�i�t�y� �w�i�t�h� �r�e�s�p�e�c�t� �t�o� 

�i�n�t�e�n�s�i�t�y� �l�e�v�e�l� �a�n�d� �a�c�t�u�a�l� �t�i�m�e� �p�a�r�t�i�c�i�p�a�n�t�s� �e�n�g�a�g�e�d� �i�n� �s�u�c�h� �a�c�t�i�v�i�t�y� �w�a�s� �d�e�e�m�e�d� �t�o�o� �g�r�e�a�t� �t�o� 

�a�c�c�u�r�a�t�e�l�y� �i�n�f�o�r�m� �t�h�e� �r�e�s�e�a�r�c�h�e�r� �h�o�w� �a�c�t�i�v�e� �p�a�r�t�i�c�i�p�a�n�t�s� �w�e�r�e�.� �T�h�e� �a�c�t�i�v�i�t�y� �l�o�g�s� �p�r�o�v�i�d�e�d� 

�t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �f�o�r� �t�h�e� �c�a�l�c�u�l�a�t�i�o�n� �o�f� �t�h�e� �e�x�e�r�c�i�s�e� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�s�.� 

�E�x�e�r�c�i�s�e� �O�u�t�c�o�m�e� �M�e�a�s�u�r�e�s�.� �S�e�v�e�r�a�l� �o�u�t�c�o�m�e� �m�e�a�s�u�r�e�s� �w�e�r�e� �d�e�r�i�v�e�d� �f�r�o�m� �t�h�e� �a�c�t�i�v�i�t�y� 

�l�o�g�s�.� �E�x�e�r�c�i�s�e� �l�e�v�e�l�s� �w�e�r�e� �d�e�t�e�r�m�i�n�e�d� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �d�a�y�s� �e�x�e�r�c�i�s�e�d�,� �t�i�m�e� �e�x�e�r�c�i�s�e�d�,� �a�n�d� 

�t�y�p�e� �o�f� �a�c�t�i�v�i�t�y� �(�a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �o�r� �a�n�y� �t�y�p�e� �o�f� �a�c�t�i�v�i�t�y�)�.� �T�h�e� �f�i�r�s�t� �v�a�r�i�a�b�l�e�,� �A�e�r�D�a�y�s�,� 

�r�e�p�r�e�s�e�n�t�s� �t�h�e� �n�u�m�b�e�r� �o�f� �d�a�y�s� �t�h�e� �s�u�b�j�e�c�t� �e�n�g�a�g�e�d� �i�n� �a�n�y� �a�e�r�o�b�i�c� �t�y�p�e� �a�c�t�i�v�i�t�y� �(�e�.�g�.�,� 

�w�a�l�k�i�n�g�,� �s�w�i�m�m�i�n�g�,� �b�i�c�y�c�l�i�n�g�)�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�i�m�e� �s�p�e�n�t� �e�n�g�a�g�e�d� �i�n� �t�h�e� �a�c�t�i�v�i�t�y�.� �T�h�e� 

�s�e�c�o�n�d� �v�a�r�i�a�b�l�e�,� �A�e�r�D�a�y�s� �>�2�0� �,� �i�s� �t�h�e� �n�u�m�b�e�r� �o�f� �d�a�y�s� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �w�a�s� �d�o�n�e� �f�o�r� �a�t� �l�e�a�s�t� 
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�2�0� �m�i�n�u�t�e�s� �a�t� �o�n�e� �t�i�m�e�.� �T�h�e� �t�h�i�r�d� �v�a�r�i�a�b�l�e�,� �A�e�r�T�i�m�e�,� �i�s� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �m�i�n�u�t�e�s� �t�h�e� 

�s�u�b�j�e�c�t� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c�-�t�y�p�e� �a�c�t�i�v�i�t�y�.� �T�h�e� �f�o�u�r�t�h� �v�a�r�i�a�b�l�e�,� �A�e�r�T�i�m�e� �>� �2�0�,� �i�s� �t�h�e� �t�o�t�a�l� 

�m�i�n�u�t�e�s� �o�f� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y�,� �o�n�l�y� �i�n�c�l�u�d�i�n�g� �s�e�s�s�i�o�n�s� �l�a�s�t�i�n�g� �a�t� �l�e�a�s�t� �2�0� �m�i�n�u�t�e�s�.� �T�h�e� �f�i�f�t�h� 

�v�a�r�i�a�b�l�e�,� �A�n�y�D�a�y�s�,� �r�e�p�r�e�s�e�n�t�s� �t�h�e� �n�u�m�b�e�r� �o�f� �d�a�y�s� �t�h�e� �s�u�b�j�e�c�t� �e�n�g�a�g�e�d� �i�n� �a�n�y� �t�y�p�e� �o�f� 

�e�x�e�r�c�i�s�e�.� �T�h�e� �s�i�x�t�h� �v�a�r�i�a�b�l�e�,� �A�n�y� �M�i�n�s�,� �i�s� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �m�i�n�u�t�e�s� �s�p�e�n�t� �e�n�g�a�g�e�d� �i�n� 

�a�n�y� �t�y�p�e� �o�f� �e�x�e�r�c�i�s�e�.� �F�i�n�a�l�l�y�,� �a� �S�t�a�g�e� �o�f� �C�h�a�n�g�e� �v�a�r�i�a�b�l�e� �w�a�s� �d�e�r�i�v�e�d� �b�a�s�e�d� �o�n� �a�n�a�l�y�s�i�s� �o�f� 

�t�h�e� �a�c�t�i�v�i�t�y� �l�o�g�s�.� �S�u�b�j�e�c�t�s� �w�h�o� �e�n�g�a�g�e�d� �i�n� �a�c�t�i�v�i�t�y� �l�e�s�s� �t�h�a�n� �t�w�o� �d�a�y�s� �o�v�e�r� �a� �t�h�r�e�e� �w�e�e�k� 

�p�e�r�i�o�d� �w�e�r�e� �c�o�n�t�e�m�p�l�a�t�o�r�s� �(�n�o�t� �p�r�e�c�o�n�t�e�m�p�l�a�t�o�r�s� �s�i�n�c�e� �t�h�e�y� �w�e�r�e� �r�e�c�r�u�i�t�e�d� �o�n� �t�h�e� �b�a�s�i�s� �o�f� �a� 

�m�i�n�i�m�u�m� �r�e�q�u�i�r�e�m�e�n�t� �o�f� �d�e�s�i�r�i�n�g� �t�o� �i�n�c�r�e�a�s�e� �t�h�e�i�r� �e�x�e�r�c�i�s�e� �l�e�v�e�l�s�)�.� �S�u�b�j�e�c�t�s� �w�h�o�s�e� �a�c�t�i�v�i�t�y� 

�l�o�g�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e�y� �w�e�r�e� �e�x�e�r�c�i�s�i�n�g� �m�o�r�e� �t�h�a�n� �t�w�o� �d�a�y�s� �p�e�r� �w�e�e�k� �b�u�t� �l�e�s�s� �t�h�a�n� �t�h�r�e�e� 

�d�a�y�s� �o�f� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �f�o�r� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s� �w�e�r�e� �p�r�e�p�a�r�e�r�s�.� �S�u�b�j�e�c�t�s� �w�h�o� �m�e�t� �t�h�e� 

�c�r�i�t�e�r�i�o�n� �o�f� �t�h�r�e�e� �o�r� �m�o�r�e� �d�a�y�s� �p�e�r� �w�e�e�k� �o�f� �a�e�r�o�b�i�c� �e�x�e�r�c�i�s�e� �f�o�r� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s� �p�e�r� 

�s�e�s�s�i�o�n� �w�e�r�e� �i�n� �t�h�e� �a�c�t�i�o�n� �s�t�a�g�e�.� �T�h�u�s�,� �f�o�r� �t�h�e� �S�O�C� �v�a�r�i�a�b�l�e�,� �b�o�t�h� �s�e�l�f�-�r�e�p�o�r�t�e�d� �s�t�a�g�e� �a�n�d� 

�s�t�a�g�e� �a�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �a�c�t�i�v�i�t�y� �l�o�g�s� �w�e�r�e� �o�b�t�a�i�n�e�d�.� 

�P�o�s�t�-�I�n�t�e�r�v�e�n�t�i�o�n� �Q�u�e�s�t�i�o�n�n�a�i�r�e�.� �A� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �c�r�e�a�t�e�d� �t�o� �h�e�l�p� �i�n�f�o�r�m� �t�h�e� �r�e�s�e�a�r�c�h�e�r� 

�w�h�i�c�h� �a�s�p�e�c�t�s� �o�f� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �p�r�o�t�o�c�o�l� �w�e�r�e� �p�e�r�c�e�i�v�e�d� �t�o� �b�e� �m�o�s�t� �u�s�e�f�u�l� �t�o� �p�a�r�t�i�c�i�p�a�n�t�s�.� 

�T�h�i�s� �c�o�u�l�d� �h�e�l�p� �d�r�i�v�e� �f�u�t�u�r�e� �r�e�s�e�a�r�c�h� �e�v�a�l�u�a�t�i�n�g� �s�p�e�c�i�f�i�c� �c�o�m�p�o�n�e�n�t�s� �o�f� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� 

�(�A�p�p�e�n�d�i�x� �Q�)�.� 

�R�e�s�u�l�t�s� 

�M�e�a�n�s� �a�n�d� �s�t�a�n�d�a�r�d� �d�e�v�i�a�t�i�o�n�s� �f�o�r� �t�h�e� �t�w�o� �g�r�o�u�p�s� �f�o�r� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�s� �a�t� 

�b�a�s�e�l�i�n�e� �c�a�n� �b�e� �s�e�e�n� �i�n� �T�a�b�l�e� �3�.� �M�e�a�n�s� �f�o�r� �e�a�c�h� �m�e�a�s�u�r�e� �o�v�e�r� �t�i�m�e� �c�a�n� �b�e� �v�i�e�w�e�d� �i�n� 

�F�i�g�u�r�e�s� �1�-�8�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �a�r�e� �r�e�s�u�l�t�s� �f�o�r� �a�l�l� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�s� �e�x�c�e�p�t� �f�o�r� �S�t�a�g�e�s� �o�f� 

�C�h�a�n�g�e� �(�S�O�C�)� �w�h�i�c�h� �w�i�l�l� �b�e� �d�i�s�c�u�s�s�e�d� �l�a�t�e�r�.� �S�O�C� �r�e�q�u�i�r�e�d� �u�s�e� �o�f� �d�i�f�f�e�r�e�n�t� �s�t�a�t�i�s�t�i�c�a�l� 

�a�n�a�l�y�s�e�s� �b�e�c�a�u�s�e� �i�t� �w�a�s� �n�o�t� �a� �c�o�n�t�i�n�u�o�u�s� �v�a�r�i�a�b�l�e�.� 
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� � 

�I�n�s�e�r�t� �T�a�b�l�e� �3� �a�n�d� �F�i�g�u�r�e�s� �1�-�8� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�T�h�e� �f�i�r�s�t� �s�t�e�p� �o�f� �a�n�a�l�y�s�e�s� �w�a�s� �t�o� �d�e�t�e�r�m�i�n�e� �i�f� �t�h�e�r�e� �w�e�r�e� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� 

�c�o�n�t�r�o�l� �a�n�d� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p�s� �a�t� �b�a�s�e�l�i�n�e� �f�o�r� �d�e�m�o�g�r�a�p�h�i�c� �v�a�r�i�a�b�l�e�s�.� �A�p�p�r�o�p�r�i�a�t�e� 

�a�n�a�l�y�s�e�s� �r�e�v�e�a�l�e�d� �n�o� �s�t�a�t�i�s�t�i�c�a�l� �d�i�f�f�e�r�e�n�c�e�s� �f�o�r� �g�e�n�d�e�r� �(�c�h�i�-�s�q�u�a�r�e�=�0�.�7�0�,� �n�.�s�.�)�,� �m�a�r�i�t�a�l� 

�s�t�a�t�u�s� �(�c�h�i�-�s�q�u�a�r�e�=�3�.�6�6�,� �n�.�s�.�)�,� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l� �(�c�h�i�-�s�q�u�a�r�e�=�1�.�7�6�,� �n�.�s�.�)�,� �o�r� �a�g�e� �(�t�=�1�.�3�0�,� 

�n�.�S�.�)�.� 

�N�e�x�t�,� �a�p�p�r�o�p�r�i�a�t�e� �t�e�s�t�s� �w�e�r�e� �p�e�r�f�o�r�m�e�d� �t�o� �d�e�t�e�r�m�i�n�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �t�h�e� 

�d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�s� �a�n�d� �t�h�e�s�e� �d�e�m�o�g�r�a�p�h�i�c� �v�a�r�i�a�b�l�e�s�.� �A�N�O�V�A�'�s� �c�o�n�d�u�c�t�e�d� �f�o�r� �e�d�u�c�a�t�i�o�n� 

�l�e�v�e�l� �(�f�i�v�e� �c�a�t�e�g�o�r�y� �l�e�v�e�l�s� �o�f� �e�d�u�c�a�t�i�o�n� �w�e�r�e� �u�s�e�d�)� �a�n�d� �t�h�e� �e�i�g�h�t� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�s� 

�r�e�v�e�a�l�e�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �r�e�l�a�t�i�o�n�s�h�i�p�s� �a�t� �a�n�y� �t�i�m�e� �p�o�i�n�t�.� �T�-�t�e�s�t�s� �c�o�n�d�u�c�t�e�d� �f�o�r� �m�a�r�i�t�a�l� �s�t�a�t�u�s�,� 

�g�e�n�d�e�r�,� �a�n�d� �g�r�o�u�p� �f�o�r� �a�l�l� �e�i�g�h�t� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�s� �a�t� �a�l�l� �t�i�m�e� �p�o�i�n�t�s� �a�l�s�o� �r�e�v�e�a�l�e�d� �n�o� 

�s�i�g�n�i�f�i�c�a�n�t� �r�e�l�a�t�i�o�n�s�h�i�p�s�.� �H�o�w�e�v�e�r�,� �c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �a�g�e� �a�n�d� �t�h�e� �v�a�r�i�o�u�s� �d�e�p�e�n�d�e�n�t� 

�m�e�a�s�u�r�e�s� �r�e�v�e�a�l�e�d� �s�e�v�e�r�a�l� �s�i�g�n�i�f�i�c�a�n�t� �r�e�l�a�t�i�o�n�s�h�i�p�s� �a�t� �b�a�s�e�l�i�n�e� �a�n�d� �a�t� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-� 

�u�p� �f�o�r� �f�o�u�r� �o�f� �t�h�e� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�s�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �a�g�e� �w�a�s� �p�o�s�i�t�i�v�e�l�y� �c�o�r�r�e�l�a�t�e�d� �a�t� 

�b�a�s�e�l�i�n�e� �w�i�t�h� �t�h�e� �n�u�m�b�e�r� �o�f� �d�a�y�s� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�i�m�e� �p�e�r� 

�s�e�s�s�i�o�n� �(�r�=�.�3�4�,� �p�<�.�0�5�)� �a�n�d� �w�i�t�h� �t�h�e� �n�u�m�b�e�r� �o�f� �d�a�y�s� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�n�y� �t�y�p�e� �o�f� 

�a�c�t�i�v�i�t�y� �(�r�=�.�3�4�,� �p�<�.�0�5�)�.� �I�n� �a�d�d�i�t�i�o�n�,� �a�g�e� �w�a�s� �n�e�g�a�t�i�v�e�l�y� �c�o�r�r�e�l�a�t�e�d� �a�t� �b�a�s�e�l�i�n�e� �w�i�t�h� �d�a�y�s� 

�e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �f�o�r� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s� �p�e�r� �s�e�s�s�i�o�n� �(�r�=�-�.�3�6�,� �p�<�.�0�5�)� �a�n�d� �m�i�n�u�t�e�s� 

�|� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �c�o�u�n�t�i�n�g� �o�n�l�y� �s�e�s�s�i�o�n�s� �o�f� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s� �(�r�=�-�.�3�5�,� �p�<�.�0�5�)�.� 

�A�t� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �p�o�i�n�t�,� �a�g�e� �w�a�s� �n�e�g�a�t�i�v�e�l�y� �c�o�r�r�e�l�a�t�e�d� �w�i�t�h� �d�a�y�s� �e�n�g�a�g�e�d� �i�n� 

�a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �f�o�r� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s� �p�e�r� �s�e�s�s�i�o�n� �(�r�=�-�.�3�9�,� �p�<�.�0�5�)� �a�n�d� �m�i�n�u�t�e�s� �e�n�g�a�g�e�d� �i�n� 

�3� �0



�a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �c�o�u�n�t�i�n�g� �o�n�l�y� �s�e�s�s�i�o�n�s� �o�f� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s� �(�r�=�-�.�3�5�,� �p�<�.�0�5�)�.� �A�s�a� �r�e�s�u�l�t� 

�o�f� �t�h�e�s�e� �f�i�n�d�i�n�g�s�,� �a�g�e� �w�a�s� �u�s�e�d� �a�s� �a� �c�o�v�a�r�i�a�t�e� �w�h�e�n� �a�p�p�r�o�p�r�i�a�t�e� �i�n� �t�h�e� �s�u�b�s�e�q�u�e�n�t� �a�n�a�l�y�s�e�s�.� 

�A�n�a�l�y�s�e�s� �t�o� �D�e�t�e�r�m�i�n�e� �D�i�f�f�e�r�e�n�c�e�s� �B�e�t�w�e�e�n� �G�r�o�u�p�s� �a�n�d� �C�h�a�n�g�e�s� �W�i�t�h�i�n� �G�r�o�u�p�s� �o�n� 

�E�x�e�r�c�i�s�e� �a�n�d� �C�o�g�n�i�t�i�v�e� �M�e�a�s�u�r�e�s� 

�T�o� �e�v�a�l�u�a�t�e� �w�h�e�t�h�e�r� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �i�n�c�r�e�a�s�e�d� �t�h�e�i�r� �e�x�e�r�c�i�s�e� �l�e�v�e�l� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �m�o�r�e� �t�h�a�n� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p�,� �a�n�d� �w�h�e�t�h�e�r� �t�h�e�r�e� �w�e�r�e� �s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �o�n� 

�m�e�a�s�u�r�e�s� �o�f� �c�o�g�n�i�t�i�o�n�,� �e�i�g�h�t� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�s� �w�e�r�e� �e�v�a�l�u�a�t�e�d� �u�s�i�n�g� �o�n�e�-�w�a�y� �R�e�p�e�a�t�e�d� 

�M�e�a�s�u�r�e�s� �A�n�a�l�y�s�i�s� �o�f� �C�o�v�a�r�i�a�n�c�e� �(�R�M�A�N�C�O�V�A�)� �w�i�t�h� �g�r�o�u�p� �a�s� �t�h�e� �b�e�t�w�e�e�n� �s�u�b�j�e�c�t�s� 

�f�a�c�t�o�r�.� �C�o�r�r�e�s�p�o�n�d�i�n�g� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �u�s�e�d� �a�s� �c�o�v�a�r�i�a�t�e�s� �a�n�d� �a�g�e� �w�a�s� �a�l�s�o� �u�s�e�d� �a�s� �a� 

�c�o�v�a�r�i�a�t�e� �i�n� �t�h�e� �f�o�u�r� �a�n�a�l�y�s�e�s� �n�o�t�e�d� �a�b�o�v�e�.� �R�M�A�N�C�O�V�A�'�s� �w�e�r�e� �p�e�r�f�o�r�m�e�d� �f�o�r� �A�e�r�D�a�y�s� 

�(�n�u�m�b�e�r� �o�f� �d�a�y�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�i�m�e� �p�e�r� �s�e�s�s�i�o�n�)�,� �A�e�r�D�a�y�s� �>�2�0� 

�(�n�u�m�b�e�r� �o�f� �d�a�y�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �f�o�r� �a�t� �l�e�a�s�t� �2�0� �m�i�n�u�t�e�s� �a�t� �o�n�e� �t�i�m�e�)�,� �A�e�r�T�i�m�e� 

�(�t�o�t�a�l� �n�u�m�b�e�r� �o�f� �m�i�n�u�t�e�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y�)�,� �A�e�r�T�i�m�e� �>� �2�0� �(�t�o�t�a�l� �n�u�m�b�e�r� �o�f� 

�m�i�n�u�t�e�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �c�o�u�n�t�i�n�g� �o�n�l�y� �t�m�e�s� �e�n�g�a�g�e�d� �f�o�r� �a�t� �l�e�a�s�t� �2�0� �m�i�n�u�t�e�s�)�,� 

�A�n�y�D�a�y�s� �(�n�u�m�b�e�r� �o�f� �d�a�y�s� �e�n�g�a�g�e�d� �i�n� �a�n�y� �t�y�p�e� �o�f� �e�x�e�r�c�i�s�e�)�,� �A�m�y�M�i�n�s� �(�t�o�t�a�l� �n�u�m�b�e�r� �o�f� 

�m�i�n�u�t�e�s� �e�n�g�a�g�e�d� �i�n� �a�n�y� �t�y�p�e� �o�f� �e�x�e�r�c�i�s�e�)�,� �O�E� �(�O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y�)�,� �a�n�d� �S�E� �(�S�e�l�f�-� 

�E�f�f�i�c�a�c�y�)�.� �T�i�m�e� �p�o�i�n�t�s� �f�o�r� �t�h�e� �r�e�p�e�a�t�e�d� �m�e�a�s�u�r�e�s� �a�n�a�l�y�s�e�s� �w�e�r�e� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� 

�p�o�i�n�t� �(�F�o�l�l�o�w�-�u�p� �1�)� �a�n�d� �t�h�e� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �p�o�i�n�t� �(�F�o�l�l�o�w�-�u�p� �2�)� �f�o�r� �t�h�e� �s�i�x� �a�c�t�i�v�i�t�y� 

�m�e�a�s�u�r�e�s�.� �T�h�e� �t�w�o� �c�o�g�n�i�t�i�v�e� �m�e�a�s�u�r�e�s�,� �O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y� �a�n�d� �S�e�l�f�-�E�f�f�i�c�a�c�y�,� �w�e�r�e� 

�m�e�a�s�u�r�e�d� �a�t� �f�o�u�r� �d�a�t�a� �p�o�i�n�t�s� �a�n�d� �t�h�e�r�e�f�o�r�e� �h�a�d� �a�n� �a�d�d�i�t�i�o�n�a�l� �t�i�m�e� �p�o�i�n�t� �i�n� �t�h�e� �r�e�p�e�a�t�e�d� 

�m�e�a�s�u�r�e�s� �a�n�a�l�y�s�e�s� �a�t� �p�o�s�t�-�i�n�t�e�r�v�e�n�t�i�o�n� �(�i�m�m�e�d�i�a�t�e�l�y� �f�o�l�l�o�w�i�n�g� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g�s�)�.� �L�e�a�s�t� 

�s�q�u�a�r�e�d� �m�e�a�n�s� �(�u�s�e�d� �t�o� �a�c�c�o�u�n�t� �f�o�r� �t�h�e� �d�i�s�c�r�e�p�a�n�c�y� �b�e�t�w�e�e�n� �g�r�o�u�p�s� �i�n� �c�e�l�l� �s�i�z�e�)� �a�r�e� 

�r�e�p�o�r�t�e�d� �b�e�l�o�w� �i�n� �c�a�s�e�s� �w�h�e�r�e� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �g�r�o�u�p�s� �a�t� �a�n�y� �t�i�m�e� �p�o�i�n�t� �w�e�r�e� 

�s�i�g�n�i�f�i�c�a�n�t�.� �P�a�i�r�e�d� �t�-�t�e�s�t�s� �w�e�r�e� �a�l�s�o� �c�o�n�d�u�c�t�e�d� �f�o�r� �e�a�c�h� �g�r�o�u�p� �o�n� �a�l�l� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�s� �t�o� 
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�d�e�t�e�r�m�i�n�e� �i�f� �s�i�g�n�i�f�i�c�a�n�t� �c�h�a�n�g�e�s� �o�n� �t�h�e� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�s� �o�c�c�u�r�r�e�d� �b�e�t�w�e�e�n� �b�a�s�e�l�i�n�e� �a�n�d� 

�a�n�y� �l�a�t�e�r� �t�i�m�e� �p�o�i�n�t�.� �R�e�s�u�l�t�s� �o�f� �t�h�e� �p�a�i�r�e�d� �t�-�t�e�s�t�s� �c�a�n� �b�e� �s�e�e�n� �i�n� �T�a�b�l�e� �4�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �4� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�D�a�y�s� �o�f� �A�e�r�o�b�i�c� �A�c�t�i�v�i�t�y�.� �U�s�i�n�g� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �a�n�d� �a�g�e� �a�s� �c�o�v�a�r�i�a�t�e�s� �(�s�e�e� �T�a�b�l�e� 

�5�)�,� �t�h�e� �R�A�A�N�C�O�V�A� �r�e�v�e�a�l�e�d� �n�o� �m�a�i�n� �e�f�f�e�c�t� �f�o�r� �G�r�o�u�p� �(�F�(�1�,�3�1�)�=�.�0�9�,� �n�.�s�.�)�.� �S�i�m�i�l�a�r�l�y�,� 

�n�o� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t�s� �f�o�r� �T�i�m�e� �(�F�(�1�,�3�1�)�=�.�0�4�,� �n�.�s�.�)� �o�r� �t�h�e� �T�i�m�e� �x� �G�r�o�u�p� �i�n�t�e�r�a�c�t�i�o�n� 

�(�F�(�1�,�3�1�)�=�2�.�1�7�,� �n�.�s�.�)� �w�e�r�e� �f�o�u�n�d�.� �H�o�w�e�v�e�r�,� �p�a�i�r�e�d� �t�-�t�e�s�t�s� �r�e�v�e�a�l�e�d� �t�h�a�t� �b�o�t�h� �g�r�o�u�p�s� 

�i�n�c�r�e�a�s�e�d� �t�h�e� �n�u�m�b�e�r� �o�f� �d�a�y�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �b�o�t�h� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �t�h�r�e�e� 

�w�e�e�k� �f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�o�i�n�t� �(�e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p�:� �t� �=� �4�.�1�6�,� �p�<�.�0�0�1�;� �c�o�n�t�r�o�l� �g�r�o�u�p�:� �t� �=� �2�.�6�7�,� 

�p�<�.�0�5�)� �a�n�d� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�o�i�n�t� �(�e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p�:� �t� �=� 

�2�.�4�,� �p�<�.�0�5�;� �c�o�n�t�r�o�l� �g�r�o�u�p�:� �t� �=� �3�.�0�9�,� �p�<�.�0�5�)�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �5� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�D�a�y�s� �o�f� �A�e�r�o�b�i�c� �A�c�t�i�v�i�t�y� �f�o�r� �2�0� �m�i�n�u�t�e�s� �o�r� �m�o�r�e�.� �F�o�r� �A�e�r�D�a�y�s� �>� �2�0�,� �b�a�s�e�l�i�n�e� 

�s�c�o�r�e�s� �a�n�d� �a�g�e� �w�e�r�e� �u�s�e�d� �a�s� �c�o�v�a�r�i�a�t�e�s� �(�s�e�e� �T�a�b�l�e� �6�)�,� �t�h�e� �R�M�A�N�C�O�V�A� �r�e�v�e�a�l�e�d� �n�o� 

�s�i�g�n�i�f�i�c�a�n�t� �m�a�i�n� �e�f�f�e�c�t� �f�o�r� �G�r�o�u�p� �(�F�(�1�,�3�1�)�=�.�1�9�,� �n�.�s�.�)�.� �I�n� �a�d�d�i�t�i�o�n�,� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t�s� 

�w�e�r�e� �f�o�u�n�d� �f�o�r� �T�i�m�e� �(�F�(�1�,�3�1�)�=�.�6�9�,� �n�.�s�.�)� �o�r� �t�h�e� �T�i�m�e� �x� �G�r�o�u�p� �i�n�t�e�r�a�c�t�i�o�n� �(�F�(�1�,�3�1�)�=�.�5�3�,� 

�n�.�s�.�)�.� �P�a�i�r�e�d� �t�-�t�e�s�t�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�i�g�n�i�f�i�c�a�n�t�l�y� �i�n�c�r�e�a�s�e�d� �o�n� �t�h�i�s� 

�m�e�a�s�u�r�e� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�o�i�n�t� �(�t� �=� �3�.�2�1�,� �p�<�.�0�1�)� �w�h�i�l�e� �t�h�e� 

�c�o�n�t�r�o�l� �g�r�o�u�p� �d�i�d� �n�o�t�.� �E�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �a�l�s�o� �s�i�g�n�i�f�i�c�a�n�t�l�y� �i�n�c�r�e�a�s�e�d� �t�h�e� �n�u�m�b�e�r� 

�o�f� �d�a�y�s� �t�h�e�y� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �f�o�r� �2�0� �m�i�n�u�t�e�s� �o�r� �m�o�r�e� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �s�i�x� 
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�w�e�e�k� �f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�o�i�n�t� �(�t� �=� �2�.�5�5�,� �p�<�.�0�5�)� �w�h�i�l�e� �a� �t�r�e�n�d� �t�o�w�a�r�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �i�n�c�r�e�a�s�e� �o�n� 

�t�h�i�s� �m�e�a�s�u�r�e� �w�a�s� �f�o�u�n�d� �f�o�r� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �s�i�x� �w�e�e�k�s� �(�t� �=� �1�.�8�7�,� �p�<�.�1�0�)�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �6� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�T�o�t�a�l� �M�i�n�u�t�e�s� �E�n�g�a�g�e�d� �i�n� �A�e�r�o�b�i�c� �A�c�t�i�v�i�t�y�.� �U�s�i�n�g� �o�n�l�y� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �a�s�a� 

�c�o�v�a�r�i�a�t�e� �(�s�e�e� �T�a�b�l�e� �7�)�,� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� �w�a�s� �f�o�u�n�d� �f�o�r� �G�r�o�u�p� �(�F�(�1�,�3�2�)�=�1�.�2�2�,� �n�.�s�.�)�.� 

�A�l�s�o�,� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� �w�a�s� �f�o�u�n�d� �f�o�r� �T�i�m�e� �(�F�(�1�,�3�2�)�=�.�6�5�,� �n�.�s�.�)� �w�h�i�l�e� �a� �t�r�e�n�d� �w�a�s� 

�f�o�u�n�d� �f�o�r� �t�h�e� �T�i�m�e� �x� �G�r�o�u�p� �i�n�t�e�r�a�c�t�i�o�n� �(�F�(�1�,�3�2�)�=�3�.�4�1�,� �p�<�.�0�8�)�.� �L�e�a�s�t� �s�q�u�a�r�e�d� �m�e�a�n�s� �f�o�r� 

�t�h�i�s� �v�a�r�i�a�b�l�e� �a�t� �F�o�l�l�o�w�-�u�p� �1� �r�e�v�e�a�l�e�d� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �h�a�d� �a� �9�2� �m�i�n�u�t�e� �h�i�g�h�e�r� �m�e�a�n� 

�t�h�a�n� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �(�2�1�6� �m�i�n�u�t�e�s�.�v�s�.� �1�2�3�.�7� �m�i�n�u�t�e�s�,� �w�i�t�h�i�n� �t�i�m�e�-�p�o�i�n�t� �d�i�f�f�e�r�e�n�c�e� 

�p�<�.�1�0�)�.� �P�a�i�r�e�d� �t�-�t�e�s�t�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�i�g�n�i�f�i�c�a�n�t�l�y� �i�n�c�r�e�a�s�e�d� �m�i�n�u�t�e�s� 

�e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �a�s� �i�n�d�i�c�a�t�e�d� �b�y� �b�o�t�h� �t�h�e� �b�a�s�e�l�i�n�e� �t�o� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �(�t� �=� 

�4�.�6�9�,� �p�<�.�0�0�1�)� �a�n�d� �b�a�s�e�l�i�n�e� �t�o� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�o�i�n�t�s� �(�t� �=� �3�.�0�,� �p�<�.�0�1�)�.� �T�h�e� 

�c�o�n�t�r�o�l� �g�r�o�u�p� �d�i�d� �n�o�t� �s�i�g�n�i�f�i�c�a�n�t�l�y� �i�n�c�r�e�a�s�e� �o�n� �t�h�i�s� �m�e�a�s�u�r�e� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �t�h�r�e�e� �w�e�e�k� 

�f�o�l�l�o�w�-�u�p� �b�u�t� �s�i�g�n�i�f�i�c�a�n�t�l�y� �i�n�c�r�e�a�s�e�d� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�o�i�n�t� �(�t� 

�=� �2�.�2�2�,� �p�<�.�0�5�)�.� 
� � 

�I�n�s�e�r�t� �T�a�b�l�e� �7� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�T�o�t�a�l� �M�i�n�u�t�e�s� �E�n�g�a�g�e�d� �i�n� �A�e�r�o�b�i�c� �A�c�t�i�v�i�t�y� �f�o�r� �2�0� �m�i�n�u�t�e�s� �o�r� �m�o�r�e�.� �U�s�i�n�g� �b�a�s�e�l�i�n�e� 

�s�c�o�r�e�s� �a�n�d� �a�g�e� �a�s� �c�o�v�a�r�i�a�t�e�s�,� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t�s� �w�e�r�e� �f�o�u�n�d� �f�o�r� �G�r�o�u�p� �(�F�(�1�,�3�1�)�=�.�2�9�,� 

�n�.�s�.�)�,� �T�i�m�e� �(�F�(�1�,�3�1�)�=�.�1�8�,� �n�.�s�.�)�,� �o�r� �t�h�e� �T�i�m�e� �x� �G�r�o�u�p� �i�n�t�e�r�a�c�t�i�o�n� �(�F�(�1�,�3�1�)�=�1�.�1�4�,� �n�.�s�.�)� �f�o�r� 

�t�h�i�s� �v�a�r�i�a�b�l�e�.� �R�e�s�u�l�t�s� �o�f� �p�a�i�r�e�d� �t�-�t�e�s�t�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �d�i�d� �n�o�t� �s�i�g�n�i�f�i�c�a�n�t�l�y� 
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�i�n�c�r�e�a�s�e� �o�v�e�r� �t�i�m�e� �o�n� �t�h�i�s� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�.� �H�o�w�e�v�e�r�,� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �i�n�c�r�e�a�s�e�d� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�o�i�n�t� �(�t� �=� �3�.�4�6�,� 

�p�<�.�0�1�)� �a�n�d� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �(�t� �=� �2�.�5�5�,� �p�<�.�0�5�)�.� �F�r�o�m� �b�a�s�e�l�i�n�e� �t�o� 

�t�h�e� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p�,� �a� �t�r�e�n�d� �w�a�s� �f�o�u�n�d� �f�o�r� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �(�t� �=� �1�.�7�9�,� �p� �=� �.�1�0�)�.� 

�R�M�A�N�C�O�V�A� �r�e�s�u�l�t�s� �f�o�r� �A�e�r�o�b�i�c� �T�i�m�e� �>�2�0� �c�a�n� �b�e� �s�e�e�n� �i�n� �T�a�b�l�e� �8�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �8� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�N�u�m�b�e�r� �o�f� �D�a�y�s� �E�n�g�a�g�e�d� �i�n� �A�n�y� �A�c�t�i�v�i�t�y�.� �F�o�r� �t�h�i�s� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�,� �b�a�s�e�l�i�n�e� 

�s�c�o�r�e�s� �a�n�d� �a�g�e� �w�e�r�e� �u�s�e�d� �a�s� �c�o�v�a�r�i�a�t�e�s�.� �N�o� �s�i�g�n�i�f�i�c�a�n�t� �m�a�i�n� �e�f�f�e�c�t� �w�a�s� �f�o�u�n�d� �f�o�r� �G�r�o�u�p� 

�(�F�(�1�,�3�1�)�=�.�4�7�,� �n�.�s�.�)�.� �S�i�m�i�l�a�r�l�y�,� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� �w�a�s� �f�o�u�n�d� �f�o�r� �T�i�m�e� �(�F�(�1�;�3�1�)�=�.�1�8�,� 

�n�.�s�.�)�.� �A� �t�r�e�n�d� �w�a�s� �f�o�u�n�d� �f�o�r� �t�h�e� �T�i�m�e� �x� �G�r�o�u�p� �i�n�t�e�r�a�c�t�i�o�n� �(�F�(�1�,�3�1�)�=�3�.�1�9�,� �p�<�.�0�9�)�.� 

�S�i�g�n�i�f�i�c�a�n�t� �i�n�c�r�e�a�s�e�s� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�o�i�n�t� �w�e�r�e� �f�o�u�n�d� �f�o�r� 

�b�o�t�h� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �a�n�d� �c�o�n�t�r�o�l� �g�r�o�u�p�s� �(�e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p�:� �t� �=� �3�.�5�1�,� �p�<�.�0�1�;� �c�o�n�t�r�o�l� 

�g�r�o�u�p�:� �t� �=� �2�.�8�7�,� �p�<�.�0�5�)�.� �F�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�o�i�n�t�,� �t�h�e� �i�n�c�r�e�a�s�e�s� 

�w�e�r�e� �a�l�s�o� �s�i�g�n�i�f�i�c�a�n�t� �f�o�r� �b�o�t�h� �g�r�o�u�p�s� �(�e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p�:� �t� �=� �2�.�6�2�,� �p�<�.�0�5�;� �c�o�n�t�r�o�l� �g�r�o�u�p�:� �t� 

�=� �2�.�2�3�,� �p�<�.�0�5�)�.� �R�M�A�N�C�O�V�A� �r�e�s�u�l�t�s� �f�o�r� �N�u�m�b�e�r� �o�f� �D�a�y�s� �E�n�g�a�g�e�d� �i�n� �A�n�y� �A�c�t�i�v�i�t�y� �c�a�n� 

�b�e� �s�e�e�n� �i�n� �T�a�b�l�e� �9�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �9� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�T�o�t�a�l� �M�i�n�u�t�e�s� �E�n�g�a�g�e�d� �i�n� �A�n�y� �A�c�t�i�v�i�t�y�.� �U�s�i�n�g� �o�n�l�y� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �a�s� �a� �c�o�v�a�r�i�a�t�e�,� 

�n�o� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t�s� �w�e�r�e� �f�o�u�n�d� �f�o�r� �G�r�o�u�p� �(�F�(�1�,�3�2�)�=�2�.�4�7�,� �n�.�s�.�)� �o�r� �T�i�m�e� �(�F�(�1�,�3�2�)�=�.�8�5�,� 

�n�.�s�.�)�.� �A� �t�r�e�n�d� �w�a�s� �f�o�u�n�d� �f�o�r� �t�h�e� �T�i�m�e� �x� �G�r�o�u�p� �i�n�t�e�r�a�c�t�i�o�n� �(�F�(�1�,�3�2�)�=�3�.�0�2�,� �p�<�.�1�0�)�.� �L�e�a�s�t� 

�3�4



�s�q�u�a�r�e�d� �m�e�a�n�s� �a�t� �F�o�l�l�o�w�-�u�p� �1� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �a�v�e�r�a�g�e�d� �2�6�7�.�3� 

�m�i�n�u�t�e�s� �o�f� �a�n�y� �a�c�t�i�v�i�t�y� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �p�e�r�i�o�d� �w�h�i�l�e� �t�h�e� �c�o�n�t�r�o�l� 

�g�r�o�u�p� �e�n�g�a�g�e�d� �i�n� �1�6�0�.�5� �m�i�n�u�t�e�s� �(�w�i�t�h�i�n� �t�i�m�e�-�p�o�i�n�t� �d�i�f�f�e�r�e�n�c�e� �p�<�.�0�5�;� �s�e�e� �T�a�b�l�e� �1�0�)�.� �O�n� 

�t�h�i�s� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e�,� �p�a�i�r�e�d� �t�-�t�e�s�t�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�i�g�n�i�f�i�c�a�n�t�l�y� 

�i�n�c�r�e�a�s�e�d� �f�r�o�m� �t�h�e�i�r� �b�a�s�e�l�i�n�e� �l�e�v�e�l�s� �t�o� �b�o�t�h� �t�h�e� �t�h�r�e�e�-� �a�n�d� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�e�r�i�o�d�s� 

�(�t� �=� �5�.�6�2�,� �p�<�.�0�0�1� �a�n�d� �t� �=� �3�.�3�7�,� �p�<�.�0�1�,� �r�e�s�p�e�c�t�i�v�e�l�y�)� �w�h�i�l�e� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �d�i�d� �n�o�t�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �1�0� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y�.� �B�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �u�s�e�d� �a�s� �a� �c�o�v�a�r�i�a�t�e� �f�o�r� �t�h�e� �d�e�p�e�n�d�e�n�t� 

�m�e�a�s�u�r�e� �O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y�.� �N�o� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t�s� �w�e�r�e� �f�o�u�n�d� �f�o�r� �G�r�o�u�p� �(�F�(�1�,�3�0�)�=�.�9�7�,� 

�n�.�s�.�)�,� �T�i�m�e� �(�F�(�2�,�2�9�)�=�.�9�5�,� �n�.�s�.�)�,� �o�r� �t�h�e� �T�i�m�e� �x� �G�r�o�u�p� �i�n�t�e�r�a�c�t�i�o�n� �(�F�(�2�,�2�9�)�=�1�.�3�,� �n�.�s�.�)�.� 

�L�e�a�s�t� �s�q�u�a�r�e�d� �m�e�a�n�s� �i�n�d�i�c�a�t�e�d� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �h�a�d� �a� �s�i�g�n�i�f�i�c�a�n�t�l�y� �h�i�g�h�e�r� �m�e�a�n� �t�h�a�n� 

�t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �i�m�m�e�d�i�a�t�e�l�y� �f�o�l�l�o�w�i�n�g� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �(�O�E�p�o�s�t�,� �4�.�2�8� �v�s�.� �4�.�0�,� �w�i�t�h�i�n� 

�t�i�m�e�-�p�o�i�n�t� �d�i�f�f�e�r�e�n�c�e� �p�<�.�0�0�1�;� �s�e�e� �T�a�b�l�e� �1�1�)�.� �F�o�r� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p�,� �i�n�c�r�e�a�s�e�s� �i�n� 

�O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y� �f�r�o�m� �p�r�i�o�r� �t�o� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g� �t�o� �i�m�m�e�d�i�a�t�e�l�y� �f�o�l�l�o�w�i�n�g� �t�h�e� �g�r�o�u�p� 

�m�e�e�t�i�n�g� �w�e�r�e� �s�i�g�n�i�f�i�c�a�n�t� �(�t� �=� �6�.�4�6�,� �p�<�.�0�0�1�)� �a�n�d� �a� �t�r�e�n�d� �w�a�s� �f�o�u�n�d� �f�o�r� �t�h�e� �i�n�c�r�e�a�s�e�s� �w�h�e�n� 

�c�o�m�p�a�r�i�n�g� �O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y� �p�r�i�o�r� �t�o� �t�h�e� �m�e�e�t�i�n�g� �t�o� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �(�t� �=� �1�.�9�4�,� 

�p�<�.�1�0�)�.� �N�o� �s�i�g�n�i�f�i�c�a�n�t� �c�h�a�n�g�e�s� �f�r�o�m� �b�a�s�e�l�i�n�e� �l�e�v�e�l� �o�f� �t�h�i�s� �v�a�r�i�a�b�l�e� �w�e�r�e� �f�o�u�n�d� �f�o�r� �t�h�e� 

�c�o�n�t�r�o�l� �g�r�o�u�p�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �1�1� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�3�5



�S�e�l�f�-�E�f�f�i�c�a�c�y�.� �F�o�r� �S�e�l�f�-�E�f�f�i�c�a�c�y�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �u�s�e�d� �a�s� �a� �c�o�v�a�r�i�a�t�e�.� �N�o� 

�s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� �w�a�s� �f�o�u�n�d� �f�o�r� �G�r�o�u�p� �(�F�(�1�,�2�9�)�=�.�4�8�,� �n�.�s�.�)�.� �S�i�m�i�l�a�r�l�y�,� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �e�f�f�e�c�t� 

�w�a�s� �f�o�u�n�d� �f�o�r� �T�i�m�e� �(�F�(�2�,�2�8�)�=�.�4�3�,� �n�.�s�.�)�.� �A� �t�r�e�n�d� �w�a�s� �f�o�u�n�d� �f�o�r� �t�h�e� �T�i�m�e� �x� �G�r�o�u�p� 

�i�n�t�e�r�a�c�t�i�o�n� �(�F�(�2�,�2�8�)�=�2�.�7�,� �p�<�.�0�9�)� �.� �L�e�a�s�t� �s�q�u�a�r�e�d� �m�e�a�n�s� �r�e�v�e�a�l�e�d� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� 

�h�a�d� �a� �s�i�g�n�i�f�i�c�a�n�t�l�y� �h�i�g�h�e�r� �s�c�o�r�e� �i�m�m�e�d�i�a�t�e�l�y� �f�o�l�l�o�w�i�n�g� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �(�S�E�p�o�s�t�,� �4�.�5� �v�s�.� 

�3�.�7�,� �w�i�t�h�i�n� �t�i�m�e�-�p�o�i�n�t� �d�i�f�f�e�r�e�n�c�e� �p�<�.�0�5�;� �s�e�e� �T�a�b�l�e� �1�2�)�.� �P�a�i�r�e�d� �t�-�t�e�s�t�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e� 

�e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p�'�s� �s�c�o�r�e�s� �o�n� �t�h�i�s� �v�a�r�i�a�b�l�e� �i�n�c�r�e�a�s�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �f�r�o�m� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �a�t� 

�t�h�e� �p�o�s�t�-�g�r�o�u�p� �t�i�m�e� �p�o�i�n�t� �(�t� �=� �3�.�5�1�,� �p�<�.�0�1�)� �a�n�d� �a�t� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�o�i�n�t� �(�t�=� 

�2�.�2�6�,� �p�<�.�0�5�)�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �1�2� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�S�t�a�g�e�s� �o�f� �C�h�a�n�g�e� 

�R�e�p�o�r�t�e�d� �a�n�d� �A�c�t�u�a�l� �S�t�a�g�e� �a�t� �B�a�s�e�l�i�n�e�.� �A�s� �n�o�t�e�d� �e�a�r�l�i�e�r�,� �4�3� �s�u�b�j�e�c�t�s� �p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� 

�t�h�e� �s�t�u�d�y� �o�r�i�g�i�n�a�l�l�y� �i�d�e�n�t�i�f�i�e�d� �t�h�e�m�s�e�l�v�e�s� �a�s� �e�i�t�h�e�r� �c�o�n�t�e�m�p�l�a�t�o�r�s� �o�r� �p�r�e�p�a�r�e�r�s� �w�i�t�h� �r�e�s�p�e�c�t� 

�t�o� �t�h�e�i�r� �e�x�e�r�c�i�s�e� �s�t�a�g�e� �o�f� �c�h�a�n�g�e�.� �B�a�s�e�l�i�n�e� �a�c�t�i�v�i�t�y� �l�o�g�s� �w�e�r�e� �e�v�a�l�u�a�t�e�d� �t�o� �a�s�s�e�s�s� �t�h�e� 

�r�e�l�i�a�b�i�l�i�t�y� �o�f� �t�h�e�s�e� �s�e�l�f�-�r�e�p�o�r�t�s� �a�n�d� �t�o� �e�l�i�m�i�n�a�t�e� �a�c�t�i�o�n� �s�t�a�g�e� �i�n�d�i�v�i�d�u�a�l�s� �f�r�o�m� �f�u�r�t�h�e�r� 

�a�n�a�l�y�s�e�s�.� �T�h�e� �e�i�g�h�t� �i�n�d�i�v�i�d�u�a�l�s� �w�h�o�s�e� �e�x�e�r�c�i�s�e� �m�e�t� �c�r�i�t�e�r�i�o�n� �f�o�r� �t�h�e� �a�c�t�i�o�n� �s�t�a�g�e� �(�t�h�r�e�e� �o�r� 

�m�o�r�e� �t�i�m�e�s� �p�e�r� �w�e�e�k� �o�f� �a�e�r�o�b�i�c� �e�x�e�r�c�i�s�e� �f�o�r� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s� �p�e�r� �e�x�e�r�c�i�s�e� �s�e�s�s�i�o�n�)�,� �a�l�l� 

�c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s�,� �w�e�r�e� �e�l�i�m�i�n�a�t�e�d� �f�r�o�m� �a�n�a�l�y�s�e�s�.� �T�h�e� �s�t�a�g�e�s� �o�f� �c�h�a�n�g�e� �f�o�r� �t�h�e� 

�r�e�m�a�i�n�i�n�g� �3�5� �s�u�b�j�e�c�t�s� �r�e�p�o�r�t�e�d� �u�p�o�n� �r�e�c�r�u�i�t�m�e�n�t� �v�s�.� �t�h�e�i�r� �s�t�a�g�e�s� �a�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �b�a�s�e�l�i�n�e� 

�a�c�t�i�v�i�t�y� �l�o�g�s� �c�a�n� �b�e� �s�e�e�n� �i�n� �T�a�b�l�e� �1�3�.� �O�f� �t�h�e� �3�5� �s�u�b�j�e�c�t�s�,� �2�2� �s�u�b�j�e�c�t�s �� �s�t�a�g�e� �i�d�e�n�t�i�f�i�c�a�t�i�o�n� 

�c�o�r�r�e�c�t�l�y� �m�a�t�c�h�e�d� �t�h�e�i�r� �s�t�a�g�e� �d�e�t�e�r�m�i�n�e�d� �f�r�o�m� �t�h�e�i�r� �b�a�s�e�l�i�n�e� �l�o�g�s�.� �O�f� �t�h�e� �1�3� �s�u�b�j�e�c�t�s� �w�h�o�s�e� 

�l�o�g�s� �i�n�d�i�c�a�t�e�d� �a� �s�t�a�g�e� �o�t�h�e�r� �t�h�a�n� �t�h�a�t� �w�h�i�c�h� �t�h�e�y� �i�n�i�t�i�a�l�l�y� �r�e�p�o�r�t�e�d�,� �s�e�v�e�n� �h�a�d� �i�d�e�n�t�i�f�i�e�d� 
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�t�h�e�m�s�e�l�v�e�s� �a�s� �c�o�n�t�e�m�p�l�a�t�o�r�s� �b�u�t� �w�e�r�e� �p�r�e�p�a�r�e�r�s� �(�d�o�i�n�g� �s�o�m�e� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y�)� �a�c�c�o�r�d�i�n�g� �t�o� 

�t�h�e�i�r� �l�o�g�s�.� �S�i�x� �h�a�d� �i�d�e�n�t�i�f�i�e�d� �t�h�e�m�s�e�l�v�e�s� �a�s� �p�r�e�p�a�r�e�r�s� �b�u�t� �w�e�r�e� �c�o�n�t�e�m�p�l�a�t�o�r�s� �(�d�o�i�n�g� 

�v�i�r�t�u�a�l�l�y� �n�o� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y�)� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e�i�r� �l�o�g�s�.� �T�h�e� �i�m�p�l�i�c�a�t�i�o�n� �o�f� �t�h�e�s�e� �d�i�s�c�r�e�p�a�n�c�i�e�s� 

�w�i�l�l� �b�e� �a�d�d�r�e�s�s�e�d� �i�n� �t�h�e� �d�i�s�c�u�s�s�i�o�n� �s�e�c�t�i�o�n�.� �A�n�a�l�y�s�i�s� �o�f� �s�t�a�g�e� �m�o�v�e�m�e�n�t� �a�c�r�o�s�s� �t�i�m�e� �w�a�s� 

�c�o�n�d�u�c�t�e�d� �o�b�j�e�c�t�i�v�e�l�y�,� �u�s�i�n�g� �a�c�t�u�a�l� �s�t�a�g�e� �a�s� �d�e�t�e�r�m�i�n�e�d� �b�y� �s�u�b�j�e�c�t�s �� �e�x�e�r�c�i�s�e� �l�o�g�s�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �1�3� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�S�t�a�g�e�s� �o�f� �C�h�a�n�g�e� �M�o�v�e�m�e�n�t�.� �C�h�i�-�s�q�u�a�r�e� �a�n�a�l�y�s�e�s� �w�e�r�e� �i�n�i�t�i�a�l�l�y� �p�l�a�n�n�e�d� �t�o� �t�e�s�t� �f�o�r� 

�s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �s�t�a�g�e� �o�f� �c�h�a�n�g�e� �m�o�v�e�m�e�n�t� �b�e�t�w�e�e�n� �g�r�o�u�p�s�.� �T�h�e�s�e� �a�n�a�l�y�s�e�s� �w�e�r�e� 

�d�e�e�m�e�d� �i�n�a�p�p�r�o�p�r�i�a�t�e� �d�u�e� �t�o� �s�m�a�l�l� �c�e�l�l� �s�i�z�e�.� �H�o�w�e�v�e�r�,� �a� �b�r�e�a�k�d�o�w�n� �o�f� �p�a�r�t�i�c�i�p�a�n�t�s �� �s�t�a�g�e� 

�o�f� �c�h�a�n�g�e� �m�o�v�e�m�e�n�t� �c�a�n� �b�e� �s�e�e�n� �i�n� �T�a�b�l�e�s� �1�4� �(�e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p�)� �a�n�d� �1�5� �(�c�o�n�t�r�o�l� �g�r�o�u�p�)�.� 

�T�o� �s�u�m�m�a�r�i�z�e�,� �1�1� �o�f� �t�h�e� �2�3� �e�x�p�e�r�i�m�e�n�t�a�l� �s�u�b�j�e�c�t�s� �(�4�8�%�)� �m�o�v�e�d� �e�i�t�h�e�r� �o�n�e� �o�r� �t�w�o� �s�t�a�g�e�s� 

�f�o�r�w�a�r�d� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �s�i�x�-�w�e�e�k� �f�o�l�l�o�w�-�u�p� �p�e�r�i�o�d� �a�n�d� �s�e�v�e�n� �o�f� �t�h�e� �1�2� �c�o�n�t�r�o�l� �g�r�o�u�p� 

�s�u�b�j�e�c�t�s� �(�5�8�%�)� �d�i�d� �s�o�.� �O�f� �t�h�e� �1�1� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �w�h�o� �m�o�v�e�d� �f�o�r�w�a�r�d� �f�r�o�m� 

�B�a�s�e�l�i�n�e� �t�o� �F�o�l�l�o�w�-�u�p� �2�,� �t�h�r�e�e� �m�o�v�e�d� �t�w�o� �s�t�a�g�e�s� �(�f�r�o�m� �c�o�n�t�e�m�p�a�t�i�o�n� �t�o� �a�c�t�i�o�n�)� �w�h�i�l�e� �n�o� 

�c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �m�o�v�e�d� �f�o�r�w�a�r�d� �t�w�o� �s�t�a�g�e�s�.� �F�u�r�t�h�e�r�,� �n�o� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� 

�s�u�b�j�e�c�t�s� �m�o�v�e�d� �b�a�c�k�w�a�r�d� �(�w�h�i�c�h� �w�o�u�l�d� �i�n�d�i�c�a�t�e� �l�e�s�s� �a�e�r�o�b�i�c� �e�x�e�r�c�i�s�e�,� �p�l�a�c�i�n�g� �t�h�e�m� �i�n� �a� 

�d�i�f�f�e�r�e�n�t� �s�t�a�g�e� �c�a�t�e�g�o�r�y�)�,� �w�h�i�l�e� �t�w�o� �c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �r�e�g�r�e�s�s�e�d� �f�r�o�m� �p�r�e�p�a�r�a�t�i�o�n� �t�o� 

�c�o�n�t�e�m�p�l�a�t�i�o�n� �f�r�o�m� �B�a�s�e�l�i�n�e� �t�o� �F�o�l�l�o�w�-�u�p� �2�.� �T�w�e�l�v�e� �o�f� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� 

�(�5�2�%�)� �r�e�m�a�i�n�e�d� �a�t� �t�h�e� �s�a�m�e� �s�t�a�g�e� �f�r�o�m� �B�a�s�e�l�i�n�e� �t�o� �F�o�l�l�o�w�-�u�p� �2� �w�h�i�l�e� �t�h�r�e�e� �o�f� �t�h�e� �c�o�n�t�r�o�l� 

�g�r�o�u�p� �s�u�b�j�e�c�t�s� �(�2�5�%�)� �r�e�m�a�i�n�e�d� �a�t� �t�h�e� �s�a�m�e� �s�t�a�g�e�.� 

�I�n� �s�u�m�m�a�r�y�,� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �w�h�o� �c�h�a�n�g�e�d� �s�t�a�g�e�s� �d�u�r�i�n�g� �t�h�e� 

�i�n�t�e�r�v�e�n�t�i�o�n� �d�i�d� �s�o� �i�n� �a� �p�o�s�i�t�i�v�e� �d�i�r�e�c�t�i�o�n� �(�m�o�r�e� �e�x�e�r�c�i�s�e�)� �a�n�d� �p�r�i�m�a�r�i�l�y� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� 
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�t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �p�o�i�n�t�.� �A� �g�r�e�a�t�e�r� �p�e�r�c�e�n�t�a�g�e� �o�f� �c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �c�h�a�n�g�e�d� 

�s�t�a�g�e�s�.� �H�o�w�e�v�e�r�,� �t�w�o� �o�f� �t�h�e�s�e� �s�u�b�j�e�c�t�s� �r�e�g�r�e�s�s�e�d� �(�e�n�g�a�g�i�n�g� �i�n� �l�e�s�s� �e�x�e�r�c�i�s�e�)�.� �S�t�a�g�e� 

�m�o�v�e�m�e�n�t� �f�o�r� �c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �o�c�c�u�r�r�e�d� �e�q�u�a�l�l�y� �f�r�o�m� �b�a�s�e�l�i�n�e� �t�o� �t�h�e� �t�h�r�e�e� �w�e�e�k� 

�f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�o�i�n�t�s� �a�n�d� �f�r�o�m� �t�h�e� �t�h�r�e�e� �w�e�e�k� �t�o� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �t�i�m�e� �p�o�i�n�t�s�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e�s� �1�4� �a�n�d� �1�5� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�S�e�l�f�-�E�f�f�i�c�a�c�y� �a�n�d� �O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y� �a�s� �P�r�e�d�i�c�t�o�r�s� �o�f� �E�x�e�r�c�i�s�e� �B�e�h�a�v�i�o�r� 

�T�h�e� �h�y�p�o�t�h�e�s�i�s� �t�h�a�t� �c�h�a�n�g�e�s� �i�n� �s�e�l�f�-�e�f�f�i�c�a�c�y� �a�n�d� �o�u�t�c�o�m�e� �e�x�p�e�c�t�a�n�c�i�e�s� �r�e�g�a�r�d�i�n�g� 

�e�x�e�r�c�i�s�e� �p�r�e�d�i�c�t�e�d� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r� �w�a�s� �t�e�s�t�e�d� �u�s�i�n�g� �h�e�i�r�a�r�c�h�i�c�a�l� �r�e�g�r�e�s�s�i�o�n� �a�n�a�l�y�s�e�s�.� 

�T�a�b�l�e�s� �1�6� �a�n�d� �1�7� �s�h�o�w� �t�h�e� �c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �t�h�e�s�e� �c�o�g�n�i�t�i�v�e� �v�a�r�i�a�b�l�e�s� �a�n�d� �t�h�e� �s�i�x� 

�e�x�e�r�c�i�s�e� �m�e�a�s�u�r�e�s� �a�t� �a�l�l� �t�i�m�e� �p�o�i�n�t�s� �f�o�r� �b�o�t�h� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �a�n�d� �c�o�n�t�r�o�l� �g�r�o�u�p�s�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e�s� �1�6� �a�n�d� �1�7� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �h�i�e�r�a�r�c�h�i�c�a�l� �r�e�g�r�e�s�s�i�o�n� �a�n�a�l�y�s�e�s� �e�x�a�m�i�n�i�n�g� �t�h�e� �r�e�l�a�t�i�v�e� 

�c�o�n�t�r�i�b�u�t�i�o�n�s� �o�f� �S�e�l�f�-�E�f�f�i�c�a�c�y� �a�n�d� �O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �o�f� �e�x�e�r�c�i�s�e� �c�h�a�n�g�e� 

�a�t� �t�h�e� �t�h�r�e�e� �w�e�e�k� �a�n�d� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p�s� �c�a�n� �b�e� �s�e�e�n� �i�n� �T�a�b�l�e�s� �1�8�-�2�3�.� �F�o�r� �a�l�l� �s�i�x� 

�v�a�r�i�a�b�l�e�s� �a�n�a�l�y�z�e�d� �i�n� �t�h�e� �r�e�g�r�e�s�s�i�o�n� �a�n�a�l�y�s�e�s�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �o�f� �t�h�e� �d�e�p�e�n�d�e�n�t� �v�a�r�i�a�b�l�e� 

�w�e�r�e� �e�n�t�e�r�e�d� �i�n�t�o� �t�h�e� �m�o�d�e�l� �f�i�r�s�t�,� �f�o�l�l�o�w�e�d� �b�y� �a�g�e� �f�o�r� �v�a�r�i�a�b�l�e�s� �w�h�e�r�e� �a� �s�i�g�n�i�f�i�c�a�n�t� 

�r�e�l�a�t�i�o�n�s�h�i�p� �w�a�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �a�g�e� �a�n�d� �t�h�e� �d�e�p�e�n�d�e�n�t� �m�e�a�s�u�r�e� �o�f� �i�n�t�e�r�e�s�t�.� �G�r�o�u�p� �w�a�s� 

�e�n�t�e�r�e�d� �n�e�x�t� �i�n�t�o� �t�h�e� �m�o�d�e�l�,� �f�o�l�l�o�w�e�d� �b�y� �s�e�p�a�r�a�t�e� �e�x�a�m�i�n�a�t�i�o�n� �o�f� �t�h�e� �i�n�d�i�v�i�d�u�a�l� 

�c�o�n�t�r�i�b�u�t�i�o�n�s� �o�f� �t�h�e� �p�o�s�t�-�i�n�t�e�r�v�e�n�t�i�o�n� �O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y� �(�O�E�p�o�s�t�)� �a�n�d� �p�o�s�t�-�i�n�t�e�r�v�e�n�t�i�o�n� 

�S�e�l�f�-�E�f�f�i�c�a�c�y� �(�S�E�p�o�s�t�)� �s�c�o�r�e�s�.� 
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�P�r�e�d�i�c�t�i�n�g� �D�a�y�s� �o�f� �A�e�r�o�b�i�c� �A�c�t�i�v�i�t�y� 

�T�h�r�e�e� �W�e�e�k�s�.�.� �I�n� �p�r�e�d�i�c�t�i�n�g� �t�h�e� �n�u�m�b�e�r� �o�f� �d�a�y�s� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c�-�t�y�p�e� 

�a�c�t�i�v�i�t�y� �(�r�e�g�a�r�d�l�e�s�s� �o�f� �t�i�m�e� �s�p�e�n�t� �e�n�g�a�g�e�d� �i�n� �t�h�e� �a�c�t�i�v�i�t�y� �p�e�r� �s�e�s�s�i�o�n�)� �a�t� �t�h�e� �f�i�r�s�t� �f�o�l�l�o�w�-�u�p� 

�p�o�i�n�t�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �e�n�t�e�r�e�d� �i�n�t�o� �t�h�e� �m�o�d�e�l� �f�i�r�s�t�,� �a�c�c�o�u�n�t�i�n�g� �f�o�r� �3�0�.�3�6�%� �o�f� �t�h�e� 

�v�a�r�i�a�n�c�e� �(�R�2�=�.�3�0�,� �F�(�1�,�3�3�)�=�1�4�.�3�9�,� �p�<�.�0�0�1�)�.� �G�r�o�u�p� �w�a�s� �e�n�t�e�r�e�d� �n�e�x�t� �a�n�d� �d�i�d� �n�o�t� �a�d�d� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �o�f� �A�e�r�D�a�y�s� �a�t� �F�o�l�l�o�w�-�u�p� �1� �(�A�R�2�=�.�0�1�,� �F�(�1�,�3�2�)�=�.�6�4�,� �n�.�s�)�.� 

�N�e�i�t�h�e�r� �O�E�p�o�s�t� �(�A�R�2�=�.�0�3�,� �F�(�1�,�3�1�)�=�1�.�5�2�,� �n�.�s�.�)� �n�o�r� �S�E�p�o�s�t� �(�A�R�@�=�.�0�1�,� �F�(�1�,�3�1�)�=�.�4�6�,� 

�n�.�s�.�)�,� �a�d�d�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �o�f� �A�e�r�D�a�y�s� �F�o�l�l�o�w�-�u�p� �1�.� 

�S�i�x� �W�e�e�k�s�.� �I�n� �p�r�e�d�i�c�t�i�n�g� �t�h�e� �n�u�m�b�e�r� �o�f� �d�a�y�s� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c�-�t�y�p�e� 

�a�c�t�i�v�i�t�y� �(�r�e�g�a�r�d�l�e�s�s� �o�f� �t�i�m�e� �s�p�e�n�t� �i�n� �a�c�t�i�v�i�t�y� �p�e�r� �s�e�s�s�i�o�n�)� �a�t� �t�h�e� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p�,� �b�a�s�e�l�i�n�e� 

�s�c�o�r�e�s� �w�e�r�e� �e�n�t�e�r�e�d� �i�n�t�o� �t�h�e� �m�o�d�e�l� �f�i�r�s�t�,� �c�o�n�t�r�i�b�u�t�i�n�g� �1�5�.�7�7�%� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�v�e� �p�o�w�e�r� �o�f� �t�h�e� 

�m�o�d�e�l� �(�R�2�=�.�1�6�,� �F�(�1�,�3�3�)�=�6�.�1�8�,� �p�<�.�0�5�)�.� �G�r�o�u�p� �w�a�s� �e�n�t�e�r�e�d� �n�e�x�t� �a�n�d� �d�i�d� �n�o�t� �a�d�d� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �m�o�d�e�l� �(�A�R�2�=�.�0�0�2�,� �F�(�1�,�3�2�)�=�.�0�9�,� �n�.�s�)�.� �O�E�p�o�s�t� �i�n�c�r�e�a�s�e�d� �t�h�e� 

�p�r�e�d�i�c�t�i�v�e� �p�o�w�e�r� �o�f� �t�h�e� �m�o�d�e�l� �b�y� �6�.�4�5�%� �(�A�R�2�=�.�0�6�,� �F�(�1�,�3�1�)�=�2�.�5�8�,� �n�.�s�.�)� �a�n�d� �S�E�p�o�s�t� 

�i�n�c�r�e�a�s�e�d� �t�h�e� �p�r�e�d�i�c�t�i�v�e� �p�o�w�e�r� �b�y� �2�.�1�2�%� �%� �(�A�R�2�=�.�0�2�,� �F�(�1�,�3�1�)�=�.�8�0�,� �n�.�s�.�)�.� �R�e�s�u�l�t�s� �o�f� �t�h�e� 

�h�i�e�r�a�r�c�h�i�c�a�l� �r�e�g�r�e�s�s�i�o�n� �a�n�a�l�y�s�e�s� �f�o�r� �t�h�r�e�e� �a�n�d� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �c�a�n� �b�e� �s�e�e�n� �i�n� �T�a�b�l�e� �1�8�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �1�8� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�P�r�e�d�i�c�t�i�n�g� �D�a�y�s� �o�f� �A�e�r�o�b�i�c� �A�c�t�i�v�i�t�y� �f�o�r� �2�0� �m�i�n�u�t�e�s� �o�r� �m�o�r�e�.� 

�T�h�r�e�e� �w�e�e�k�s�.� �I�n� �p�r�e�d�i�c�t�i�n�g� �t�h�e� �n�u�m�b�e�r� �o�f� �d�a�y�s� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c�-�t�y�p�e� 

�a�c�t�i�v�i�t�y� �f�o�r� �a�t� �l�e�a�s�t� �2�0� �m�i�n�u�t�e�s� �a�t� �a� �t�i�m�e� �a�t� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� 

�e�n�t�e�r�e�d� �i�n�t�o� �t�h�e� �m�o�d�e�l� �f�i�r�s�t�,� �a�c�c�o�u�n�t�i�n�g� �f�o�r� �a�n� �i�n�s�i�g�n�i�f�i�c�a�n�t� �p�o�r�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� 

�(�R�2�=�.�0�1�5�,� �F�(�1�,�3�3�)�=�.�5�1�,� �n�.�s�.�)�.� �A�g�e� �w�a�s� �e�n�t�e�r�e�d� �n�e�x�t� �a�n�d� �c�o�n�t�r�i�b�u�t�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� 

�3�9



�p�r�e�d�i�c�t�i�o�n� �o�f� �A�e�r�D�a�y�s� �>� �2�0� �F�o�l�l�o�w�-�u�p� �1� �(�A�R�2�=�.�1�4�,� �F�(�1�,�3�2�)�=�5�.�2�5�,� �p�<�.�0�5�)�.� �G�r�o�u�p�,� 

�e�n�t�e�r�e�d� �i�n�t�o� �t�h�e� �m�o�d�e�l� �n�e�x�t�,� �d�i�d� �n�o�t� �a�c�c�o�u�n�t� �f�o�r� �a� �s�i�g�n�i�f�i�c�a�n�t� �p�o�r�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� 

�(�A�R�2�=�.�0�1�5�,� �F�(�1�,�3�1�)�=�.�5�6�,� �n�.�s�.�)�.� �F�i�n�a�l�l�y�,� �n�e�i�t�h�e�r� �O�E�p�o�s�t� �(�A�R�2�=�.�0�3�,� �F�(�1�,�3�0�)�=�1�.�1�2�,� �n�.�s�.�)� 

�n�o�r� �S�E�p�o�s�t� �(�A�R�2�=�.�0�3�,� �F�(�1�,�3�0�)�=�1�.�2�5�,� �n�.�s�.�)� �a�d�d�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �m�o�d�e�l�.� 

�S�i�x�_�w�e�e�k�s�.� �I�n� �p�r�e�d�i�c�t�i�n�g� �t�h�e� �n�u�m�b�e�r� �o�f� �d�a�y�s� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c�-�t�y�p�e� 

�a�c�t�i�v�i�t�y� �f�o�r� �a�t� �l�e�a�s�t� �2�0� �m�i�n�u�t�e�s� �a�t� �a� �t�i�m�e� �a�t� �t�h�e� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� 

�e�n�t�e�r�e�d� �i�n�t�o� �t�h�e� �m�o�d�e�l� �f�i�r�s�t�,� �a�c�c�o�u�n�t�i�n�g� �f�o�r� �a�n� �i�n�s�i�g�n�i�f�i�c�a�n�t� �p�o�r�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �(�R�2�=�.�0�0�,� 

�F�(�1�,�3�3�)�=�0�.�0�,� �n�.�s�.�)�.� �A�g�e� �w�a�s� �e�n�t�e�r�e�d� �n�e�x�t� �a�n�d� �a�c�c�o�u�n�t�e�d� �f�o�r� �a� �s�i�g�n�i�f�i�c�a�n�t� �1�3�.�9�%� �o�f� �t�h�e� 

�v�a�r�i�a�n�c�e� �(�A�R�2�=�.�1�4�,� �F�(�1�,�3�2�)�=�5�.�2�5�,� �p�<�.�0�5�)�.� �G�r�o�u�p�,� �e�n�t�e�r�e�d� �n�e�x�t�,� �d�i�d� �n�o�t� �a�c�c�o�u�n�t� �f�o�r� �a� 

�s�i�g�n�i�f�i�c�a�n�t� �p�o�r�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �(�A�R�2�=�.�0�0�2�,� �F�(�2�,�3�2�)�=�.�0�8�,� �n�.�s�.�)�.� �S�i�m�i�l�a�r�l�y�,� �n�e�i�t�h�e�r� 

�O�E�p�o�s�t� �(�A�R�2�=�.�0�3�,� �F�(�1�,�3�1�)�=�1�.�0�7�,� �n�.�s�.�)� �n�o�r� �S�E�p�o�s�t� �(�A�R�2�=�.�0�8�,� �F�(�1�,�3�1�)�=�2�.�7�9�,� �p�<�.�1�0�)� 

�a�d�d�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �m�o�d�e�l�,� �a�l�t�h�o�u�g�h� �a� �t�r�e�n�d� �w�a�s� �f�o�u�n�d� �f�o�r� �S�E�p�o�s�t� �(�s�e�e� 

�T�a�b�l�e� �1�9�)�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �1�9� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�P�r�e�d�i�c�t�i�n�g� �T�o�t�a�l� �M�i�n�u�t�e�s� �E�n�g�a�g�e�d� �i�n� �A�e�r�o�b�i�c� �A�c�t�i�v�i�t�y�.� 

�T�h�r�e�e� �w�e�e�k�s�.� �I�n� �p�r�e�d�i�c�t�i�n�g� �t�h�e� �t�o�t�a�l� �a�m�o�u�n�t� �o�f� �t�i�m�e� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �-� 

�t�y�p�e� �a�c�t�i�v�i�t�y�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�i�m�e� �p�e�r� �s�e�s�s�i�o�n�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �e�n�t�e�r�e�d� �f�i�r�s�t� �a�n�d� 

�a�c�c�o�u�n�t�e�d� �f�o�r� �a� �s�i�g�n�i�f�i�c�a�n�t� �p�o�r�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �(�R�2�=�.�2�0�,� �F�(�1�,�3�3�)�=�8�.�0�7�,� �p�<�.�0�1�)�.� �G�r�o�u�p� 

�w�a�s� �e�n�t�e�r�e�d� �i�n�t�o� �t�h�e� �m�o�d�e�l� �n�e�x�t� �a�n�d� �a� �t�r�e�n�d� �w�a�s� �f�o�u�n�d� �(�A�R�2�=�.�0�9�,� �F�(�1�,�3�2�)�=�3�.�8�6�,� �p�<�.�1�0�)�.� 

�N�e�i�t�h�e�r� �O�E�p�o�s�t� �(�A�R�2�=�.�0�3�,� �F�(�1�,�3�1�)�=�1�.�2�7�,� �n�.�s�.�)� �n�o�r� �S�E�p�o�s�t� �(�A�R�2�=�.�0�3�,� �F�(�1�,�3�1�)�=�1�.�5�9�,� 

�n�.�s�.�)� �a�c�c�o�u�n�t�e�d� �f�o�r� �a� �s�i�g�n�i�f�i�c�a�n�t� �p�o�r�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �.� 
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�S�i�x� �w�e�e�k�s�.� �I�n� �p�r�e�d�i�c�t�i�n�g� �t�h�e� �t�o�t�a�l� �a�m�o�u�n�t� �o�f� �t�i�m�e� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c�-�t�y�p�e� 

�a�c�t�i�v�i�t�y�,� �r�e�g�a�r�d�l�e�s�s� �o�f� �t�i�m�e� �p�e�r� �s�e�s�s�i�o�n�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �e�n�t�e�r�e�d� �f�i�r�s�t� �a�n�d� �d�i�d� �n�o�t� 

�a�c�c�o�u�n�t� �f�o�r� �a� �s�t�a�t�i�s�t�i�c�a�l�l�y� �s�i�g�n�i�f�i�c�a�n�t� �p�o�r�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �a�l�t�h�o�u�g�h� �t�h�e�y� �c�o�n�t�r�i�b�u�t�e�d� 

�1�0�.�9�%� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �m�o�d�e�l� �(�R�2�=�.�1�1�,� �F�(�1�,�3�3�)�=�4�.�0�4�,� �p�<�.�1�0�)�.� �G�r�o�u�p� �w�a�s� �e�n�t�e�r�e�d� �n�e�x�t� 

�a�n�d� �d�i�d� �n�o�t� �a�d�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�v�e� �p�o�w�e�r� �o�f� �t�h�e� �m�o�d�e�l� �(�A�R�7�=�.�0�0�2�,� 

�F�(�1�,�3�2�)�=�.�0�6�,� �n�.�s�.�)�.� �O�E�p�o�s�t� �w�a�s� �e�n�t�e�r�e�d� �n�e�x�t� �a�n�d� �a�l�s�o� �d�i�d� �n�o�t� �a�c�c�o�u�n�t� �f�o�r� �a� �s�i�g�n�i�f�i�c�a�n�t� 

�p�o�r�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �(�A�R�7�=�.�0�0�1�,� �F�(�1�,�3�1�)�=�.�0�4�,� �n�.�s�.�)�.� �F�i�n�a�l�l�y�,� �S�E�p�o�s�t� �w�a�s� �e�n�t�e�r�e�d� �a�n�d� 

�a�d�d�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �m�o�d�e�l� �(�A�R�2�=�.�1�2�,� �F�(�1�,�3�1�)�=�5�.�0�1�,� �p�<�.�0�5�)�.� �H�e�i�r�a�r�c�h�i�c�a�l� 

�r�e�g�r�e�s�s�i�o�n� �a�n�a�l�y�s�e�s� �f�o�r� �t�h�r�e�e� �a�n�d� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �c�a�n� �b�e� �s�e�e�n� �i�n� �T�a�b�l�e� �2�0�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �2�0� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�P�r�e�d�i�c�t�i�n�g� �T�o�t�a�l� �M�i�n�u�t�e�s� �E�n�g�a�g�e�d� �i�n� �A�e�r�o�b�i�c� �A�c�t�i�v�i�t�y� �f�o�r� �2�0� �m�i�n�u�t�e�s� �o�r� �m�o�r�e�.� 

�T�h�r�e�e� �w�e�e�k�s�.� �I�n� �p�r�e�d�i�c�t�i�n�g� �t�h�e� �t�o�t�a�l� �a�m�o�u�n�t� �o�f� �t�i�m�e� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �-� 

�t�y�p�e� �a�c�t�i�v�i�t�y� �a�t� �t�h�e� �3�-�w�e�e�k� �f�o�l�l�o�w�-�u�p�,� �c�o�u�n�t�i�n�g� �o�n�l�y� �t�i�m�e�s� �w�h�e�n� �a�c�t�i�v�i�t�y� �w�a�s� �d�o�n�e� �f�o�r� �2�0� �o�r� 

�m�o�r�e� �m�i�n�u�t�e�s�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �e�n�t�e�r�e�d� �f�i�r�s�t� �a�n�d� �i�n�c�r�e�a�s�e�d� �t�h�e� �p�r�e�d�i�c�t�i�v�e� �p�o�w�e�r� �o�f� �t�h�e� 

�m�o�d�e�l� �b�y� �1�2�.�8�4�%� �(�R�2�=�.�1�3�,� �F�(�1�,�3�3�)�=�4�.�8�6�,� �p�<�.�0�5�)�.� �A�g�e� �(�A�R�2�=�.�0�6�,� �F�(�1�,�3�2�)�=�2�.�3�0�,� �n�.�s�.�)� 

�a�n�d� �G�r�o�u�p� �(�A�R�2�=�.�0�3�,� �F�(�1�,�3�1�)�=�1�.�1�6�,� �n�.�s�.�)� �w�e�r�e� �e�n�t�e�r�e�d� �n�e�x�t�.� �N�e�x�t�,� �O�E�p�o�s�t� �w�a�s� �e�n�t�e�r�e�d� 

�a�n�d� �a�l�s�o� �d�i�d� �n�o�t� �c�o�n�t�r�i�b�u�t�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �v�a�r�i�a�n�c�e� �(�A�R�2�=�.�0�5�,� �F�(�1�,�3�0�)�=�1�.�9�4�,� �n�.�s�.�)�.� 

�F�i�n�a�l�l�y�,� �S�E�p�o�s�t� �w�a�s� �e�n�t�e�r�e�d� �a�n�d� �a�c�c�o�u�n�t�e�d� �f�o�r� �2�.�6�1�%� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �(�A�R�2�=�.�0�3�,� 

�F�(�1�,�3�0�)�=�1�.�0�3�,� �n�.�s�.�)�.� 

�S�i�x�_�w�e�e�k�s�.� �I�n� �p�r�e�d�i�c�t�i�n�g� �t�h�e� �t�o�t�a�l� �a�m�o�u�n�t� �o�f� �t�i�m�e� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c�-�t�y�p�e� 

�a�c�t�i�v�i�t�y� �f�r�o�m� �t�h�e� �t�h�r�e�e� �w�e�e�k� �t�o� �t�h�e� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p�,� �i�n�c�l�u�d�i�n�g� �o�n�l�y� �a�c�t�i�v�i�t�y� �d�o�n�e� �f�o�r� �2�0� 

�o�r� �m�o�r�e� �m�i�n�u�t�e�s� �a�t� �a� �t�i�m�e�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �e�n�t�e�r�e�d� �i�n�t�o� �t�h�e� �m�o�d�e�l� �f�i�r�s�t�,� �i�n�c�r�e�a�s�i�n�g� �t�h�e� 

�4�1



�p�r�e�d�i�c�t�i�v�e� �p�o�w�e�r� �o�f� �t�h�e� �m�o�d�e�l� �b�y� �1�0�.�6�6�%� �(�R�2�=�.�1�1�,� �F�(�1�,�3�3�)�=�3�.�9�4�,� �p�<�.�0�6�)�.� �G�r�o�u�p� �w�a�s� 

�e�n�t�e�r�e�d� �n�e�x�t� �a�n�d� �w�a�s� �n�o�t� �f�o�u�n�d� �t�o� �c�o�n�t�r�i�b�u�t�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �m�o�d�e�l� 

�(�A�R�2�=�.�0�0�,� �F�(�1�,�3�2�)�=�.�0�2�,� �n�.�s�.�)�.� �O�E�p�o�s�t� �w�a�s� �t�h�e�n� �e�n�t�e�r�e�d� �a�n�d� �a�l�s�o� �d�i�d� �n�o�t� �c�o�n�t�r�i�b�u�t�e� 

�s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �v�a�r�i�a�n�c�e� �(�A�R�2�=�.�0�1�,� �F�(�1�,�3�1�)�=�.�4�6�,� �n�.�s�.�)�.� �F�i�n�a�l�l�y�,� �S�E�p�o�s�t� �w�a�s� �e�n�t�e�r�e�d� 

�a�n�d� �a�c�c�o�u�n�t�e�d� �f�o�r� �1�0�.�3�%� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �(�A�R�2�=�.�1�0�,� �F�(�1�,�3�1�)�=�4�.�0�6�,� �p�<�.�1�0�)�.� �S�e�e� �T�a�b�l�e� �2�1� 

�f�o�r� �h�e�i�r�a�r�c�h�i�c�a�l� �r�e�g�r�e�s�s�i�o�n� �a�n�a�l�y�s�i�s� �o�f� �D�a�y�s� �o�f� �A�e�r�o�b�i�c� �A�c�t�i�v�i�t�y� �f�o�r� �2�0� �m�i�n�u�t�e�s� �o�r� �m�o�r�e�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �2�1� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�P�r�e�d�i�c�t�i�n�g� �N�u�m�b�e�r� �o�f� �D�a�y�s� �E�n�g�a�g�e�d� �i�n� �A�n�y� �A�c�t�i�v�i�t�y� 

�T�h�r�e�e� �w�e�e�k�s�.� �I�n� �p�r�e�d�i�c�t�i�n�g� �t�h�e� �n�u�m�b�e�r� �o�f� �d�a�y�s� �a�n�y� �t�y�p�e� �o�f� �a�c�t�i�v�i�t�y� �w�a�s� �d�o�n�e�,� 

�b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �e�n�t�e�r�e�d� �f�i�r�s�t�,� �c�o�n�t�r�i�b�u�t�i�n�g� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �m�o�d�e�l� 

�(�R�2�=�.�4�2�,� �F�(�1�,�3�3�)�=�2�4�.�1�4�,� �p�<�.�0�0�1�)�.� �G�r�o�u�p� �c�o�n�t�r�i�b�u�t�e�d� �a�n� �i�n�s�i�g�n�i�f�i�c�a�n�t� �3�.�4�%� �(�A�R�2�=�.�0�3�,� 

�F�(�1�,�3�2�)�=�1�.�9�9�,� �n�.�s�.�)�.� �N�e�i�t�h�e�r� �O�E�p�o�s�t� �(�A�R�2�=�.�0�0�4�,� �F�(�1�,�3�1�)�=�.�2�1�,� �n�.�s�.�)� �n�o�r� �S�E�p�o�s�t� 

�(�A�R�2�=�.�0�1�,� �F�(�1�,�3�1�)�=�.�5�2�,� �n�.�s�.�)� �c�o�n�t�r�i�b�u�t�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�v�e� �p�o�w�e�r� �o�f� �t�h�e� 

�m�o�d�e�l�.� 

�S�i�x�_�w�e�e�k�s�.� �I�n� �p�r�e�d�i�c�t�i�n�g� �t�h�e� �n�u�m�b�e�r� �o�f� �d�a�y�s� �a�n�y� �a�c�t�i�v�i�t�y� �w�a�s� �d�o�n�e� �a�t� �t�h�e� �s�i�x� �w�e�e�k� 

�f�o�l�l�o�w�-�u�p�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �e�n�t�e�r�e�d� �i�n�t�o� �f�i�r�s�t� �a�n�d� �c�o�n�t�r�i�b�u�t�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� 

�p�r�e�d�i�c�t�i�o�n� �m�o�d�e�l� �(�R�7�=�.�4�4�,� �F�(�1�,�3�3�)�=�2�6�.�3�1�,� �p�<�.�0�0�1�)�.� �G�r�o�u�p� �(�A�R�2�=�.�0�0�,� �F�(�1�,�3�2�)�=�.�0�0�6�,� 

�n�.�s�.�)� �d�i�d� �n�o�t� �c�o�n�t�r�i�b�u�t�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �.� �N�e�i�t�h�e�r� �O�E�p�o�s�t� �(�A�R�2�=�.�0�1�,� �F�(�1�,�3�1�)�=�.�7�5�,� �n�.�s�.�)� �n�o�r� 

�S�E�p�o�s�t� �(�A�R�2�=�.�0�1�,� �F�(�1�,�3�1�)�=�.�4�9�,� �n�.�s�.�)� �a�d�d�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�v�e� �p�o�w�e�r� �o�f� �t�h�e� 

�m�o�d�e�l� �.� �(�S�e�e� �T�a�b�l�e� �2�2�)�.� 
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� � 

�I�n�s�e�r�t� �T�a�b�l�e� �2�2� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�P�r�e�d�i�c�t�i�n�g� �T�o�t�a�l� �M�i�n�u�t�e�s� �E�n�g�a�g�e�d� �i�n� �A�n�y� �A�c�t�i�v�i�t�y� 

�T�h�r�e�e� �w�e�e�k�s�.� �I�n� �p�r�e�d�i�c�t�i�n�g� �t�h�e� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �m�i�n�u�t�e�s� �o�v�e�r� �t�h�e� �t�h�r�e�e� �w�e�e�k� �t�i�m�e� 

�p�e�r�i�o�d� �t�h�a�t� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�n�y� �t�y�p�e� �o�f� �a�c�t�i�v�i�t�y�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �e�n�t�e�r�e�d� �f�i�r�s�t�,� 

�a�c�c�o�u�n�t�i�n�g� �f�o�r� �a� �s�i�g�n�i�f�i�c�a�n�t� �p�o�r�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�n�c�e� �o�f� �t�h�e� �m�o�d�e�l� �(�R�7�=�.�6�2�,� �F�(�1�,�3�3�)�=�5�4�.�0�6�,� 

�p�<�.�0�0�1�)�.� �G�r�o�u�p� �w�a�s� �e�n�t�e�r�e�d� �n�e�x�t� �a�n�d� �c�o�n�t�r�i�b�u�t�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �m�o�d�e�l� �(�A�R�2�=�.�0�6�,� 

�F�(�1�,�3�2�)�=�6�.�4�3�,� �p�<�.�0�5�)�.� �N�e�i�t�h�e�r� �O�E�p�o�s�t� �(�A�R�2�=�.�0�0�7�,� �F�(�1�,�3�1�)�=�.�7�3�,� �n�.�s�.�)� �n�o�r� �S�E�p�o�s�t� 

�(�A�R�2�=�.�0�0�2�,� �F�(�1�,�3�1�)�=�.�2�2�,� �n�.�s�.�)� �a�c�c�o�u�n�t�e�d� �f�o�r� �a� �s�i�g�n�i�f�i�c�a�n�t� �p�o�r�t�i�o�n� �o�f� �t�h�e� �v�a�r�i�a�n�c�e�.� 

�S�i�x� �w�e�e�k�s�.� �I�n� �p�r�e�d�i�c�t�i�n�g� �m�i�n�u�t�e�s� �e�n�g�a�g�e�d� �i�n� �a�n�y� �a�c�t�i�v�i�t�y� �f�r�o�m� �t�h�e� �t�h�r�e�e� �t�o� �s�i�x� 

�w�e�e�k� �f�o�l�l�o�w�-�u�p�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �e�n�t�e�r�e�d� �f�i�r�s�t�,� �a�c�c�o�u�n�t�i�n�g� �f�o�r� �a� �s�i�g�n�i�f�i�c�a�n�t� �p�o�r�t�i�o�n� �o�f� 

�t�h�e� �v�a�r�i�a�n�c�e� �o�f� �t�h�e� �m�o�d�e�l� �(�R�2�=�.�4�3�,� �F�(�1�,�3�3�)�=�2�5�.�2�5�,� �p�<�.�0�0�1�)�.� �G�r�o�u�p� �w�a�s� �e�n�t�e�r�e�d� �n�e�x�t� �a�n�d� 

�d�i�d� �n�o�t� �c�o�n�t�r�i�b�u�t�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �m�o�d�e�l� �(�A�R�2�=�.�0�0�6�,� �F�(�1�,�3�2�)�=�.�3�4�,� �n�.�s�.�)�.� 

�S�i�m�i�l�a�r�l�y�,� �O�E�p�o�s�t� �d�i�d� �n�o�t� �c�o�n�t�r�i�b�u�t�e� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �m�o�d�e�l� �(�A�R�2�=�.�0�0�,� 

�F�(�1�,�3�1�)�=�.�0�1�,� �n�.�s�.�)�.� �F�i�n�a�l�l�y�,� �a�l�t�h�o�u�g�h� �n�o�t� �s�i�g�n�i�f�i�c�a�n�t�,� �a� �t�r�e�n�d� �w�a�s� �f�o�u�n�d� �f�o�r� �S�E�p�o�s�t� 

�(�A�R�2�=�.�0�6�,� �F�(�1�,�3�1�)�=�3�.�5�3�,� �p�<�.�1�0�)�.� �(�s�e�e� �T�a�b�l�e� �2�3�)�.� 

� � 

�I�n�s�e�r�t� �T�a�b�l�e� �2�3� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�P�e�r�s�o�n�a�l� �P�l�a�n�s� 

�S�i�n�c�e� �t�h�e� �p�e�r�s�o�n�a�l� �a�c�t�i�v�i�t�y� �p�l�a�n�s� �w�e�r�e� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �a�n� �i�n�t�e�g�r�a�l� �e�l�e�m�e�n�t� �o�f� �t�h�e� 

�i�n�t�e�r�v�e�n�t�i�o�n�,� �e�v�a�l�u�a�t�i�o�n� �o�f� �t�h�e�s�e� �p�l�a�n�s� �w�a�s� �w�a�r�r�a�n�t�e�d�.� �P�e�r�s�o�n�a�l� �p�l�a�n�s� �w�e�r�e� �c�o�m�p�l�e�t�e�d� �b�y� 

�e�a�c�h� �o�f� �t�h�e� �2�3� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s�.� 

�4�3



�F�i�r�s�t�,� �l�o�n�g�-�t�e�r�m� �g�o�a�l�s�,� �o�r� �r�e�a�s�o�n�s� �w�h�y� �s�u�b�j�e�c�t�s� �w�a�n�t�e�d� �t�o� �i�n�c�r�e�a�s�e� �t�h�e�i�r� �e�x�e�r�c�i�s�e� 

�l�e�v�e�l�s�,� �w�e�r�e� �e�v�a�l�u�a�t�e�d�.� �F�o�r�t�y� �f�i�v�e� �l�o�n�g�-�t�e�r�m� �g�o�a�l�s� �w�e�r�e� �n�o�t�e�d� �(�s�u�b�j�e�c�t�s� �c�o�u�l�d� �w�r�i�t�e� �d�o�w�n� 

�m�o�r�e� �t�h�a�n� �o�n�e� �g�o�a�l�)�.� �T�h�e� �m�e�a�n� �n�u�m�b�e�r� �o�f� �g�o�a�l�s� �i�d�e�n�t�i�f�i�e�d� �b�y� �s�u�b�j�e�c�t�s� �w�a�s� �1�.�9�6� �(�S�D�=�.�7�1�,� 

�r�a�n�g�e� �1�-�3�)�.� �T�h�e� �g�o�a�l� �m�o�s�t� �f�r�e�q�u�e�n�t�l�y� �n�o�t�e�d� �w�a�s� �w�e�i�g�h�t� �l�o�s�s� �(�1�2� �s�u�b�j�e�c�t�s�,� �5�2�%�)�.� �F�i�v�e� 

�o�t�h�e�r� �g�o�a�l�s� �w�e�r�e� �e�a�c�h� �m�e�n�t�i�o�n�e�d� �b�y� �f�i�v�e� �s�u�b�j�e�c�t�s� �(�2�2�%�)�.� �T�h�e�s�e� �g�o�a�l�s� �i�n�c�l�u�d�e�d� �i�m�p�r�o�v�i�n�g� 

�h�e�a�l�t�h�/�f�i�t�n�e�s�s� �i�n� �g�e�n�e�r�a�l�,� �i�n�c�r�e�a�s�i�n�g� �e�n�e�r�g�y�,� �i�m�p�r�o�v�i�n�g� �e�n�d�u�r�a�n�c�e�,� �i�n�c�r�e�a�s�i�n�g� �f�l�e�x�i�b�i�l�i�t�y�,� 

�a�n�d� �i�n�c�r�e�a�s�i�n�g� �s�t�r�e�n�g�t�h�/�m�u�s�c�l�e� �t�o�n�e�.� �M�a�i�n�t�a�i�n�i�n�g� �f�i�t�n�e�s�s� �w�a�s� �n�o�t�e�d� �b�y� �f�o�u�r� �p�e�o�p�l�e� �(�1�7�%�)�,� 

�i�m�p�r�o�v�i�n�g� �c�i�r�c�u�l�a�t�i�o�n� �w�a�s� �m�e�n�t�i�o�n�e�d� �b�y� �t�h�r�e�e� �p�e�o�p�l�e� �(�1�3�%�)�,� �a�n�d� �d�e�c�r�e�a�s�i�n�g� �t�h�e� �l�i�k�e�l�i�h�o�o�d� 

�o�f� �b�o�n�e� �l�o�s�s� �w�a�s� �n�o�t�e�d� �b�y� �o�n�e� �i�n�d�i�v�i�d�u�a�l� �(�4�%�)�.� �F�r�e�q�u�e�n�c�i�e�s� �o�f� �l�o�n�g�-�t�e�r�m� �g�o�a�l�s� �c�a�n� �b�e� 

�s�e�e�n� �i�n� �F�i�g�u�r�e� �9�.� 

� � 

�I�n�s�e�r�t� �F�i�g�u�r�e� �9� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�N�e�x�t�,� �s�u�b�j�e�c�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �c�h�o�o�s�e� �a�t� �l�e�a�s�t� �o�n�e� �a�c�t�i�v�i�t�y� �t�h�e�y� �w�o�u�l�d� �l�i�k�e� �t�o� �u�s�e� �t�o� 

�h�e�l�p� �t�h�e�m� �r�e�a�c�h� �t�h�e�i�r� �g�o�a�l�(�s�)�.� �T�h�e� �m�e�a�n� �n�u�m�b�e�r� �o�f� �a�c�t�i�v�i�t�i�e�s� �c�h�o�s�e�n� �w�a�s� �1�.�7�8� �(�S�D�=�.�7�9�;� 

�r�a�n�g�e� �1�-�3�)�.� �T�e�n� �s�u�b�j�e�c�t�s� �c�h�o�s�e� �j�u�s�t� �o�n�e� �a�c�t�i�v�i�t�y�,� �e�i�g�h�t� �s�u�b�j�e�c�t�s� �c�h�o�s�e� �t�w�o� �a�c�t�i�v�i�t�i�e�s�,� �a�n�d� 

�f�i�v�e� �s�u�b�j�e�c�t�s� �c�h�o�s�e� �t�h�r�e�e� �a�c�t�i�v�i�t�i�e�s�.� �O�f� �t�h�e� �2�3� �s�u�b�j�e�c�t�s�,� �2�1� �s�u�b�j�e�c�t�s� �(�9�1�%�)� �c�h�o�s�e� �w�a�l�k�i�n�g� �a�s� 

�t�h�e�i�r� �c�h�o�i�c�e� �a�c�t�i�v�i�t�y�/�o�n�e� �o�f� �t�h�e�i�r� �a�c�t�i�v�i�t�i�e�s�.� �E�i�g�h�t� �o�f� �t�h�e� �2�3� �s�u�b�j�e�c�t�s� �(�3�5�%�)� �c�h�o�s�e� �a� �n�o�n�-� 

�a�e�r�o�b�i�c�-�t�y�p�e� �a�c�t�i�v�i�t�y� �(�f�o�u�r� �c�h�o�s�e� �s�t�r�e�t�c�h�i�n�g�/�c�a�l�i�s�t�h�e�n�i�c�s�,� �t�w�o� �c�h�o�s�e� �w�e�i�g�h�t�s�/�w�e�i�g�h�t�e�d� 

�e�x�e�r�c�i�s�e�s�,� �a�n�d� �t�w�o� �c�h�o�s�e� �y�o�g�a�/�m�a�r�t�i�a�l� �a�r�t�s�)�.� �T�h�e� �f�r�e�q�u�e�n�c�y� �o�f� �i�d�e�n�t�i�f�i�e�d� �a�c�t�i�v�i�t�i�e�s� �c�a�n� �b�e� 

�s�e�e�n� �i�n� �F�i�g�u�r�e� �1�0�.� 

� � 

�I�n�s�e�r�t� �F�i�g�u�r�e� �1�0� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�4�4



�E�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �w�e�r�e� �a�l�s�o� �a�s�k�e�d� �t�o� �i�n�d�i�c�a�t�e� �a� �m�i�n�i�m�u�m� �n�u�m�b�e�r� �o�f� �d�a�y�s� 

�p�e�r� �w�e�e�k� �a�n�d� �a� �m�i�n�i�m�u�m� �n�u�m�b�e�r� �o�f� �m�i�n�u�t�e�s� �p�e�r� �s�e�s�s�i�o�n� �t�h�e�y� �f�e�l�t� �c�o�n�f�i�d�e�n�t� �t�h�e�y� �c�o�u�l�d� 

�a�c�c�o�m�p�l�i�s�h� �e�a�c�h� �w�e�e�k� �o�v�e�r� �t�h�e� �f�o�l�l�o�w�i�n�g� �t�h�r�e�e� �w�e�e�k�s� �(�a� �"�s�h�o�r�t�-�t�e�r�m�"� �g�o�a�l�)�.� �F�o�r� �m�i�n�i�m�u�m� 

�d�a�y�s� �p�e�r� �w�e�e�k�,� �t�h�e� �m�e�a�n� �m�i�n�i�m�u�m� �n�u�m�b�e�r� �o�f� �d�a�y�s� �p�e�r� �w�e�e�k� �c�h�o�s�e�n� �w�a�s� �2�.�7�4� �(�S�D�=�.�7�5�;� 

�r�a�n�g�e� �2�-�5� �d�a�y�s�)�.� �F�o�u�r�t�e�e�n� �s�u�b�j�e�c�t�s� �(�6�1�%�)� �c�h�o�s�e� �t�h�r�e�e� �d�a�y�s� �p�e�r� �w�e�e�k� �o�r� �m�o�r�e� �a�s� �a� 

�m�i�n�i�m�u�m� �g�o�a�l� �w�h�i�l�e� �a�l�l� �o�f� �t�h�e� �r�e�m�a�i�n�i�n�g� �n�i�n�e� �s�u�b�j�e�c�t�s� �(�3�9�%�)� �c�h�o�s�e� �2� �d�a�y�s� �p�e�r� �w�e�e�k�.� �F�o�r� 

�m�i�n�i�m�u�m� �m�i�n�u�t�e�s� �p�e�r� �e�x�e�r�c�i�s�e� �s�e�s�s�i�o�n�,� �t�h�e� �m�e�a�n� �w�a�s� �2�2�.�6�1� �(�S�D�=�7�.�6�7�;� �r�a�n�g�e� �1�0�-�3�0� 

�m�i�n�u�t�e�s�)�.� �S�i�x�t�e�e�n� �s�u�b�j�e�c�t�s� �(�7�0�%�)� �i�n�d�i�c�a�t�e�d� �t�h�e�y� �w�o�u�l�d� �l�i�k�e� �t�o� �b�e�g�i�n� �e�x�e�r�c�i�s�i�n�g� �f�o�r� �2�0� �o�r� 

�m�o�r�e� �m�i�n�u�t�e�s� �a�t� �a� �t�i�m�e� �w�h�i�l�e� �s�e�v�e�n� �s�u�b�j�e�c�t�s� �(�3�0�%�)� �c�h�o�s�e� �a� �g�o�a�l� �o�f� �l�e�s�s� �t�h�a�n� �2�0� �m�i�n�u�t�e�s� �p�e�r� 

�s�e�s�s�i�o�n� �(�t�h�r�e�e� �s�u�b�j�e�c�t�s� �c�h�o�s�e� �1�0� �m�i�n�u�t�e�s� �a�n�d� �f�o�u�r� �c�h�o�s�e� �1�5� �m�i�n�u�t�e�s� �p�e�r� �e�x�e�r�c�i�s�e� �s�e�s�s�i�o�n�)�.� 

�E�l�e�v�e�n� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �(�4�8�%�)� �c�o�m�b�i�n�e�d� �m�i�n�u�t�e�s� �a�n�d� �d�a�y�s� �g�o�a�l� �e�q�u�a�l�e�d� �o�r� 

�e�x�c�e�e�d�e�d� �3� �d�a�y�s�/�w�e�e�k� �a�n�d� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s� �p�e�r� �s�e�s�s�i�o�n� �(�t�h�u�s� �m�e�e�t�i�n�g� �t�h�e� �A�C�S�M� 

�g�u�i�d�e�l�i�n�e�s� �i�f� �t�h�e� �a�c�t�i�v�i�t�y� �d�o�n�e� �f�o�r� �2�0� �m�i�n�u�t�e�s� �o�r� �m�o�r�e� �i�s� �a�e�r�o�b�i�c�)�.� 

�N�e�x�t�,� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �i�d�e�n�t�i�f�y� �b�a�r�r�i�e�r�s� �t�h�e�y� �t�h�o�u�g�h�t� 

�w�o�u�l�d� �b�e� �m�o�s�t� �l�i�k�e�l�y� �t�o� �i�n�t�e�r�f�e�r�e� �w�i�t�h� �t�h�e�i�r� �a�t�t�e�m�p�t�s� �t�o� �a�c�h�i�e�v�e� �t�h�e�i�r� �e�x�e�r�c�i�s�e� �g�o�a�l�s�.� �T�h�e� 

�m�e�a�n� �n�u�m�b�e�r� �o�f� �b�a�r�r�i�e�r�s� �s�u�b�j�e�c�t�s� �i�d�e�n�t�i�f�i�e�d� �a�s� �p�o�t�e�n�t�i�a�l�l�y� �i�n�t�e�r�f�e�r�i�n�g� �w�i�t�h� �t�h�e�i�r� �e�x�e�r�c�i�s�e� �w�a�s� 

�2�.�1�3� �(�S�D�=�.�8�1�;� �r�a�n�g�e� �1�-�4� �b�a�r�r�i�e�r�s�)�.� �T�h�e� �m�o�s�t� �f�r�e�q�u�e�n�t�l�y� �c�i�t�e�d� �b�a�r�r�i�e�r� �f�o�r� �t�h�i�s� �g�r�o�u�p� �w�a�s� 

�s�c�h�e�d�u�l�e� �c�o�n�f�l�i�c�t�s�/�o�t�h�e�r� �d�e�m�a�n�d�s�.� �S�e�v�e�n�t�e�e�n� �p�e�o�p�l�e� �(�7�4�%�)� �a�n�t�i�c�i�p�a�t�e�d� �t�h�a�t� �s�c�h�e�d�u�l�e� 

�c�o�n�f�l�i�c�t�s� �o�r� �o�t�h�e�r� �d�e�m�a�n�d�s� �m�i�g�h�t� �i�n�t�e�r�f�e�r�e�.� �O�t�h�e�r� �b�a�r�r�i�e�r�s� �f�r�e�q�u�e�n�t�l�y� �c�i�t�e�d� �i�n�c�l�u�d�e�d� 

�t�r�a�v�e�l�/�v�a�c�a�t�i�o�n� �(�s�e�v�e�n� �s�u�b�j�e�c�t�s�,� �3�0�%�)�,� �b�e�i�n�g� �t�i�r�e�d� �(�s�i�x� �s�u�b�j�e�c�t�s�,� �2�6�%�)�,� �b�a�d� �w�e�a�t�h�e�r� �(�s�i�x� 

�s�u�b�j�e�c�t�s�,� �2�6�%�)�,� �l�a�c�k� �o�f� �m�o�t�i�v�a�t�i�o�n�/�d�o�n�'�t� �f�e�e�l� �l�i�k�e� �i�t� �(�3�,� �1�3�%�)�,� �b�o�r�e�d�o�m� �(�2�,� �9�%�)�,� �a�n�d� 

�v�a�r�i�o�u�s� �o�t�h�e�r� �r�e�a�s�o�n�s� �(�8�,� �3�5�%�)�.� �F�r�e�q�u�e�n�c�y� �o�f� �a�n�t�i�c�i�p�a�t�e�d� �b�a�r�r�i�e�r�s� �c�a�n� �b�e� �s�e�e�n� �i�n� �F�i�g�u�r�e� 

�1�1�.� 

�4�5



� � 

�I�n�s�e�r�t� �F�i�g�u�r�e� �1�1� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�F�o�l�l�o�w�i�n�g� �a�n�t�i�c�i�p�a�t�i�o�n� �o�f� �b�a�r�r�i�e�r�s�,� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �d�e�v�e�l�o�p�e�d� �s�t�r�a�t�e�g�i�e�s� 

�t�o� �u�s�e� �w�h�e�n� �f�a�c�e�d� �w�i�t�h� �t�h�e�s�e� �b�a�r�r�i�e�r�s�.� �T�h�e� �m�e�a�n� �n�u�m�b�e�r� �o�f� �s�t�r�a�t�e�g�i�e�s� �p�e�r� �p�o�t�e�n�t�i�a�l� �b�a�r�r�i�e�r� 

�n�o�t�e�d� �w�a�s� �1�.�5�6� �(�S�D�=�.�7�5�;� �r�a�n�g�e�=�.�5�-�4� �s�t�r�a�t�e�g�i�e�s�)�.� �S�t�r�a�t�e�g�i�e�s� �c�o�u�l�d� �b�e� �c�o�g�n�i�t�i�v�e� �i�n� �n�a�t�u�r�e� 

�(�e�.�g�.�,� �r�e�m�i�n�d�i�n�g� �t�h�e�m�s�e�l�v�e�s� �w�h�y� �t�h�e�y� �w�a�n�t� �t�o� �e�x�e�r�c�i�s�e�)� �o�r� �b�e�h�a�v�i�o�r�a�l� �(�e�.�g�.�,� �d�o�i�n�g� �a�n� 

�a�l�t�e�r�n�a�t�i�v�e� �a�c�t�i�v�i�t�y�,� �g�e�t�t�i�n�g� �a�n� �e�x�e�r�c�i�s�e� �p�a�r�t�n�e�r�)�.� 

�F�i�n�a�l�l�y�,� �s�u�b�j�e�c�t�s� �d�e�v�e�l�o�p�i�n�g� �p�e�r�s�o�n�a�l� �e�x�e�r�c�i�s�e� �p�l�a�n�s� �c�h�o�s�e� �o�n�e� �o�r� �m�o�r�e� �r�e�w�a�r�d�s� 

�t�h�e�y� �w�o�u�l�d� �g�i�v�e� �t�o� �t�h�e�m�s�e�l�v�e�s� �f�o�r� �e�a�c�h� �w�e�e�k� �t�h�a�t� �t�h�e�y� �m�e�t� �t�h�e�i�r� �m�i�n�i�m�u�m� �g�o�a�l�.� �T�h�e� �m�o�s�t� 

�f�r�e�q�u�e�n�t�l�y� �c�h�o�s�e�n� �t�y�p�e� �o�f� �r�e�w�a�r�d� �(�c�h�o�s�e�n� �b�y� �n�i�n�e� �i�n�d�i�v�i�d�u�a�l�s�,� �3�9�%�)� �w�a�s� �e�n�t�e�r�t�a�i�n�m�e�n�t� 

�(�e�.�g�.�,� �g�o�i�n�g� �t�o� �a� �m�o�v�i�e�)�,� �f�o�l�l�o�w�e�d� �b�y� �s�h�o�p�p�i�n�g� �o�r� �b�u�y�i�n�g� �c�l�o�t�h�e�s� �(�s�i�x� �i�n�d�i�v�i�d�u�a�l�s�,� �2�6�%�)� 

�a�n�d� �g�o�i�n�g� �o�u�t� �t�o� �e�a�t� �o�r� �e�a�t�i�n�g� �a� �s�p�e�c�i�a�l� �f�o�o�d� �(�f�i�v�e� �p�e�o�p�l�e�,� �2�2�%�)�.� �S�e�l�f�-�r�e�w�a�r�d�s� �c�a�n� �b�e� �s�e�e�n� 

�i�n� �F�i�g�u�r�e� �1�2�.� 

� � 

�I�n�s�e�r�t� �F�i�g�u�r�e� �1�2� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�P�e�r�s�o�n�a�l� �P�l�a�n� �G�o�a�l� �A�c�h�i�e�v�e�m�e�n�t� 

�O�f� �t�h�e� �1�2� �s�u�b�j�e�c�t�s� �w�h�o�s�e� �m�i�n�i�m�u�m� �g�o�a�l� �w�a�s� �l�e�s�s� �t�h�a�n� �a� �c�o�m�b�i�n�e�d� �t�h�r�e�e� �d�a�y�s� �p�e�r� 

�w�e�e�k� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �a�t� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s� �p�e�r� �s�e�s�s�i�o�n� �(�t�h�e� �A�C�S�M� �g�u�i�d�e�l�i�n�e�s� �a�n�d� 

�n�e�c�e�s�s�a�r�y� �f�o�r� �"�a�c�t�i�o�n�"� �s�t�a�g�e� �i�n�c�l�u�s�i�o�n�)�,� �n�i�n�e� �(�7�5�%�)� �a�c�h�i�e�v�e�d� �t�h�e�i�r� �g�o�a�l� �a�t� �F�o�l�l�o�w�-�u�p� �1� �a�n�d� 

�f�o�u�r� �(�3�3�%�)� �m�a�i�n�t�a�i�n�e�d� �t�h�a�t� �g�o�a�l� �a�c�h�i�e�v�e�m�e�n�t� �a�t� �F�o�l�l�o�w�-�u�p� �2�.� �O�f� �t�h�e� �1�1� �s�u�b�j�e�c�t�s� �w�h�o�s�e� 

�m�i�n�i�m�u�m� �g�o�a�l� �w�a�s� �a�t� �l�e�a�s�t� �t�h�r�e�e� �d�a�y�s� �p�e�r� �w�e�e�k� �o�f� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �a�t� �a� �m�i�n�i�m�u�m� �o�f� �2�0� 

�m�i�n�u�t�e�s� �p�e�r� �s�e�s�s�i�o�n�,� �t�h�r�e�e� �(�2�7�%�)� �a�c�h�i�e�v�e�d� �t�h�e�i�r� �g�o�a�l� �a�t� �F�o�l�l�o�w�-�u�p� �1� �a�n�d� �o�n�e� �(�9�%�)� 
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�m�a�i�n�t�a�i�n�e�d� �t�h�a�t� �g�o�a�l� �a�c�h�i�e�v�e�m�e�n�t� �a�t� �F�o�l�l�o�w�-�u�p� �2� �(�o�n�e� �p�e�r�s�o�n� �w�h�o� �d�i�d� �n�o�t� �r�e�a�c�h� �h�i�s� �g�o�a�l� �a�t� 

�F�o�l�l�o�w�-�u�p� �|� �d�i�d� �s�o� �a�t� �F�o�l�l�o�w�-�u�p� �2�)�.� �T�w�o� �o�f� �t�h�e� �1�2� �s�u�b�j�e�c�t�s� �w�h�o�s�e� �g�o�a�l� �w�a�s� �l�e�s�s� �t�h�a�n� �t�h�e� 

�A�S�C�M� �g�u�i�d�e�l�i�n�e�s� �m�e�t� �t�h�e� �g�u�i�d�e�l�i�n�e�s� �a�t� �F�o�l�l�o�w�-�u�p� �2�,� �c�l�e�a�r�l�y� �e�x�c�e�e�d�i�n�g� �t�h�e�i�r� �g�o�a�l�s�.� 

�H�o�w�e�v�e�r�,� �o�f� �t�h�e� �1�1� �s�u�b�j�e�c�t�s� �w�h�o�s�e� �g�o�a�l� �m�e�t� �o�r� �e�x�c�e�e�d�e�d� �t�h�e� �A�C�S�M� �g�u�i�d�e�l�i�n�e�s�,� �f�o�u�r� �m�e�t� 

�t�h�e� �g�u�i�d�e�l�i�n�e�s� �a�t� �F�o�l�l�o�w�-�u�p� �|� �a�n�d� �o�n�l�y� �t�w�o� �m�a�i�n�t�a�i�n�e�d� �t�h�a�t� �c�h�a�n�g�e� �a�t� �F�o�l�l�o�w�-�u�p� �2� �(�w�i�t�h� 

�t�h�e� �a�b�o�v�e� �m�e�n�t�i�o�n�e�d� �i�n�d�i�v�i�d�u�a�l� �m�e�e�t�i�n�g� �A�C�S�M� �g�u�i�d�e�l�i�n�e�s� �a�t� �F�o�l�l�o�w�-�u�p� �2� �b�u�t� �n�o�t� �a�t� 

�F�o�l�l�o�w�-�u�p� �1�)�.� �I�t� �s�h�o�u�l�d� �b�e� �n�o�t�e�d� �t�h�a�t� �s�o�m�e� �s�u�b�j�e�c�t�s� �h�a�d� �g�o�a�l�s� �e�x�c�e�e�d�i�n�g� �t�h�e� �2�0� �m�i�n�u�t�e� 

�A�C�S�M� �c�r�i�t�e�r�i�a� �(�e�.�g�.�,� �3�0� �m�i�n�u�t�e�s�)� �a�n�d� �w�e�r�e� �t�h�u�s� �a�b�l�e� �t�o� �m�e�e�t� �t�h�e� �g�u�i�d�e�l�i�n�e�s� �e�v�e�n� �i�f� �t�h�e�y� 

�d�i�d�n�'�t� �a�c�h�i�e�v�e� �t�h�e�i�r� �p�e�r�s�o�n�a�l� �g�o�a�l�s�.� �T�y�p�i�c�a�l�l�y�,� �t�h�o�s�e� �w�h�o� �d�i�d� �n�o�t� �m�e�e�t� �t�h�e�i�r� �a�e�r�o�b�i�c� �g�o�a�l� �o�r� 

�t�h�e� �A�C�S�M� �g�u�i�d�e�l�i�n�e�s� �f�a�i�l�e�d� �t�o� �e�x�e�r�c�i�s�e� �o�n� �t�h�e� �n�e�c�e�s�s�a�r�y� �n�u�m�b�e�r� �o�f� �d�a�y�s� �p�e�r� �w�e�e�k� �b�u�t� �w�e�r�e� 

�a�b�l�e� �t�o� �e�x�e�r�c�i�s�e� �f�o�r� �t�h�e� �m�i�n�i�m�u�m� �t�i�m�e� �i�n�d�i�c�a�t�e�d� �p�e�r� �s�e�s�s�i�o�n� �w�h�e�n� �t�h�e�y� �a�c�t�u�a�l�l�y� �e�n�g�a�g�e�d� �i�n� 

�e�x�e�r�c�i�s�e�.� �P�e�r�s�o�n�a�l� �p�l�a�n� �g�o�a�l� �a�c�h�i�e�v�e�m�e�n�t� �c�a�n� �b�e� �s�e�e�n� �i�n� �F�i�g�u�r�e� �1�3�.� 

� � 

�I�n�s�e�r�t� �F�i�g�u�r�e� �1�3� �a�b�o�u�t� �h�e�r�e�.� 

� � 

�P�o�s�t�-�I�n�t�e�r�v�e�n�t�i�o�n� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�F�o�l�l�o�w�i�n�g� �c�o�m�p�l�e�t�i�o�n� �o�f� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �(�a�t� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p�)�,� �a�l�l� �s�u�b�j�e�c�t�s� 

�c�o�m�p�l�e�t�e�d� �a� �p�o�s�t�-�i�n�t�e�r�v�e�n�t�i�o�n� �q�u�e�s�t�i�o�n�n�a�i�r�e� �(�e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �a�n�d� �c�o�n�t�r�o�l� �g�r�o�u�p� 

�v�e�r�s�i�o�n�s�)� �t�o� �h�e�l�p� �d�e�t�e�r�m�i�n�e� �s�u�b�j�e�c�t�s �� �p�e�r�c�e�p�t�i�o�n�s� �o�f� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �(�A�p�p�e�n�d�i�c�e�s� �Q� �a�n�d� �R�)�.� 

�S�u�b�j�e�c�t�s� �c�o�u�l�d� �r�e�m�a�i�n� �a�n�o�n�y�m�o�u�s� �w�h�e�n� �c�o�m�p�l�e�t�i�n�g� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�,� �h�o�w�e�v�e�r�,� �t�h�e�i�r� 

�g�r�o�u�p� �s�t�a�t�u�s� �(�e�x�p�e�r�i�m�e�n�t�a�l� �o�r� �c�o�n�t�r�o�l�)� �w�a�s� �i�d�e�n�t�i�f�i�e�d�.� �T�h�e� �f�o�l�l�o�w�i�n�g� �i�s� �a� �s�u�m�m�a�r�y� �o�f� 

�s�e�l�e�c�t�e�d� �L�i�k�e�r�t�-�S�c�a�l�e� �i�t�e�m� �r�e�s�p�o�n�s�e�s�.� 

�C�h�a�n�g�e�s� �i�n� �e�x�e�r�c�i�s�e� �f�o�l�l�o�w�i�n�g� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g�.� �O�n�a� �s�c�a�l�e� �o�f� �1�-�5�,� �w�h�e�r�e� 

�1�=�"�m�u�c�h� �l�e�s�s� �t�h�a�n� �b�e�f�o�r�e� �t�h�e� �m�e�e�t�i�n�g�,�"� �3�=�"� �a�b�o�u�t� �t�h�e� �s�a�m�e�, �� �a�n�d� �5�=�"�m�u�c�h� �m�o�r�e� �t�h�a�n� 

�4�7



�b�e�f�o�r�e� �t�h�e� �m�e�e�t�i�n�g�, �� �1�5� �o�f� �t�h�e� �2�3� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �(�6�5�%�)� �c�i�r�c�l�e�d� �a� �"�4�"� �o�r� �"�5�"� 

�(�1�0� �c�i�r�c�l�e�d� �"�4�"� �a�n�d� �f�i�v�e� �c�i�r�c�l�e�d� �"�5�"�)�,� �i�n�d�i�c�a�t�i�n�g� �t�h�e�y� �f�e�l�t� �t�h�e�y� �i�n�c�r�e�a�s�e�d� �t�h�e�i�r� �e�x�e�r�c�i�s�e� 

�b�e�h�a�v�i�o�r� �f�o�l�l�o�w�i�n�g� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g�.� �F�i�v�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �(�2�2�%�)� �c�i�r�c�l�e�d� 

�"�3�,�"� �a�n�d� �t�h�r�e�e� �s�u�b�j�e�c�t�s� �(�1�3�%�)� �c�i�r�c�l�e�d� �"�2�.�"� �N�o�n�e� �o�f� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �c�i�r�c�l�e�d� 

�"�1�.�"� �F�o�r� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p�,� �f�i�v�e� �o�f� �t�h�e� �1�2� �s�u�b�j�e�c�t�s� �(�4�2�%�)� �c�i�r�c�l�e�d� �"�4�"� �o�r� �"�5�"� �(�t�w�o� �s�u�b�j�e�c�t�s� 

�c�i�r�c�l�e�d� �"�4�"� �a�n�d� �t�h�r�e�e� �c�i�r�c�l�e�d� �"�5�"�)�,� �i�n�d�i�c�a�t�i�n�g� �t�h�e�y� �f�e�l�t� �t�h�e�y� �h�a�d� �i�n�c�r�e�a�s�e�d� �t�h�e�i�r� �e�x�e�r�c�i�s�e� 

�b�e�h�a�v�i�o�r� �s�i�n�c�e� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g�.� �S�i�x� �s�u�b�j�e�c�t�s� �(�5�0�%�)� �c�i�r�c�l�e�d� �"�3�"� �a�n�d� �o�n�e� �s�u�b�j�e�c�t� �(�8�%�)� 

�c�i�r�c�l�e�d� �"�1�.�"� �N�o�n�e� �o�f� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �c�i�r�c�l�e�d� �"�2�.�"� 

�M�o�s�t� �h�e�l�p�f�u�l� �p�a�r�t�(�s�)� �o�f� �t�h�e� �m�e�e�t�i�n�g�.� �S�u�b�j�e�c�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �p�l�a�c�e� �a� �c�h�e�c�k� �n�e�x�t� �t�o� 

�t�h�e� �v�a�r�i�o�u�s� �c�o�m�p�o�n�e�n�t�s� �o�f� �t�h�e� �m�e�e�t�i�n�g� �t�h�e�y� �f�o�u�n�d� �t�o� �b�e� �t�h�e� �m�o�s�t� �h�e�l�p�f�u�l� �(�m�o�r�e� �t�h�a�n� �o�n�e� 

�i�t�e�m� �c�o�u�l�d� �b�e� �c�h�e�c�k�e�d�)�.� �O�f� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s�,� �1�2� �(�5�2�%�)� �c�h�e�c�k�e�d� 

 ��i�n�f�o�r�m�a�t�i�o�n� �d�i�s�c�u�s�s�e�d�,�"� �1�6� �(�7�0�%�)� �c�h�e�c�k�e�d�  ��e�n�c�o�u�r�a�g�e�m�e�n�t� �r�e�c�e�i�v�e�d�,�"� �1�5� �s�u�b�j�e�c�t�s� �(�6�5�%�)� 

�c�h�e�c�k�e�d� �"�i�n�f�o�r�m�a�t�i�o�n� �r�e�c�e�i�v�e�d� �t�o� �t�a�k�e� �h�o�m�e�, �� �s�e�v�e�n� �(�3�0�%�)� �c�h�e�c�k�e�d� �"�k�e�e�p�i�n�g� �a�n� �a�c�t�i�v�i�t�y� 

�l�o�g�,�"� �s�e�v�e�n� �(�3�0�%�)� �c�h�e�c�k�e�d�  ��v�i�d�e�o�t�a�p�e�s� �w�a�t�c�h�e�d�,�"� �a�n�d� �e�i�g�h�t� �s�u�b�j�e�c�t�s� �(�3�5�%�)� �c�h�e�c�k�e�d� 

 ��p�e�r�s�o�n�a�l� �p�l�a�n�n�i�n�g�.�"� 

�F�o�r� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p�,� �f�i�v�e� �p�e�o�p�l�e� �(�4�2�%�)� �c�h�e�c�k�e�d� �"�i�n�f�o�r�m�a�t�i�o�n� �d�i�s�c�u�s�s�e�d�,�"� �f�o�u�r� 

�(�3�3�%�)� �c�h�e�c�k�e�d� �"�e�n�c�o�u�r�a�g�e�m�e�n�t� �r�e�c�e�i�v�e�d�,�"� �s�e�v�e�n� �s�u�b�j�e�c�t�s� �(�5�8�%�)� �c�h�e�c�k�e�d�  ��i�n�f�o�r�m�a�t�i�o�n� 

�r�e�c�e�i�v�e�d� �t�o� �t�a�k�e� �h�o�m�e�,�"� �a�n�d� �f�o�u�r� �s�u�b�j�e�c�t�s� �(�3�3�%�)� �c�h�e�c�k�e�d� �"�k�e�e�p�i�n�g� �a�n� �a�c�t�i�v�i�t�y� �l�o�g�. �� 

�L�e�a�s�t� �h�e�l�p�f�u�l� �p�a�r�t�(�s�)� �o�f� �t�h�e� �m�e�e�t�i�n�g�.� �F�o�r� �e�l�e�m�e�n�t�s� �o�f� �t�h�e� �m�e�e�t�i�n�g� �p�e�r�c�e�i�v�e�d� �t�o� �b�e� 

�l�e�a�s�t� �h�e�l�p�f�u�l�,� �t�w�o� �o�f� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �(�9�%�)� �c�h�e�c�k�e�d� �"�i�n�f�o�r�m�a�t�i�o�n� 

�d�i�s�c�u�s�s�e�d�,�"� �t�h�r�e�e� �(�1�3�%�)� �c�h�e�c�k�e�d� �"�e�n�c�o�u�r�a�g�e�m�e�n�t� �r�e�c�e�i�v�e�d�,�"� �t�w�o� �(�9�%�)� �c�h�e�c�k�e�d� 

�"�i�n�f�o�r�m�a�t�i�o�n� �r�e�c�e�i�v�e�d� �t�o� �t�a�k�e� �h�o�m�e�,�"� �t�h�r�e�e� �(�1�3�%�)� �c�h�e�c�k�e�d� �"�k�e�e�p�i�n�g� �a�n�d� �a�c�t�i�v�i�t�y� �l�o�g�,�"� �e�i�g�h�t� 

�(�3�5�%�)� �c�h�e�c�k�e�d� �"�v�i�d�e�o�t�a�p�e�s� �w�a�t�c�h�e�d�,�"� �a�n�d� �s�i�x� �(�2�6�%�)� �c�h�e�c�k�e�d� �"�p�e�r�s�o�n�a�l� �p�l�a�n�n�i�n�g�.�"� 
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�T�w�o� �o�f� �t�h�e� �1�2� �c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �(�1�7�%�)� �c�h�e�c�k�e�d� �"�i�n�f�o�r�m�a�t�i�o�n� �d�i�s�c�u�s�s�e�d�, �� �t�w�o� 

�(�1�7�%�)� �c�h�e�c�k�e�d� �"�e�n�c�o�u�r�a�g�e�m�e�n�t� �r�e�c�e�i�v�e�d�,�"� �t�h�r�e�e� �(�2�5�%�)� �c�h�e�c�k�e�d� �"�i�n�f�o�r�m�a�t�i�o�n� �r�e�c�e�i�v�e�d� �t�o� 

�t�a�k�e� �h�o�m�e�,�"� �a�n�d� �o�n�e� �(�8�%�)� �c�h�e�c�k�e�d� �"�k�e�e�p�i�n�g� �a�n� �a�c�t�i�v�i�t�y� �l�o�g�. �� 

�M�o�t�i�v�a�t�i�o�n� �t�o� �i�n�c�r�e�a�s�e� �e�x�e�r�c�i�s�e� �i�m�m�e�d�i�a�t�e�l�y� �f�o�l�l�o�w�i�n�g� �t�h�e� �m�e�e�t�i�n�g�.� �S�u�b�j�e�c�t�s� �w�e�r�e� 

�a�s�k�e�d� �t�o� �r�e�c�a�l�l�,� �o�n� �a� �s�c�a�l�e� �o�f� �1�-�5�,� �h�o�w� �m�o�t�i�v�a�t�e�d� �t�o� �i�n�c�r�e�a�s�e� �t�h�e�i�r� �e�x�e�r�c�i�s�e� �t�h�e�y� �w�e�r�e� 

�i�m�m�e�d�i�a�t�e�l�y� �f�o�l�l�o�w�i�n�g� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g� �(�1�=�"�n�o�t� �a�t� �a�l�l� �m�o�t�i�v�a�t�e�d�,�"� �3�=�"�s�o�m�e�w�h�a�t� 

�m�o�t�i�v�a�t�e�d�,�"� �a�n�d� �5�=�"�v�e�r�y� �m�o�t�i�v�a�t�e�d�"�)�.� �O�f� �t�h�e� �2�3� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s�,� �1�6� �(�7�0�%�)� 

�c�i�r�c�l�e�d� �a� �"�4�"� �o�r� �"�5�"� �(�n�i�n�e� �c�i�r�c�l�e�d� �"�4�"� �a�n�d� �s�e�v�e�n� �c�i�r�c�l�e�d� �"�5�"�)�,� �s�i�x� �s�u�b�j�e�c�t�s� �(�2�6�%�)� �c�i�r�c�l�e�d� �"�3�,�"� 

�o�n�e� �(�4�%�)� �c�i�r�c�l�e�d� �"�2�,�"� �a�n�d� �n�o� �s�u�b�j�e�c�t�s� �c�i�r�c�l�e�d� �"�1�.�"� 

�O�f� �t�h�e� �1�2� �c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s�,� �f�o�u�r� �(�3�3�%�)� �c�i�r�c�l�e�d� �"�4�"� �o�r� �"�5�"� �(�t�w�o� �c�i�r�c�l�e�d� �"�4�"� �a�n�d� 

�t�w�o� �c�i�r�c�l�e�d� �"�5�"�)�,� �s�i�x� �(�5�0�%�)� �c�i�r�c�l�e�d� �"�3�,�"� �o�n�e� �s�u�b�j�e�c�t� �(�8�%�)� �c�i�r�c�l�e�d� �"�2�,�"� �a�n�d� �o�n�e� �s�u�b�j�e�c�t� �(�8�%�)� 

�c�i�r�c�l�e�d� �"�1�.�"� 

�M�o�t�i�v�a�t�i�o�n� �t�o� �i�n�c�r�e�a�s�e� �o�r� �m�a�i�n�t�a�i�n� �i�n�c�r�e�a�s�e� �i�n� �e�x�e�r�c�i�s�e� �n�o�w�.� �N�e�x�t�,� �s�u�b�j�e�c�t�s� �w�e�r�e� 

�a�s�k�e�d� �h�o�w� �m�o�t�i�v�a�t�e�d� �t�h�e�y� �w�e�r�e� �t�o� �i�n�c�r�e�a�s�e� �o�r� �m�a�i�n�t�a�i�n� �t�h�e�i�r� �a�c�h�i�e�v�e�d� �i�n�c�r�e�a�s�e� �i�n� �e�x�e�r�c�i�s�e� �a�t� 

�t�h�e� �p�r�e�s�e�n�t� �t�i�m�e� �(�a�t� �F�o�l�l�o�w�-�u�p� �2�)�.� �T�h�e� �s�a�m�e� �s�c�a�l�e� �u�s�e�d� �f�o�r� �t�h�e� �p�r�e�v�i�o�u�s� �m�o�t�i�v�a�t�i�o�n� �t�o� 

�e�x�e�r�c�i�s�e� �q�u�e�s�t�i�o�n� �w�a�s� �u�t�i�l�i�z�e�d�.� �F�o�u�r�t�e�e�n� �o�f� �t�h�e� �2�3� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �(�6�1�%�)� 

�c�i�r�c�l�e�d� �"�4�"� �o�r� �"�5�"� �(�e�i�g�h�t� �c�i�r�c�l�e�d� �"�4�"� �a�n�d� �s�i�x� �c�i�r�c�l�e�d� �"�5�"�)�.� �S�e�v�e�n� �s�u�b�j�e�c�t�s� �(�3�0�%�)� �c�i�r�c�l�e�d� �"�3�,�"� 

�t�w�o� �(�9�%�)� �c�i�r�c�l�e�d� �"�2�,�"� �a�n�d� �n�o� �s�u�b�j�e�c�t�s� �c�i�r�c�l�e�d� �"�1�.�"� 

�O�f� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s�,� �f�i�v�e� �(�4�2�%�)� �c�i�r�c�l�e�d� �"�4�"� �o�r� �"�5�"� �(�t�h�r�e�e� �s�u�b�j�e�c�t�s� �a�n�d� �t�w�o� 

�s�u�b�j�e�c�t�s�,� �r�e�s�p�e�c�t�i�v�e�l�y�)�,� �f�o�u�r� �(�3�3�%�)� �c�i�r�c�l�e�d� �"�3�,�"� �a�n�d� �o�n�e� �s�u�b�j�e�c�t� �(�8�%�)� �c�i�r�c�l�e�d� �"�2�.�"� �N�o�n�e� �o�f� 

�t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �c�i�r�c�l�e�d� �"�1�.�"� 

�D�e�g�r�e�e� �o�f� �d�i�f�f�i�c�u�l�t�y� �c�o�m�p�l�e�t�i�n�g� �a�c�t�i�v�i�t�y� �l�o�g�s�.� �S�u�b�j�e�c�t�s� �w�e�r�e� �a�s�k�e�d�,� �o�n� �a� �s�c�a�l�e� �o�f� �1�-� 

�5�,� �h�o�w� �e�a�s�y� �o�r� �d�i�f�f�i�c�u�l�t� �t�h�e�y� �f�o�u�n�d� �c�o�m�p�l�e�t�i�n�g� �t�h�e� �a�c�t�i�v�i�t�y� �l�o�g�s�.� �F�i�f�t�e�e�n� �o�f� �t�h�e� 

�e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �(�6�5�%�)� �r�e�p�o�r�t�e�d� �t�h�e�y� �f�o�u�n�d� �l�o�g�-�k�e�e�p�i�n�g� �t�o� �b�e� �e�a�s�y� �o�r� �v�e�r�y� �e�a�s�y� 
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�w�h�i�l�e� �e�i�g�h�t� �(�3�5�%�)� �s�u�b�j�e�c�t�s� �f�o�u�n�d� �i�t� �t�o� �b�e� �m�o�d�e�r�a�t�e�l�y� �t�o� �v�e�r�y� �d�i�f�f�i�c�u�l�t� �(�f�i�v�e� �o�f� �t�h�e� �e�i�g�h�t� 

�c�i�r�c�l�e�d� �"�3� �-� �a� �b�i�t� �d�i�f�f�i�c�u�l�t�"�)�.� �F�i�v�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �(�5�0�%� �o�f� �t�h�e� �1�0� �r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e� 

�i�t�e�m�)� �f�o�u�n�d� �l�o�g�-�k�e�e�p�i�n�g� �t�o� �b�e� �e�a�s�y� �o�r� �v�e�r�y� �e�a�s�y� �a�n�d� �f�i�v�e� �(�5�0�%�)� �f�o�u�n�d� �i�t� �t�o� �b�e� �m�o�d�e�r�a�t�e�l�y� �t�o� 

�v�e�r�y� �d�i�f�f�i�c�u�l�t�.� 

�H�e�l�p�f�u�l�n�e�s�s� �o�f� �t�h�e� �m�e�e�t�i�n�g�.� �E�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �p�o�s�t�-�i�n�t�e�r�v�e�n�t�i�o�n� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� 

�i�n�c�l�u�d�e�d� �a� �q�u�e�s�t�i�o�n� �a�s�k�i�n�g� �s�u�b�j�e�c�t�s� �h�o�w� �h�e�l�p�f�u�l� �t�h�e�y� �f�o�u�n�d� �t�h�e� �t�h�r�e�e� �m�a�j�o�r� �c�o�m�p�o�n�e�n�t�s� �o�f� 

�t�h�e� �m�e�e�t�i�n�g� �t�o� �b�e�.� �L�i�k�e�r�t� �s�c�a�l�e� �r�e�s�p�o�n�s�e�s� �f�r�o�m� �1�-�5� �(�1�=�"�n�o�t� �a�t� �a�l�l� �h�e�l�p�f�u�l�, �� �3�=� �"�n�e�u�t�r�a�l�,�"� 

�a�n�d� �5�=�"�v�e�r�y� �h�e�l�p�f�u�l�"�)� �r�e�v�e�a�l�e�d� �t�h�e� �f�o�l�l�o�w�i�n�g�.� �T�w�e�l�v�e� �o�f� �t�h�e� �2�2� �r�e�s�p�o�n�d�e�n�t�s� �(�5�5�%�)� 

�i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e�y� �f�o�u�n�d� �t�h�e� �v�i�d�e�o�t�a�p�e�s� �t�o� �b�e� �h�e�l�p�f�u�l� �o�r� �v�e�r�y� �h�e�l�p�f�u�l� �(�c�i�r�c�l�i�n�g� �"�4�"� �o�r� �"�5�"�)�,� 

�s�i�x� �(�2�7�%�)� �c�i�r�c�l�e�d� �"�3�,�"� �a�n�d� �f�o�u�r� �(�1�8�%�)� �c�i�r�c�l�e�d� �"�2�.�"� �F�o�r� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �r�e�v�i�e�w�,� �1�5� �o�f� �2�2�°� 

�r�e�s�p�o�n�d�e�n�t�s� �(�6�8�%�)� �c�i�r�c�l�e�d� �"�4�"� �o�r� �"�5�,�"� �s�i�x� �(�2�7�%�)� �c�i�r�c�l�e�d� �"�3�,�"� �a�n�d� �o�n�e� �(�5�%�)� �c�i�r�c�l�e�d� �"�2�.�"� 

�S�i�x�t�e�e�n� �o�f� �t�h�e� �2�3� �s�u�b�j�e�c�t�s� �(�7�0�%�)� �r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e� �h�e�l�p�f�u�l�n�e�s�s� �o�f� �t�h�e� �p�e�r�s�o�n�a�l� �p�l�a�n�n�i�n�g� 

�i�n�d�i�c�a�t�e�d� �t�h�e�y� �t�h�a�t� �t�h�e�y� �f�o�u�n�d� �t�h�i�s� �e�l�e�m�e�n�t� �o�f� �t�h�e� �m�e�e�t�i�n�g� �t�o� �b�e� �h�e�l�p�f�u�l� �o�r� �v�e�r�y� �h�e�l�p�f�u�l� 

�(�c�i�r�c�l�i�n�g� �"�4�"� �o�r� �"�5�"�)�,� �s�i�x� �(�2�6�%�)� �w�e�r�e� �n�e�u�t�r�a�l� �(�c�i�r�c�l�i�n�g� �a� �"�3�"�)�,� �a�n�d� �o�n�e� �(�4�%�)� �c�i�r�c�l�e�d� �"�2�.�"� 

�F�r�e�q�u�e�n�c�y� �o�f� �l�o�o�k�i�n�g� �a�t� �o�r� �t�h�i�n�k�i�n�g� �a�b�o�u�t� �p�e�r�s�o�n�a�l� �p�l�a�n�.� �E�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� 

�s�u�b�j�e�c�t�s� �w�e�r�e� �a�l�s�o� �a�s�k�e�d� �t�o� �i�n�d�i�c�a�t�e� �h�o�w� �f�r�e�q�u�e�n�t�l�y� �t�h�e�y� �t�h�o�u�g�h�t� �a�b�o�u�t� �o�r� �l�o�o�k�e�d� �a�t� �t�h�e�i�r� 

�p�e�r�s�o�n�a�l� �p�l�a�n�s� �f�o�l�l�o�w�i�n�g� �t�h�e� �p�l�a�n� �d�e�v�e�l�o�p�m�e�n�t�.� �A� �1�-�5� �L�i�k�e�r�t� �s�c�a�l�e� �w�a�s� �u�t�i�l�i�z�e�d� �w�h�e�r�e� 

�1�=�"�n�e�v�e�r�,�"� �3�=�"�o�c�c�a�s�i�o�n�a�l�l�y�,�"� �a�n�d� �S�=�"�e�v�e�r�y� �d�a�y�.�"� �F�o�u�r�t�e�e�n� �o�f� �t�h�e� �2�3� �s�u�b�j�e�c�t�s� �(�6�1�%�)� 

�i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e�y� �t�h�o�u�g�h�t� �a�b�o�u�t� �o�r� �l�o�o�k�e�d� �a�t� �t�h�e�i�r� �p�l�a�n�s� �m�o�r�e� �t�h�a�n� �o�n� �o�c�c�a�s�i�o�n� �(�c�i�r�c�l�i�n�g� �a� 

�"�4�"� �o�r� �"�5�"�)�,� �s�i�x� �(�2�6�%�)� �p�u�r�p�o�r�t�e�d� �o�c�c�a�s�i�o�n�a�l�l�y� �t�h�i�n�k�i�n�g� �a�b�o�u�t� �o�r� �l�o�o�k�i�n�g� �a�t� �i�t�,� �a�n�d� �t�h�r�e�e� 

�(�1�3�%�)� �i�n�f�r�e�q�u�e�n�t�l�y� �o�r� �n�e�v�e�r� �t�h�o�u�g�h�t� �a�b�o�u�t� �o�r� �l�o�o�k�e�d� �a�t� �t�h�e�i�r� �p�e�r�s�o�n�a�l� �p�l�a�n�s� �(�c�i�r�c�l�i�n�g� �a� �"�1�"� 

�o�r� �"�9�?� �"�)� �.� 

�5� �0



�D�i�s�c�u�s�s�i�o�n� 

�R�e�s�u�l�t�s� �o�f� �t�h�i�s� �s�t�u�d�y� �d�i�d� �n�o�t� �s�u�p�p�o�r�t� �t�h�e� �h�y�p�o�t�h�e�s�i�s� �t�h�a�t� �a�n� �i�n�t�e�r�v�e�n�t�i�o�n� �c�o�m�b�i�n�i�n�g� 

�i�n�f�o�r�m�a�t�i�o�n�,� �m�o�d�e�l�l�i�n�g�,� �p�e�r�s�o�n�a�l� �p�l�a�n�n�i�n�g�,� �a�n�d� �c�o�m�m�i�t�m�e�n�t� �m�a�k�i�n�g� �i�s� �m�o�r�e� �e�f�f�e�c�t�i�v�e� �i�n� 

�i�n�c�r�e�a�s�i�n�g� �e�x�e�r�c�i�s�e� �a�m�o�n�g� �o�l�d�e�r� �a�d�u�l�t�s� �t�h�a�n� �i�n�f�o�r�m�a�t�i�o�n� �a�l�o�n�e�.� �I�n� �a�d�d�i�t�i�o�n�,� �o�u�t�c�o�m�e� 

�e�x�p�e�c�t�a�n�c�y� �w�a�s� �n�o�t� �f�o�u�n�d� �t�o� �p�r�e�d�i�c�t� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r� �w�h�i�l�e� �s�e�l�f�-�e�f�f�i�c�a�c�y� �w�a�s� �f�o�u�n�d� �t�o� 

�m�o�d�e�r�a�t�e�l�y� �p�r�e�d�i�c�t� �s�o�m�e� �o�f� �t�h�e� �e�x�e�r�c�i�s�e� �v�a�r�i�a�b�l�e�s� �a�t� �t�h�e� �s�e�c�o�n�d� �f�o�l�l�o�w�-�u�p� �p�o�i�n�t�.� �D�e�s�p�i�t�e� 

�t�h�e� �s�t�a�t�i�s�t�i�c�a�l�l�y� �i�n�s�i�g�n�i�f�i�c�a�n�t� �r�e�s�u�l�t�s� �f�o�u�n�d� �a�c�r�o�s�s� �t�h�e� �m�a�j�o�r�i�t�y� �o�f� �a�n�a�l�y�s�e�s� �p�e�r�f�o�r�m�e�d�,� �c�l�o�s�e�r� 

�s�c�r�u�t�i�n�y� �o�f� �e�x�e�r�c�i�s�e� �c�h�a�n�g�e� �f�o�u�n�d� �a�m�o�n�g� �s�t�u�d�y� �p�a�r�t�i�c�i�p�a�n�t�s� �a�r�e� �e�n�c�o�u�r�a�g�i�n�g�.� �M�o�s�t� 

�n�o�t�a�b�l�y�,� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �b�o�t�h� �t�h�e� �c�o�n�t�r�o�l� �a�n�d� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p�s� �e�x�e�r�c�i�s�e�d� �m�o�r�e� �d�u�r�i�n�g� �t�h�e� 

�s�i�x� �w�e�e�k� �t�i�m�e� �p�e�r�i�o�d� �t�h�a�n� �t�h�e�y� �h�a�d� �a�t� �b�a�s�e�l�i�n�e�.� �T�h�i�s� �w�a�s� �s�u�p�p�o�r�t�e�d� �b�y� �s�e�v�e�r�a�l� �s�i�g�n�i�f�i�c�a�n�t� 

�p�a�i�r�e�d� �t�-�t�e�s�t� �f�i�n�d�i�n�g�s�.� �I�n� �g�e�n�e�r�a�l�,� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �i�n�c�r�e�a�s�e�d� �t�h�e� �f�r�e�q�u�e�n�c�y� �a�n�d� 

�d�u�r�a�t�i�o�n� �o�f� �e�x�e�r�c�i�s�e� �t�o� �a� �g�r�e�a�t�e�r� �d�e�g�r�e�e� �t�h�a�n� �c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �d�u�r�i�n�g� �t�h�e� �f�i�r�s�t� �t�h�r�e�e� 

�w�e�e�k�s� �f�o�l�l�o�w�i�n�g� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �m�e�a�n� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �m�i�n�u�t�e�s� 

�e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �a�t� �t�h�e� �t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �w�a�s� 

�7�4�%� �g�r�e�a�t�e�r� �t�h�a�n� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �(�2�1�6� �v�s�.� �1�2�4� �m�i�n�u�t�e�s�,� �b�a�s�e�l�i�n�e� �m�e�a�n�s� �e�q�u�i�v�a�l�e�n�t�)�.� 

�A�l�s�o�,� �t�h�e� �m�e�a�n� �n�u�m�b�e�r� �o�f� �d�a�y�s� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �e�n�g�a�g�e�d� �i�n� �a�n�y� �a�c�t�i�v�i�t�y� �a�t� �t�h�e� 

�t�h�r�e�e� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �w�a�s� �3�3�%� �g�r�e�a�t�e�r� �t�h�a�n� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �(�9�.�4� �v�s�.� �7�.�5� �d�a�y�s�,� �b�a�s�e�l�i�n�e� 

�d�a�y�s� �f�o�r� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �w�a�s� �5� �a�n�d� �f�o�r� �c�o�n�t�r�o�l� �g�r�o�u�p� �w�a�s� �5�.�5�)�.� �T�h�i�s� �s�u�g�g�e�s�t�s� �t�h�a�t� �t�h�e� 

�i�n�t�e�r�v�e�n�t�i�o�n� �r�e�c�e�i�v�e�d� �b�y� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �p�r�o�v�i�d�e�d� �m�o�r�e� �o�f� �a� �"�b�o�o�s�t�"� �f�o�r� �t�h�e� 

�e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p�,� �p�e�r�h�a�p�s� �r�e�s�u�l�t�i�n�g� �i�n� �m�o�r�e� �m�o�t�i�v�a�t�i�o�n� �a�n�d� �i�n�t�e�n�t� �t�o� �i�n�c�r�e�a�s�e� �t�h�e�i�r� 

�e�x�e�r�c�i�s�e� �i�m�m�e�d�i�a�t�e�l�y� �f�o�l�l�o�w�i�n�g� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g�.� �T�h�e� �s�i�g�n�i�f�i�c�a�n�t� �w�i�t�h�i�n� �t�i�m�e� �p�o�i�n�t� �(�p�o�s�t�-� 

�i�n�t�e�r�v�e�n�t�i�o�n�)� �d�i�f�f�e�r�e�n�c�e�s� �f�o�u�n�d� �b�e�t�w�e�e�n� �t�h�e� �t�w�o� �g�r�o�u�p�s� �o�n� �m�e�a�s�u�r�e�s� �o�f� �o�u�t�c�o�m�e� 

�e�x�p�e�c�t�a�n�c�y� �a�n�d� �s�e�l�f�-�e�f�f�i�c�a�c�y� �s�u�p�p�o�r�t�s� �t�h�i�s� �n�o�t�i�o�n�.� �S�u�b�j�e�c�t�s �� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �p�o�s�t�-� 

�i�n�t�e�r�v�e�n�t�i�o�n� �q�u�e�s�t�i�o�n�,� �"�H�o�w� �m�o�t�i�v�a�t�e�d� �w�e�r�e� �y�o�u� �t�o� �i�n�c�r�e�a�s�e� �y�o�u�r� �e�x�e�r�c�i�s�e� �i�m�m�e�d�i�a�t�e�l�y� 

�5�1



�f�o�l�l�o�w�i�n�g� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g�?�"� �p�r�o�v�i�d�e�s� �a�d�d�i�t�i�o�n�a�l� �s�u�p�p�o�r�t� �f�o�r� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �t�h�a�t� �t�h�e� 

�i�n�t�e�r�v�e�n�t�i�o�n� �r�e�s�u�l�t�e�d� �i�n� �i�n�c�r�e�a�s�e�d� �m�o�t�i�v�a�t�i�o�n� �a�n�d� �i�n�t�e�n�t� �a�m�o�n�g� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s�.� 

�S�e�v�e�n�t�y� �p�e�r�c�e�n�t� �o�f� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �r�e�s�p�o�n�d�e�d� �t�h�a�t� �t�h�e�y� �w�e�r�e� �m�o�t�i�v�a�t�e�d� �o�r� �v�e�r�y� 

�m�o�t�i�v�a�t�e�d� �w�h�i�l�e� �3�3�%� �o�f� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �r�e�s�p�o�n�d�e�d� �s�i�m�i�l�a�r�l�y�.� �T�h�i�s� �i�s� �c�o�n�s�i�s�t�e�n�t� 

�w�i�t�h� �t�h�e� �n�o�t�i�o�n� �t�h�a�t� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �i�n�t�e�r�v�e�n�t�i�o�n� �w�a�s� �m�o�r�e� �m�o�t�i�v�a�t�i�n�g� �t�h�a�n� �t�h�e� 

�c�o�n�t�r�o�l� �g�r�o�u�p� �i�n�t�e�r�v�e�n�t�i�o�n�.� 

�I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �f�i�n�d�i�n�g� �t�h�a�t� �s�e�l�f�-�e�f�f�i�c�a�c�y� �i�n�c�r�e�a�s�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �p�r�e�-� �t�o� �p�o�s�t�-�g�r�o�u�p� 

�i�n�t�e�r�v�e�n�t�i�o�n� �f�o�r� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �a�n�d� �g�r�a�d�u�a�l�l�y� �i�n�c�r�e�a�s�e�d� �(�a�l�t�h�o�u�g�h� �n�o�t� �s�i�g�n�f�i�c�a�n�t�l�y�)� 

�o�n�l�y� �f�o�l�l�o�w�i�n�g� �t�h�e� �g�r�o�u�p� �i�n�t�e�r�v�e�n�t�i�o�n� �f�o�r� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �s�u�g�g�e�s�t�s� �t�h�a�t� �d�i�f�f�e�r�e�n�t� 

�m�e�c�h�a�n�i�s�m�s� �m�a�y� �h�a�v�e� �b�e�e�n� �f�u�n�c�t�i�o�n�i�n�g� �t�o� �e�n�h�a�n�c�e� �s�e�l�f�-�e�f�f�i�c�a�c�y� �a�n�d�/�o�r� �i�n�c�r�e�a�s�e� �e�x�e�r�c�i�s�e� 

�f�o�r� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �t�h�e� �t�w�o� �g�r�o�u�p�s�.� �P�e�r�h�a�p�s� �e�x�h�o�r�t�a�t�i�o�n� �o�r� �p�e�r�s�u�a�s�i�o�n� �w�a�s� �a�n� �i�m�p�o�r�t�a�n�t� 

�f�a�c�t�o�r� �f�o�r� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �(�p�r�o�v�i�d�i�n�g� �t�h�e�  ��b�o�o�s�t�"� �n�o�t�e�d� �a�b�o�v�e�)� �w�h�i�l�e� �e�x�e�r�c�i�s�e� 

�e�x�p�e�r�i�e�n�c�e� �w�a�s� �t�h�e� �c�r�i�t�i�c�a�l� �f�a�c�t�o�r� �f�o�r� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p�.� �A�l�t�h�o�u�g�h� �t�h�i�s� �i�s� �c�o�n�j�e�c�t�u�r�e� �o�n�l�y�,� 

�t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �r�e�s�u�l�t�i�n�g� �i�n� �d�i�f�f�e�r�e�n�t� �m�e�c�h�a�n�i�s�m�s� �f�o�r� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e� �i�s� 

�a�n� �i�n�t�r�i�g�u�i�n�g� �n�o�t�i�o�n�.� 

�T�h�e� �f�i�n�d�i�n�g� �t�h�a�t� �s�e�v�e�r�a�l� �o�f� �t�h�e� �z�e�r�o�-�o�r�d�e�r� �c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �s�e�l�f�-�e�f�f�i�c�a�c�y� �a�n�d� �t�h�e� 

�v�a�r�i�o�u�s� �e�x�e�r�c�i�s�e� �o�u�t�c�o�m�e� �m�e�a�s�u�r�e�s� �w�e�r�e� �s�i�g�n�i�f�i�c�a�n�t� �i�s� �e�n�c�o�u�r�a�g�i�n�g� �a�n�d� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� 

�h�y�p�o�t�h�e�s�i�s� �t�h�a�t� �s�e�l�f�-�e�f�f�i�c�a�c�y� �i�s� �p�r�e�d�i�c�t�i�v�e� �o�f� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e�.� �H�o�w�e�v�e�r�,� �i�n� �t�h�e� �p�r�e�s�e�n�t� 

�s�t�u�d�y�,� �h�e�i�r�a�r�c�h�i�c�a�l� �r�e�g�r�e�s�s�i�o�n� �a�n�a�l�y�s�e�s� �w�e�r�e� �u�n�a�b�l�e� �t�o� �s�u�p�p�o�r�t� �t�h�i�s� �h�y�p�o�t�h�e�s�i�s� �(�a�l�t�h�o�u�g�h� �a� 

�p�a�t�t�e�r�n� �o�f� �t�r�e�n�d�s� �w�e�r�e� �f�o�u�n�d�)�.� �T�h�u�s�,� �w�h�e�n� �p�a�r�t�i�c�i�p�a�n�t�s �� �p�r�e�v�i�o�u�s� �e�x�e�r�c�i�s�e� �w�a�s� �c�o�n�t�r�o�l�l�e�d� 

�f�o�r� �i�n� �t�h�e� �a�n�a�l�y�s�e�s�,� �s�e�l�f�-�e�f�f�i�c�a�c�y� �s�c�o�r�e�s� �w�e�r�e� �u�n�a�b�l�e� �t�o� �p�r�e�d�i�c�t� �f�u�t�u�r�e� �b�e�h�a�v�i�o�r�.� �F�o�r� 

�o�u�t�c�o�m�e� �e�x�p�e�c�t�a�n�c�y�,� �n�e�i�t�h�e�r� �z�e�r�o�-�o�r�d�e�r� �c�o�r�r�e�l�a�t�i�o�n�s� �n�o�r� �h�e�i�r�a�r�c�h�i�c�a�l� �r�e�g�r�e�s�s�i�o�n� �a�n�a�l�y�s�e�s� 

�s�u�p�p�o�r�t�e�d� �t�h�e� �n�o�t�i�o�n� �t�h�a�t� �o�u�t�c�o�m�e� �e�x�p�e�c�t�a�n�c�i�e�s� �p�r�e�d�i�c�t� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r�.� �T�h�e�s�e� �f�i�n�d�i�n�g�s� 

�d�i�f�f�e�r� �f�r�o�m� �o�t�h�e�r� �s�t�u�d�i�e�s� �w�h�i�c�h� �s�u�p�p�o�r�t� �t�h�e� �r�e�l�a�t�i�o�n�s�h�i�p�s� �b�e�t�w�e�e�n� �s�e�l�f�-�e�f�f�i�c�a�c�y� �a�n�d� �o�u�t�c�o�m�e� 
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�e�x�p�e�c�t�a�n�c�y� �a�n�d� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �(�e�.�g�.�,� �M�c�A�u�l�e�y� �&� �C�o�u�n�e�y�a�,� �1�9�9�3�;� �S�a�l�l�i�s�,� �H�a�s�k�e�l�l�,� 

 ��F�o�r�t�m�a�n�n�,� �V�r�a�n�i�z�a�n�,� �T�a�y�l�o�r�,� �&� �S�o�l�o�m�a�n�,� �1�9�8�6�)�.� 

�A�l�t�h�o�u�g�h� �o�n�e� �p�o�s�s�i�b�l�e� �e�x�p�l�a�n�a�t�i�o�n� �f�o�r� �t�h�e� �l�a�c�k� �o�f� �s�i�g�n�i�f�i�c�a�n�t� �f�i�n�d�i�n�g�s� �t�o� �s�u�p�p�o�r�t� �t�h�e� 

�e�f�f�i�c�a�c�y�-�b�e�h�a�v�i�o�r� �c�h�a�n�g�e� �h�y�p�o�t�h�e�s�i�s� �i�n� �t�h�i�s� �s�t�u�d�y� �i�s� �t�h�a�t� �s�e�l�f�-�e�f�f�i�c�a�c�y� �a�n�d� �o�u�t�c�o�m�e� 

�e�x�p�e�c�t�a�n�c�y� �d�o� �n�o�t� �p�r�e�d�i�c�t� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e� �(�a�t� �l�e�a�s�t� �n�o�t� �f�o�r� �o�l�d�e�r� �a�d�u�l�t�s�)�,� �o�t�h�e�r� 

�e�x�p�l�a�n�a�t�i�o�n�s� �a�r�e� �p�o�s�s�i�b�l�e�.� �F�o�r� �o�u�t�c�o�m�e� �e�x�p�e�c�t�a�n�c�y�,� �b�a�s�e�l�i�n�e� �s�c�o�r�e�s� �w�e�r�e� �h�i�g�h� �f�o�r� �b�o�t�h� 

�g�r�o�u�p�s�,� �s�u�g�g�e�s�t�i�n�g� �t�h�a�t� �d�e�s�p�i�t�e� �b�e�l�i�e�f�s� �i�n� �t�h�e� �b�e�n�e�f�i�t�s� �o�f� �r�e�g�u�l�a�r� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y�,� �m�a�n�y� 

�o�l�d�e�r� �a�d�u�l�t�s� �d�o� �n�o�t� �e�x�e�r�c�i�s�e� �r�e�g�u�l�a�r�l�y�.� �T�h�i�s� �i�s� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �n�o�t�i�o�n� �t�h�a�t� �k�n�o�w�l�e�d�g�e� 

�m�a�y� �b�e� �a� �n�e�c�e�s�s�a�r�y� �b�u�t� �n�o�t� �a�d�e�q�u�a�t�e� �c�o�n�d�i�t�i�o�n� �f�o�r� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e� �(�F�i�s�h�e�r� �&� �F�i�s�h�e�r�,� 

�1�9�9�2�)�.� �I�t� �i�s� �m�o�r�e� �d�i�f�f�i�c�u�l�t� �t�o� �a�s�c�e�r�t�a�i�n� �w�h�y�,� �d�e�s�p�i�t�e� �s�i�g�n�i�f�i�c�a�n�t� �i�n�c�r�e�a�s�e�s� �i�n� �e�x�e�r�c�i�s�e� 

�b�e�h�a�v�i�o�r�,� �s�e�l�f�-�e�f�f�i�c�a�c�y� �s�c�o�r�e�s� �w�e�r�e� �n�o�t� �p�r�e�d�i�c�t�i�v�e� �o�f� �i�n�c�r�e�a�s�e�d� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �i�n� �t�h�i�s� 

�s�t�u�d�y�.� �O�n�e� �p�o�s�s�i�b�l�e� �e�x�p�l�a�n�a�t�i�o�n� �i�s� �t�h�a�t� �t�h�e� �s�e�l�f�-�e�f�f�i�c�a�c�y� �q�u�e�s�t�i�o�n�n�a�i�r�e� �i�n�a�d�e�q�u�a�t�e�l�y� 

�a�s�s�e�s�s�e�d� �e�x�e�r�c�i�s�e� �s�e�l�f�-�e�f�f�i�c�a�c�y� �b�e�l�i�e�f�s� �f�o�r� �t�h�i�s� �p�o�p�u�l�a�t�i�o�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �p�e�r�h�a�p�s� �t�h�e� �f�i�v�e�-� 

�i�t�e�m� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �n�o�t� �a�d�e�q�u�a�t�e�l�y� �c�o�m�p�r�e�h�e�n�s�i�v�e� �s�i�n�c�e� �i�t� �d�o�e�s� �n�o�t� �i�n�c�l�u�d�e� �a�d�d�i�t�i�o�n�a�l� 

�i�t�e�m�s� �p�a�r�t�i�c�u�l�a�r�l�y� �p�e�r�t�i�n�e�n�t� �t�o� �o�l�d�e�r� �a�d�u�l�t�s� �(�e�.�g�.�,� �"�I� �b�e�l�i�e�v�e� �I� �c�a�n� �e�x�e�r�c�i�s�e� �d�e�s�p�i�t�e� �a�c�h�e�s� �a�n�d� 

�p�a�i�n�s�"�)�.� �S�e�l�f�-�e�f�f�i�c�a�c�y� �s�c�a�l�e�s� �p�e�r�t�i�n�e�n�t� �t�o� �a�n�d� �v�a�l�i�d�a�t�e�d� �w�i�t�h� �o�l�d�e�r� �a�d�u�l�t�s� �a�r�e� �c�l�e�a�r�l�y� �n�e�e�d�e�d�.� 

�A�n� �a�d�d�i�t�i�o�n�a�l� �e�x�p�l�a�n�a�t�i�o�n� �f�o�r� �t�h�e� �f�a�i�l�u�r�e� �t�o� �f�i�n�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �r�e�l�a�t�i�o�n�s�h�i�p� �b�e�t�w�e�e�n� 

�i�n�c�r�e�a�s�e�d� �s�e�l�f�-�e�f�f�i�c�a�c�y� �a�n�d� �i�n�c�r�e�a�s�e�d� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �i�s� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� �a� �s�e�l�f�-�s�e�l�e�c�t�i�o�n� 

�b�i�a�s�,� �d�i�s�c�u�s�s�e�d� �i�n� �g�r�e�a�t�e�r� �d�e�t�a�i�l� �b�e�l�o�w�,� �a�c�c�o�u�n�t�i�n�g� �f�o�r� �i�n�c�r�e�a�s�e�d� �e�x�e�r�c�i�s�e�.� �T�h�a�t� �i�s�,� 

�p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �t�h�i�s� �s�t�u�d�y� �m�a�y� �h�a�v�e� �b�e�e�n� �p�r�e�p�a�r�e�d� �t�o� �i�n�c�r�e�a�s�e� �t�h�e�i�r� �l�e�v�e�l� �o�f� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� 

�d�u�r�i�n�g� �t�h�e� �s�p�r�i�n�g� �m�o�n�t�h�s� �o�r� �p�e�r�h�a�p�s� �d�u�e� �t�o� �p�e�r�c�e�i�v�e�d� �p�r�e�s�s�u�r�e� �t�o� �c�h�a�n�g�e� �w�h�i�l�e� 

�p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �a� �s�t�u�d�y�.� �S�u�c�h� �f�a�c�t�o�r�s� �m�a�y� �h�a�v�e� �b�e�e�n� �m�o�r�e� �c�r�i�t�i�c�a�l� �t�h�a�n� �i�n�c�r�e�a�s�e�s� �i�n� �s�e�l�f�-� 

�e�f�f�i�c�a�c�y�,� �w�h�i�c�h� �m�a�y� �h�a�v�e� �b�e�e�n� �h�i�g�h� �e�n�o�u�g�h� �f�o�r� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e� �t�o� �o�c�c�u�r� �r�e�g�a�r�d�l�e�s�s� �o�f� �a�n� 

�i�n�c�r�e�a�s�e� �i�n� �t�h�i�s� �c�o�g�n�i�t�i�v�e� �d�o�m�a�i�n�.� �I�n� �f�a�c�t�,� �a�l�t�h�o�u�g�h� �t�h�e� �l�a�c�k� �o�f� �a� �s�i�g�n�i�f�i�c�a�n�t� �r�e�l�a�t�i�o�n�s�h�i�p� 
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�b�e�t�w�e�e�n� �i�n�c�r�e�a�s�e�s� �i�n� �s�e�l�f�-�e�f�f�i�c�a�c�y� �a�n�d� �i�n�c�r�e�a�s�e�d� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �s�e�e�m�s� �a�t� �o�d�d�s� �w�i�t�h� �t�h�e� 

�t�e�n�e�t�s� �o�f� �s�e�l�f�-�e�f�f�i�c�a�c�y� �t�h�e�o�r�y�,� �B�a�n�d�u�r�a�'�s� �(�1�9�8�6�)� �t�h�e�o�r�e�t�i�c�a�l� �p�o�s�t�u�l�a�t�i�o�n�s� �m�a�y� �a�c�t�u�a�l�l�y� 

�e�x�p�l�a�i�n� �t�h�e�s�e� �f�i�n�d�i�n�g�s�.� �T�h�i�s� �e�x�p�l�a�n�a�t�i�o�n� �w�a�s� �d�i�s�c�u�s�s�e�d� �b�y� �M�c�A�u�l�e�y� �(�1�9�9�1�)�,� �w�h�o� �f�o�u�n�d� 

�t�h�a�t� �s�e�l�f�-�e�f�f�i�c�a�c�y� �c�o�g�n�i�t�i�o�n�s� �p�r�e�d�i�c�t�e�d� �t�h�e� �a�d�o�p�t�i�o�n� �o�f� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r� �a�m�o�n�g� �m�i�d�d�l�e�-�a�g�e�d� 

�a�d�u�l�t�s� �b�u�t� �t�h�a�t� �p�r�e�v�i�o�u�s� �b�e�h�a�v�i�o�r� �w�a�s� �t�h�e� �s�t�r�o�n�g�e�s�t� �p�r�e�d�i�c�t�o�r� �o�f� �s�u�b�s�e�q�u�e�n�t� �e�x�e�r�c�i�s�e� 

�p�a�r�t�i�c�i�p�a�t�i�o�n�.� �H�e� �n�o�t�e�d� �t�h�a�t� �B�a�n�d�u�r�a� �(�1�9�8�6�)� �w�o�u�l�d� �p�r�e�d�i�c�t� �t�h�a�t� �t�h�e� �m�o�r�e� �d�i�f�f�i�c�u�l�t� �t�h�e� 

�d�e�s�i�r�e�d� �b�e�h�a�v�i�o�r�,� �t�h�e� �g�r�e�a�t�e�r� �t�h�e� �r�o�l�e� �o�f� �s�e�l�f�-�e�f�f�i�c�a�c�y� �c�o�g�n�i�t�i�o�n�s�.� �P�e�r�h�a�p�s� �i�n� �t�h�e� �p�r�e�s�e�n�t� 

�s�t�u�d�y�,� �m�a�n�y� �o�f� �t�h�e� �s�e�d�e�n�t�a�r�y� �a�n�d� �l�i�g�h�t�l�y� �e�x�e�r�c�i�s�i�n�g� �o�l�d�e�r� �a�d�u�l�t�s� �n�e�e�d�e�d� �h�e�l�p� �t�o� �b�e�g�i�n� �t�h�e�i�r� 

�s�p�r�i�n�g� �t�i�m�e� �e�x�e�r�c�i�s�e� �p�r�o�g�r�a�m�s�,� �b�u�t� �h�a�d� �a� �h�i�g�h� �e�n�o�u�g�h� �s�e�l�f�-�e�f�f�i�c�a�c�y� �l�e�v�e�l� �t�o� �b�e�g�i�n� �a�n�d� 

�q�u�i�c�k�l�y� �m�o�v�e�d� �i�n�t�o� �t�h�e� �"�m�a�i�n�t�e�n�a�n�c�e�"� �s�t�a�g�e� �o�n�c�e� �t�h�e�y� �e�m�b�a�r�k�e�d� �u�p�o�n� �t�h�e�i�r� �r�o�u�t�i�n�e�s�.� 

�M�e�a�n�s� �d�u�r�i�n�g� �t�h�e� �s�e�c�o�n�d� �f�o�l�l�o�w�-�u�p� �s�u�g�g�e�s�t� �t�h�a�t� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �e�x�e�r�c�i�s�e� 

�a�c�t�i�v�i�t�y� �p�l�a�t�e�a�u�e�d�,� �o�r�,� �o�n� �s�o�m�e� �v�a�r�i�a�b�l�e�s� �(�e�.�g�.�,� �t�o�t�a�l� �n�u�m�b�e�r� �o�f� �m�i�n�u�t�e�s� �e�n�g�a�g�e�d� �i�n� �a�n�y� �t�y�p�e� 

�o�f� �a�c�t�i�v�i�t�y�)� �s�l�i�g�h�t�l�y� �d�e�c�r�e�a�s�e�d�.� �C�o�n�t�r�o�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s�,� �o�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �t�e�n�d�e�d� �t�o� 

�c�o�n�t�i�n�u�e� �t�h�e�i�r� �m�o�d�e�r�a�t�e� �i�n�c�r�e�a�s�e�s� �i�n� �e�x�e�r�c�i�s�e�,� �n�e�a�r�i�n�g� �o�r� �r�e�a�c�h�i�n�g� �t�h�e� �l�e�v�e�l� �o�f� �e�x�e�r�c�i�s�e� 

�e�n�g�a�g�e�d� �i�n� �b�y� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s�.� �T�h�u�s�,� �a�l�l� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� �t�h�i�s� �s�t�u�d�y� �e�x�e�r�c�i�s�e�d� 

�m�o�r�e�,� �s�u�g�g�e�s�t�i�n�g� �t�h�a�t� �t�h�e� �c�o�n�t�r�o�l� �g�r�o�u�p� �a�l�s�o� �r�e�c�e�i�v�e�d� �a�n� �i�n�t�e�r�v�e�n�t�i�o�n� �m�o�t�i�v�a�t�i�n�g� �t�h�e�m� �t�o� 

�i�n�c�r�e�a�s�e� �t�h�e�i�r� �e�x�e�r�c�i�s�e� �l�e�v�e�l�s�.� �S�e�v�e�r�a�l� �f�a�c�t�o�r�s� �m�a�y� �a�c�c�o�u�n�t� �f�o�r� �t�h�e� �i�n�c�r�e�a�s�e� �i�n� �e�x�e�r�c�i�s�e� 

�f�o�u�n�d� �a�m�o�n�g� �c�o�n�t�r�o�l� �g�r�o�u�p� �p�a�r�t�i�c�i�p�a�n�t�s�.� �F�i�r�s�t�,� �c�o�n�t�r�o�l� �g�r�o�u�p� �p�a�r�t�i�c�i�p�a�n�t�s� �p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �a� 

�g�r�o�u�p� �m�e�e�t�i�n�g� �i�n� �o�r�d�e�r� �t�o� �c�o�n�t�r�o�l� �f�o�r� �s�o�c�i�a�l� �a�n�d� �e�x�p�e�r�i�m�e�n�t�e�r� �c�o�n�t�a�c�t� �e�f�f�e�c�t�s�.� �T�h�i�s� �c�o�n�t�a�c�t� 

�(�a�s� �w�e�l�l� �a�s� �p�a�r�t�i�c�i�p�a�n�t�s �� �b�r�i�e�f� �r�e�t�u�r�n� �t�o� �t�h�e� �C�e�n�t�e�r� �f�o�r� �R�e�s�e�a�r�c�h� �i�n� �H�e�a�l�t�h� �B�e�h�a�v�i�o�r� �t�o� �d�r�o�p� 

�o�f�f� �a�n�d� �r�e�c�i�e�v�e� �a�c�t�i�v�i�t�y� �l�o�g�s�)� �m�a�y� �h�a�v�e� �b�e�e�n� �a� �m�o�r�e� �p�o�w�e�r�f�u�l� �i�n�t�e�r�v�e�n�t�i�o�n� �e�l�e�m�e�n�t� �t�h�a�n� 

�o�r�i�g�i�n�a�l�l�y� �a�n�t�i�c�i�p�a�t�e�d�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� �p�a�c�k�e�t� �g�i�v�e�n� �t�o� �a�n�d� �d�i�s�c�u�s�s�e�d� �w�i�t�h� 

�c�o�n�t�r�o�l� �g�r�o�u�p� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n�c�o�r�p�o�r�a�t�e�d� �m�o�r�e� �t�h�a�n� �b�a�s�i�c� �i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �t�h�e� �b�e�n�e�f�i�t�s� 

�o�f� �e�x�e�r�c�i�s�e�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �s�t�r�a�t�e�g�i�e�s� �t�o� �b�e�g�i�n� �e�x�e�r�c�i�s�e�,� �o�v�e�r�c�o�m�e� �b�a�r�r�i�e�r�s�,� 
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�r�e�w�a�r�d� �o�n�e�s�e�l�f�,� �a�n�d� �v�a�r�i�o�u�s� �o�t�h�e�r� �c�o�g�n�i�t�i�v�e� �a�n�d� �b�e�h�a�v�i�o�r�a�l� �t�e�c�h�n�i�q�u�e�s� �w�e�r�e� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� 

�p�a�c�k�e�t�.� �A�s� �s�u�c�h�,� �o�n�e� �m�i�g�h�t� �c�o�n�s�i�d�e�r� �t�h�e� �p�a�c�k�e�t� �t�o� �e�n�t�a�i�l� �m�u�c�h� �m�o�r�e� �t�h�a�n� �"�i�n�f�o�r�m�a�t�i�o�n�"� 

�b�e�c�a�u�s�e� �i�t� �p�r�o�v�i�d�e�d� �c�o�n�t�r�o�l� �p�a�r�t�i�c�i�p�a�n�t�s� �w�i�t�h� �t�h�e� �s�a�m�e� �s�t�r�a�t�e�g�i�e�s� �u�s�e�d� �t�o� �e�n�c�o�u�r�a�g�e� 

�e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �s�u�b�j�e�c�t�s� �t�o� �e�x�e�r�c�i�s�e� �m�o�r�e�,� �w�i�t�h�o�u�t� �t�h�e� �p�e�r�s�o�n�a�l�i�z�e�d� �c�o�m�p�o�n�e�n�t�.� �T�h�e� 

�p�o�s�s�i�b�l�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �m�a�y� �h�a�v�e� �b�e�e�n� �r�e�v�e�a�l�e�d� �i�f� �a� �g�r�e�a�t�e�r� �d�i�s�c�r�e�p�a�n�c�y� 

�b�e�t�w�e�e�n� �e�x�p�e�r�i�m�e�n�t�a�l� �a�n�d� �c�o�n�t�r�o�l� �g�r�o�u�p� �p�r�o�c�e�d�u�r�e�s� �h�a�d� �b�e�e�n� �u�s�e�d�.� �I�n�c�r�e�a�s�e�d� �e�x�e�r�c�i�s�e� 

�f�o�u�n�d� �a�m�o�n�g� �b�o�t�h� �g�r�o�u�p�s� �m�a�y� �h�a�v�e� �r�e�s�u�l�t�e�d� �i�n� �a�n� �i�n�a�d�e�q�u�a�t�e� �e�f�f�e�c�t� �s�i�z�e� �f�o�r� �s�t�a�t�i�s�t�i�c�a�l� 

�s�i�g�n�i�f�i�c�a�n�c�e� �t�o� �b�e� �f�o�u�n�d�.� �F�i�n�a�l�l�y�,� �s�e�l�f�-�m�o�n�i�t�o�r�i�n�g� �m�a�y� �h�a�v�e� �b�e�e�n� �a�n� �i�m�p�o�r�t�a�n�t� �i�n�t�e�r�v�e�n�t�i�o�n� 

�e�l�e�m�e�n�t�.� �S�e�l�f�-�m�o�n�i�t�o�r�i�n�g� �h�a�s� �b�e�e�n� �k�n�o�w�n� �t�o� �r�e�s�u�l�t� �i�n� �t�e�m�p�o�r�a�r�y� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e� �i�n� �a�n�d� �o�f� 

�i�t�s�e�l�f� �(�K�a�z�d�i�n�,� �1�9�9�4�)�.� �T�h�u�s�,� �s�o�m�e� �o�f� �t�h�e� �i�n�c�r�e�a�s�e�d� �e�x�e�r�c�i�s�e� �f�o�u�n�d� �a�m�o�n�g� �b�o�t�h� �g�r�o�u�p�s� 

�m�a�y�,� �i�n� �f�a�c�t�,� �r�e�f�l�e�c�t� �t�h�e� �e�f�f�e�c�t�s� �o�f� �t�r�a�c�k�i�n�g� �a�n�d� �r�e�p�o�r�t�i�n�g� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r�.� 

�S�t�u�d�y� �L�i�m�i�t�a�t�i�o�n�s� 

�S�t�a�t�i�s�t�i�c�a�l� �P�o�w�e�r�/�S�a�m�p�l�e� �S�i�z�e�.� �A�g�g�r�e�s�s�i�v�e� �r�e�c�r�u�i�t�m�e�n�t� �o�v�e�r� �a� �t�h�r�e�e� �m�o�n�t�h� �t�i�m�e� 

�p�e�r�i�o�d� �r�e�s�u�l�t�e�d� �i�n� �o�n�l�y� �8�0� �p�a�r�t�i�c�i�p�a�n�t�s�.� �F�e�w�e�r� �t�h�a�n� �h�a�l�f� �o�f� �t�h�e� �i�n�i�t�i�a�l� �8�0� �r�e�c�r�u�i�t�e�d� �s�u�b�j�e�c�t�s� 

�p�a�r�t�i�c�i�p�a�t�e�d� �i�n� �t�h�e� �s�t�u�d�y�,� �r�e�s�u�l�t�i�n�g� �i�n� �a� �s�m�a�l�l� �s�a�m�p�l�e� �s�i�z�e� �a�n�d� �a� �p�a�r�t�i�c�u�l�a�r�l�y� �s�m�a�l�l� �c�o�n�t�r�o�l� 

�g�r�o�u�p� �(�r�e�c�r�u�i�t�m�e�n�t� �i�s�s�u�e�s� �a�r�e� �d�i�s�c�u�s�s�e�d� �i�n� �g�r�e�a�t�e�r� �d�e�t�a�i�l� �b�e�l�o�w�)�.� �T�h�i�s� �d�e�c�r�e�a�s�e�d� �t�h�e� 

�S�t�a�t�i�s�t�i�c�a�l� �p�o�w�e�r� �o�f� �t�h�e� �s�t�u�d�y�.� �F�u�r�t�h�e�r�m�o�r�e�,� �a� �g�r�e�a�t�e�r� �d�i�s�c�r�e�p�a�n�c�y� �b�e�t�w�e�e�n� �t�h�e� �e�x�p�e�r�i�m�e�n�t�a�l� 

�a�n�d� �c�o�n�t�r�o�l� �g�r�o�u�p� �i�n�t�e�r�v�e�n�t�i�o�n�s� �m�a�y� �h�a�v�e� �r�e�s�u�l�t�e�d� �i�n� �a� �l�a�r�g�e�r� �e�f�f�e�c�t� �s�i�z�e�,� �t�h�u�s� �i�n�c�r�e�a�s�i�n�g� �t�h�e� 

�l�i�k�e�l�i�h�o�o�d� �o�f� �s�i�g�n�i�f�i�c�a�n�t� �f�i�n�d�i�n�g�s�.� 

�S�e�l�f�-�M�o�n�i�t�o�r�i�n�g�.� �A�s� �n�o�t�e�d� �a�b�o�v�e�,� �s�e�l�f�-�m�o�n�i�t�o�r�i�n�g� �m�a�y� �h�a�v�e� �b�e�e�n� �a� �b�e�h�a�v�i�o�r�-� 

�c�h�a�n�g�e� �s�t�r�a�t�e�g�y� �i�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �u�s�e� �o�f� �s�e�l�f�-�m�o�n�i�t�o�r�i�n�g� �i�s� �a�l�w�a�y�s� 

�s�u�b�j�e�c�t� �t�o� �r�e�l�i�a�b�i�l�i�t�y� �p�r�o�b�l�e�m�s�.� �I�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y�,� �v�e�r�i�f�i�c�a�t�i�o�n� �o�f� �s�u�b�j�e�c�t� �a�c�t�i�v�i�t�y� �w�a�s� 

�u�s�e�d� �t�o� �i�n�c�r�e�a�s�e� �r�e�l�i�a�b�i�l�i�t�y�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� �m�a�n�y� �s�u�b�j�e�c�t�s� �w�e�r�e� �u�n�a�b�l�e� �t�o� �h�a�v�e� �a�n�o�t�h�e�r� 

�i�n�d�i�v�i�d�u�a�l� �v�e�r�i�f�y� �t�h�e�i�r� �e�x�e�r�c�i�s�e� �s�e�s�s�i�o�n�s� �s�o�m�e� �o�r� �a�l�l� �o�f� �t�h�e� �t�i�m�e�.� �F�u�r�t�h�e�r�m�o�r�e�,� �v�e�r�i�f�i�c�a�t�i�o�n� 
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�s�i�g�n�a�t�u�r�e�s� �a�r�e� �s�u�b�j�e�c�t� �t�o� �t�h�e� �s�a�m�e� �r�e�l�i�a�b�i�l�i�t�y� �p�r�o�b�l�e�m�s� �f�o�u�n�d� �w�i�t�h� �p�a�r�t�i�c�i�p�a�n�t� �s�e�l�f�-�r�e�p�o�r�t�.� 

�O�v�e�r�-�r�e�p�o�r�t�i�n�g� �e�x�e�r�c�i�s�e� �s�e�s�s�i�o�n�s� �a�n�d�/�o�r� �m�i�n�u�t�e�s� �m�a�y� �a�c�c�o�u�n�t� �f�o�r� �s�o�m�e� �o�f� �t�h�e� �i�n�c�r�e�a�s�e�d� 

�a�c�t�i�v�i�t�y� �f�o�u�n�d� �a�m�o�n�g� �o�n�e� �o�r� �b�o�t�h� �o�f� �t�h�e� �s�t�u�d�y� �g�r�o�u�p�s�.� 

�E�x�e�r�c�i�s�e� �O�p�t�i�o�n�s�.� �A�s� �p�r�e�v�i�o�u�s�l�y� �n�o�t�e�d�,� �h�o�u�s�e�h�o�l�d� �a�c�t�i�v�i�t�i�e�s�,� �g�a�r�d�e�n�i�n�g�,� �a�n�d� 

�y�a�r�d�w�o�r�k� �i�n�v�o�l�v�e� �m�o�v�e�m�e�n�t� �a�n�d� �c�a�n� �o�f�t�e�n� �b�e� �m�o�r�e� �s�t�r�e�n�u�o�u�s� �t�h�a�n� �o�t�h�e�r� �m�o�r�e� �f�o�r�m�a�l� 

�e�x�e�r�c�i�s�e�.� �I�n� �f�a�c�t�,� �t�h�e�r�e� �h�a�s� �b�e�e�n� �a� �r�e�c�e�n�t� �e�m�p�h�a�s�i�s� �o�n� �i�n�c�r�e�a�s�i�n�g� �g�e�n�e�r�a�l� �m�o�v�e�m�e�n�t�,� �l�i�g�h�t� 

�e�x�e�r�c�i�s�e�,� �a�n�d� �"�l�i�f�e�s�t�y�l�e� �a�c�t�i�v�i�t�y�"� �a�s� �a� �w�a�y� �o�f� �e�n�h�a�n�c�i�n�g� �h�e�a�l�t�h� �(�e�.�g�.�,� �U�S�D�H�H�S�,� �1�9�9�3�;� 

�D�u�n�c�a�n�,� �G�o�r�d�o�n�,� �&� �S�c�o�t�t�,� �1�9�9�1�)�.� �C�l�e�a�r�l�y�,� �a�n� �i�d�e�a�l� �s�t�u�d�y� �o�f� �e�x�e�r�c�i�s�e� �a�n�d� �o�l�d�e�r� �a�d�u�l�t�s� 

�w�o�u�l�d� �b�e� �m�o�r�e� �i�n�c�l�u�s�i�v�e� �t�h�a�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y�.� �H�o�w�e�v�e�r�,� �t�h�e� �a�f�o�r�e�m�e�n�t�i�o�n�e�d� �a�c�t�i�v�i�t�i�e�s� 

�w�e�r�e� �n�o�t� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� �f�o�r� �s�e�v�e�r�a�l� �r�e�a�s�o�n�s�.� �F�i�r�s�t�,� �i�t� �i�s� �d�i�f�f�i�c�u�l�t� �t�o� �a�c�c�o�u�n�t� 

�f�o�r� �t�h�e� �v�a�r�i�a�b�i�l�i�t�y� �b�e�t�w�e�e�n� �s�u�b�j�e�c�t�s� �w�h�o� �r�e�p�o�r�t� �t�i�m�e� �s�p�e�n�t� �e�n�g�a�g�e�d� �i�n� �t�h�e�s�e� �a�c�t�i�v�i�t�i�e�s� �(�f�o�r� 

�e�x�a�m�p�l�e�,� �t�w�o� �h�o�u�r�s� �o�f� �y�a�r�d�w�o�r�k� �m�i�g�h�t� �b�e� �t�w�o� �h�o�u�r�s� �s�p�e�n�t� �o�u�t�s�i�d�e� �w�i�t�h� �v�e�r�y� �l�i�t�t�l�e� 

�m�o�v�e�m�e�n�t� �f�o�r� �o�n�e� �p�e�r�s�o�n�,� �w�h�i�l�e� �i�t� �m�a�y� �i�n�v�o�l�v�e� �c�o�n�t�i�n�u�o�u�s�l�y� �r�a�k�i�n�g� �a�n�d� �c�a�r�r�y�i�n�g� �b�a�g�s� �o�f� 

�l�e�a�v�e�s� �f�o�r� �a�n�o�t�h�e�r�)�.� �A�l�t�h�o�u�g�h� �t�h�e� �e�x�e�r�c�i�s�e�s� �i�n�c�l�u�d�e�d� �i�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� �c�a�n� �a�l�s�o� �b�e� 

�p�e�r�f�o�r�m�e�d� �a�t� �v�a�r�i�o�u�s� �i�n�t�e�n�s�i�t�y� �l�e�v�e�l�s�,� �t�h�e�y� �a�r�e� �a�c�t�i�v�i�t�i�e�s� �t�h�a�t� �a�r�e� �l�i�k�e�l�y� �t�o� �b�e� �e�n�g�a�g�e�d� �i�n� 

�c�o�n�t�i�n�u�o�u�s�l�y� �a�n�d� �i�n� �a� �h�e�a�l�t�h�-�e�n�h�a�n�c�i�n�g� �m�a�n�n�e�r�.� �S�e�c�o�n�d�,� �m�a�n�y� �o�f� �t�h�e�s�e� �a�c�t�i�v�i�t�i�e�s� �a�r�e� �d�o�n�e� 

�s�e�a�s�o�n�a�l�l�y� �a�n�d�,� �w�h�i�l�e� �a�n�y� �a�m�o�u�n�t� �o�f� �e�x�e�r�c�i�s�e� �i�s� �b�e�t�t�e�r� �t�h�a�n� �n�o�n�e�,� �t�h�e� �p�u�r�p�o�s�e� �o�f� �t�h�e� �p�r�e�s�e�n�t� 

�s�t�u�d�y� �w�a�s� �t�o� �e�n�c�o�u�r�a�g�e� �c�o�n�s�i�s�t�e�n�t�,� �y�e�a�r�-�r�o�u�n�d�,� �h�e�a�l�t�h�/�f�u�n�c�t�i�o�n�a�l� �c�a�p�a�c�i�t�y� �p�r�o�m�o�t�i�n�g� 

�e�x�e�r�c�i�s�e�.� �F�i�n�a�l�l�y�,� �s�i�n�c�e� �o�l�d�e�r� �a�d�u�l�t�s� �t�y�p�i�c�a�l�l�y� �o�v�e�r�e�s�t�i�m�a�t�e� �t�h�e�i�r� �a�c�t�i�v�i�t�y� �l�e�v�e�l�s� �(�e�.�g�.�,� 

�B�u�s�k�i�r�k�,� �1�9�9�0�)�,� �i�t� �w�a�s� �c�o�n�s�i�d�e�r�e�d� �t�o� �b�e� �l�i�k�e�l�y� �t�h�a�t� �t�h�e�i�r� �e�s�t�i�m�a�t�e�s� �o�f� �g�a�r�d�e�n�i�n�g�,� 

�h�o�u�s�e�w�o�r�k�,� �e�t�c�.� �w�o�u�l�d� �b�e� �e�x�a�g�g�e�r�a�t�e�d�.� �S�e�v�e�r�a�l� �s�u�b�j�e�c�t�s� �e�x�p�r�e�s�s�e�d� �d�i�s�p�l�e�a�s�u�r�e� �w�i�t�h� �t�h�e� 

�l�i�m�i�t�a�t�i�o�n�s� �p�l�a�c�e�d� �o�n� �l�o�g� �e�n�t�r�i�e�s�,� �r�e�p�e�a�t�e�d�l�y� �u�s�i�n�g� �t�h�e� �p�h�r�a�s�e�  ��g�e�t�t�i�n�g� �c�r�e�d�i�t�"� �f�o�r� �t�h�e� 

�a�c�t�i�v�i�t�i�e�s� �t�h�e�y� �p�e�r�f�o�r�m� �(�e�.�g�.�,� �a�s�k�i�n�g� �w�h�y� �t�h�e�y� �c�o�u�l�d� �n�o�t� �"�g�e�t� �c�r�e�d�i�t�"� �o�r� �w�r�i�t�e� �d�o�w�n� �o�n� �t�h�e�i�r� 

�a�c�t�i�v�i�t�y� �l�o�g�s� �w�h�e�n� �t�h�e�y� �d�o� �h�o�u�s�e�w�o�r�k�)�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� �f�o�r� �o�l�d�e�r� �p�e�o�p�l�e� �w�h�o� �t�y�p�i�c�a�l�l�y� 
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�o�v�e�r�e�s�t�i�m�a�t�e� �t�h�e�i�r� �a�c�t�i�v�i�t�y� �l�e�v�e�l�s�,� �s�e�l�f�-�r�e�p�o�r�t�s� �o�f� �t�h�i�s� �t�y�p�e� �o�f� �a�c�t�i�v�i�t�y� �m�a�y� �b�e� �m�i�s�l�e�a�d�i�n�g�.� 

�U�n�l�e�s�s� �c�e�r�t�a�i�n� �t�h�e�y� �a�r�e� �e�n�g�a�g�i�n�g� �i�n� �t�h�e�s�e� �a�c�t�i�v�i�t�i�e�s� �i�n� �a� �h�e�a�l�t�h�-�e�n�h�a�n�c�i�n�g� �m�a�n�n�e�r� �(�v�i�r�t�u�a�l�l�y� 

�i�m�p�o�s�s�i�b�l�e� �f�o�r� �t�h�e� �r�e�s�e�a�r�c�h�e�r�s� �t�o� �a�s�c�e�r�t�a�i�n�)�,� �p�u�r�s�u�i�n�g� �h�o�u�s�e�h�o�l�d� �a�c�t�i�v�i�t�i�e�s� �w�o�u�l�d� �n�o�t� �b�e� �a� 

�f�e�a�s�i�b�l�e� �g�o�a�l� �i�n� �a� �s�t�u�d�y� �s�u�c�h� �a�s� �t�h�i�s� �o�n�e�.� �A�n� �e�x�a�m�p�l�e� �i�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� �o�f� �a�n� �e�r�r�o�n�e�o�u�s� 

�b�e�l�i�e�f� �a�b�o�u�t� �t�h�e� �e�x�t�e�n�t� �t�o� �w�h�i�c�h� �a� �c�h�o�r�e� �c�o�n�s�t�i�t�u�t�e�d� �"�e�x�e�r�c�i�s�e�"� �o�c�c�u�r�r�e�d� �f�o�r� �a� �s�u�b�j�e�c�t� �w�h�o� 

�w�a�s� �r�e�p�o�r�t�e�d�l�y� �e�x�h�a�u�s�t�e�d� �f�o�l�l�o�w�i�n�g� �m�o�w�i�n�g� �h�i�s� �l�a�w�n� �o�u�t�d�o�o�r�s� �i�n� �t�h�e� �h�o�t� �s�u�n�.� �W�h�e�n� 

�p�r�o�b�e�d� �f�u�r�t�h�e�r�,� �t�h�i�s� �m�a�n� �h�a�d� �b�e�e�n� �s�i�f�t�i�n�g� �o�n� �a� �m�o�t�o�r�i�z�e�d� �l�a�w�n� �m�o�w�e�r�.� �H�e� �h�a�d� 

�u�n�d�o�u�b�t�e�d�l�y� �p�e�r�f�o�r�m�e�d� �n�o� �o�r� �l�i�t�t�l�e� �e�x�e�r�c�i�s�e�,� �b�u�t� �h�a�d� �f�e�l�t� �e�x�h�a�u�s�t�e�d� �a�n�d� �i�n�t�e�r�p�r�e�t�e�d� �h�i�s� 

�e�x�h�a�u�s�t�i�o�n� �a�s� �a�n� �i�n�d�i�c�a�t�i�o�n� �o�f� �p�h�y�s�i�c�a�l� �e�f�f�o�r�t�.� �A�l�t�h�o�u�g�h� �a�n� �e�x�t�r�e�m�e� �e�x�a�m�p�l�e�,� �o�t�h�e�r� 

�i�n�d�i�v�i�d�u�a�l�s�,� �w�h�e�n� �p�r�o�b�e�d� �a�b�o�u�t� �t�h�e�i�r� �h�o�u�s�e�h�o�l�d� �a�c�t�i�v�i�t�i�e�s�,� �c�l�e�a�r�l�y� �o�v�e�r�e�s�t�i�m�a�t�e�d� �t�h�e�i�r� 

�a�c�t�i�v�i�t�y� �l�e�v�e�l�s� �a�s� �w�e�l�l�,� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �o�n� �e�l�d�e�r�l�y� �s�e�l�f�-�e�v�a�l�u�a�t�i�o�n� �o�f� �a�c�t�i�v�i�t�y� �a�n�d� 

�f�i�t�n�e�s�s� �l�e�v�e�l�s�.� 

�S�t�u�d�y� �D�u�r�a�t�i�o�n�.� �A� �n�i�n�e� �w�e�e�k� �s�t�u�d�y� �(�i�n�c�l�u�d�i�n�g� �b�a�s�e�l�i�n�e�)� �w�a�s� �c�o�n�d�u�c�t�e�d� �d�u�e� �t�o� �t�i�m�e� 

�c�o�n�s�t�r�a�i�n�t�s� �a�s� �w�e�l�l� �a�s� �t�o� �d�e�c�r�e�a�s�e� �t�h�e� �l�i�k�e�l�i�h�o�o�d� �o�f� �s�u�b�j�e�c�t� �d�r�o�p�-�o�u�t� �b�e�c�a�u�s�e� �o�f� �d�i�f�f�i�c�u�l�t�y� 

�w�i�t�h� �o�r� �d�i�s�l�i�k�e� �o�f� �s�e�l�f�-�m�o�n�i�t�o�r�i�n�g�.� �I�n� �a�d�d�i�t�i�o�n�,� �a� �s�i�x� �w�e�e�k� �f�o�l�l�o�w�-�u�p� �p�e�r�i�o�d� �w�a�s� �d�e�e�m�e�d� 

�a�d�e�q�u�a�t�e� �t�o� �d�e�t�e�r�m�i�n�e� �e�x�e�r�c�i�s�e� �a�d�o�p�t�i�o�n� �a�n�d� �s�i�g�n�i�f�i�c�a�n�t� �c�h�a�n�g�e� �i�n� �e�x�e�r�c�i�s�e� �f�r�e�q�u�e�n�c�y� �a�n�d� 

�d�u�r�a�t�i�o�n�.� �H�o�w�e�v�e�r�,� �l�o�n�g�e�r� �f�o�l�l�o�w�-�u�p� �i�n�t�e�r�v�a�l�s�,� �a�s� �w�e�l�l� �a�s� �a� �l�o�n�g�-�t�e�r�m� �f�o�l�l�o�w�-�u�p� �t�o� 

�d�e�t�e�r�m�i�n�e� �m�a�i�n�t�e�n�a�n�c�e� �e�f�f�e�c�t�s�,� �w�o�u�l�d� �h�a�v�e� �p�r�o�v�i�d�e�d� �u�s�e�f�u�l� �i�n�f�o�r�m�a�t�i�o�n�.� �E�x�e�r�c�i�s�e� 

�m�a�i�n�t�e�n�a�n�c�e� �i�s� �d�i�f�f�i�c�u�l�t� �t�o� �a�c�h�i�e�v�e� �a�n�d� �w�h�e�t�h�e�r� �s�u�b�j�e�c�t�s� �w�h�o� �i�n�c�r�e�a�s�e�d� �t�h�e�i�r� �e�x�e�r�c�i�s�e� 

�f�r�e�q�u�e�n�c�y� �a�n�d�/�o�r� �d�u�r�a�t�i�o�n� �m�a�i�n�t�a�i�n�e�d� �t�h�e�s�e� �i�n�c�r�e�a�s�e�s� �i�s� �u�n�k�n�o�w�n�.� �A� �l�o�n�g�e�r� �s�t�u�d�y� �d�u�r�a�t�i�o�n� 

�w�o�u�l�d� �h�a�v�e� �a�l�s�o� �d�e�c�r�e�a�s�e�d� �t�h�e� �l�i�k�e�l�i�h�o�o�d� �t�h�a�t� �i�n�c�r�e�a�s�e�d� �e�x�e�r�c�i�s�e� �f�o�u�n�d� �i�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� 

�w�a�s� �d�u�e� �t�o� �s�e�a�s�o�n�a�l� �e�f�f�e�c�t�s�.� �T�h�e� �s�t�u�d�y� �w�a�s� �c�o�n�d�u�c�t�e�d� �d�u�r�i�n�g� �s�p�r�i�n�g� �m�o�n�t�h�s�,� �a� �t�i�m�e� �w�h�e�n� 

�m�a�n�y� �i�n�d�i�v�i�d�u�a�l�s� �w�h�o� �h�a�v�e� �b�e�e�n� �s�e�d�e�n�t�a�r�y� �e�m�b�a�r�k� �o�n� �e�x�e�r�c�i�s�e� �p�r�o�g�r�a�m�s�.� �I�n�d�i�v�i�d�u�a�l�s� �w�h�o� 

�w�e�r�e� �l�i�k�e�l�y� �t�o� �b�e�g�i�n� �e�x�e�r�c�i�s�i�n�g� �o�r� �e�x�e�r�c�i�s�i�n�g� �m�o�r�e� �d�u�r�i�n�g� �t�h�e� �s�p�r�i�n�g� �m�o�n�t�h�s� �r�e�g�a�r�d�l�e�s�s� �o�f� 
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�s�t�u�d�y� �p�a�r�t�i�c�i�p�a�t�i�o�n� �m�a�y� �h�a�v�e� �a�g�r�e�e�d� �t�o� �p�a�r�t�i�c�i�p�a�t�e�,� �t�h�e�r�e�b�y� �i�n�c�r�e�a�s�i�n�g� �t�h�e� �l�i�k�e�l�i�h�o�o�d� �o�f� �a� 

�s�e�l�f�-�s�e�l�e�c�t�i�o�n� �f�a�c�t�o�r�.� 

�A�n� �a�t�t�e�m�p�t� �w�a�s� �m�a�d�e� �t�o� �a�s�c�e�r�t�a�i�n� �m�a�i�n�t�e�n�a�n�c�e� �e�f�f�e�c�t�s� �v�i�a� �t�e�l�e�p�h�o�n�e� �a�p�p�r�o�x�i�m�a�t�e�l�y� 

�f�o�u�r� �m�o�n�t�h�s� �f�o�l�l�o�w�i�n�g� �s�t�u�d�y� �c�o�m�p�l�e�t�i�o�n�.� �H�o�w�e�v�e�r�,� �m�a�n�y� �o�f� �t�h�e� �s�u�b�j�e�c�t�s� �w�e�r�e� �u�n�a�b�l�e� �t�o� 

�a�d�e�q�u�a�t�e�l�y� �r�e�c�a�l�l� �s�p�e�c�i�f�i�c� �e�x�e�r�c�i�s�e� �h�a�b�i�t�s� �d�u�r�i�n�g� �t�h�e� �p�r�e�v�i�o�u�s� �s�e�v�e�n� �d�a�y�s�.� �T�h�e�r�e�f�o�r�e�,� 

�i�n�f�o�r�m�a�t�i�o�n� �r�e�g�a�r�d�i�n�g� �m�a�i�n�t�e�n�a�n�c�e� �e�f�f�e�c�t�s� �w�a�s� �n�o�t� �o�b�t�a�i�n�e�d�.� �A�l�t�h�o�u�g�h� �t�h�i�s� �w�a�s� 

�d�i�s�a�p�p�o�i�n�t�i�n�g�,� �e�x�e�r�c�i�s�e� �a�d�o�p�t�i�o�n� �a�m�o�n�g� �t�h�e� �e�l�d�e�r�l�y� �s�h�o�u�l�d� �n�o�t� �b�e� �u�n�d�e�r�v�a�l�u�e�d�.� �C�l�e�a�r�l�y�,� 

�t�h�i�s� �i�s� �a� �f�i�r�s�t� �s�t�e�p� �f�o�r� �t�h�e� �m�a�n�y� �o�l�d�e�r� �a�d�u�l�t�s� �w�h�o� �h�a�v�e� �t�h�o�u�g�h�t� �a�b�o�u�t� �e�x�e�r�c�i�s�i�n�g� �b�u�t� �r�e�q�u�i�r�e� 

�a�n� �i�m�p�e�t�u�s� �t�o� �b�e�g�i�n�.� �I�n�c�l�u�d�i�n�g� �r�e�l�a�p�s�e� �p�r�e�v�e�n�t�i�o�n� �s�t�r�a�t�e�g�i�e�s� �s�u�c�h� �a�s� �t�h�e� �b�e�h�a�v�i�o�r�a�l� �o�n�e�s� 

�u�t�i�l�i�z�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �m�a�y� �e�n�c�o�u�r�a�g�e� �t�h�e�m� �t�o� �c�o�n�t�i�n�u�e�.� �H�o�w�e�v�e�r�,� �s�u�c�h� �e�f�f�e�c�t�s� �w�e�r�e� �u�n�a�b�l�e� 

�t�o� �b�e� �d�e�t�e�r�m�i�n�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�.� 

�A�d�d�i�t�i�o�n�a�l� �S�t�u�d�y� �I�s�s�u�e�s� 

�R�e�c�r�u�i�t�m�e�n�t�.� �R�e�c�r�u�i�t�m�e�n�t� �d�i�f�f�i�c�u�l�t�i�e�s� �e�n�c�o�u�n�t�e�r�e�d� �i�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� �w�a�r�r�a�n�t� 

�f�u�r�t�h�e�r� �d�i�s�c�u�s�s�i�o�n� �a�n�d� �h�a�v�e� �i�m�p�o�r�t�a�n�t� �i�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �e�x�e�r�c�i�s�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �w�i�t�h� �o�l�d�e�r� 

�a�d�u�l�t�s�.� �C�l�e�a�r�l�y�,� �a� �v�e�r�y� �i�m�p�o�r�t�a�n�t� �s�u�b�g�r�o�u�p� �t�o� �t�a�r�g�e�t� �f�o�r� �e�x�e�r�c�i�s�e� �p�r�o�m�o�t�i�o�n� �a�r�e� �t�h�o�s�e� �o�l�d�e�r� 

�a�d�u�l�t�s� �w�h�o� �a�r�e� �s�e�d�e�n�t�a�r�y� �a�n�d� �r�e�m�a�i�n� �p�r�i�m�a�r�i�l�y� �i�n� �t�h�e�i�r� �h�o�m�e�s�;� �s�e�n�i�o�r�s� �w�h�o� �d�o� �n�o�t� �d�r�i�v�e�,� 

�f�e�e�l� �u�n�a�b�l�e� �t�o� �"�g�e�t� �a�r�o�u�n�d�, �� �o�r� �s�i�m�p�l�y� �f�e�e�l� �m�o�s�t� �c�o�m�f�o�r�t�a�b�l�e� �r�e�m�a�i�n�i�n�g� �i�n� �o�n�e� �e�n�v�i�r�o�n�m�e�n�t�.� 

�I�n� �f�a�c�t�,� �i�t� �i�s� �i�n� �p�a�r�t� �b�e�c�a�u�s�e� �o�f� �t�h�e�s�e� �i�n�d�i�v�i�d�u�a�l�s� �t�h�a�t� �e�x�e�r�c�i�s�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �o�t�h�e�r� �t�h�a�n� �t�y�p�i�c�a�l� 

�s�t�r�u�c�t�u�r�e�d� �p�r�o�g�r�a�m�s� �m�o�s�t� �p�r�e�v�a�l�e�n�t� �i�n� �t�h�e� �l�i�t�e�r�a�t�u�r�e� �a�r�e� �n�e�e�d�e�d�.� �U�n�f�o�r�t�u�n�a�t�e�l�y�,� �t�h�i�s� 

�s�u�b�g�r�o�u�p� �i�s� �a�l�s�o� �p�a�r�t�i�c�u�l�a�r�l�y� �d�i�f�f�i�c�u�l�t� �t�o� �r�e�c�r�u�i�t�.� �T�h�e� �m�a�j�o�r�i�t�y� �o�f� �i�n�i�t�i�a�l�l�y� �r�e�c�r�u�i�t�e�d� 

�p�a�r�t�i�c�i�p�a�n�t�s� �w�e�r�e� �c�o�n�t�a�c�t�e�d� �t�h�r�o�u�g�h� �t�h�e�i�r� �p�h�y�s�i�c�i�a�n�.� �T�h�e�s�e� �s�e�n�i�o�r�s� �w�e�r�e� �i�n�t�e�r�e�s�t�e�d� �i�n� 

�e�x�e�r�c�i�s�i�n�g� �m�o�r�e� �a�n�d� �e�x�p�r�e�s�s�e�d� �a� �d�e�s�i�r�e� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �r�e�s�e�a�r�c�h� �e�n�d�o�r�s�e�d� �b�y� �t�h�e�i�r� 

�p�h�y�s�i�c�i�a�n�.� �H�o�w�e�v�e�r�,� �o�n�c�e� �t�o�l�d� �o�f� �t�h�e� �m�e�e�t�i�n�g� �a�n�d� �f�o�l�l�o�w�-�u�p� �m�e�e�t�i�n�g�s� �t�h�e�y� �w�o�u�l�d� �b�e� 

�r�e�q�u�i�r�e�d� �t�o� �a�t�t�e�n�d�,� �m�a�n�y� �o�f� �t�h�e� �p�o�t�e�n�t�i�a�l� �s�u�b�j�e�c�t�s� �r�e�n�e�g�e�d� �o�n� �t�h�e�i�r� �d�e�c�i�s�i�o�n� �t�o� �p�a�r�t�i�c�i�p�a�t�e�.� 
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�W�h�i�l�e� �c�o�n�j�e�c�t�u�r�e� �o�n�l�y� �(�b�a�s�e�d� �h�o�w�e�v�e�r�,� �o�n� �c�o�n�v�e�r�s�a�t�i�o�n�s� �w�i�t�h� �t�h�e�s�e� �i�n�d�i�v�i�d�u�a�l�s�)�,� �i�t� 

�a�p�p�e�a�r�e�d� �t�h�a�t� �"�g�e�t�t�i�n�g� �o�u�t�"� �t�o� �a�t�t�e�n�d� �a� �g�r�o�u�p� �m�e�e�t�i�n�g� �w�a�s� �p�e�r�c�e�i�v�e�d� �t�o� �b�e� �v�e�r�y� �d�i�f�f�i�c�u�l�t� 

�(�d�e�s�p�i�t�e� �o�f�f�e�r�s� �o�f� �r�i�d�e�s� �t�o� �a�n�d� �f�r�o�m� �t�h�e� �g�r�o�u�p� �m�e�e�t�i�n�g�s� �a�n�d� �o�f�f�e�r�s� �t�o� �p�e�r�m�i�t� �s�u�b�j�e�c�t�s� �t�o� 

�a�t�t�e�n�d� �a� �g�r�o�u�p� �o�n� �a� �d�i�f�f�e�r�e�n�t� �d�a�y� �i�f� �n�e�c�e�s�s�a�r�y�)�.� �A� �p�o�t�e�n�t�i�a�l�l�y� �u�s�e�f�u�l� �w�a�y� �t�o� �t�a�r�g�e�t� �t�h�e�s�e� 

�i�n�d�i�v�i�d�u�a�l�s� �m�i�g�h�t� �t�h�e�r�e�f�o�r�e� �b�e� �d�i�r�e�c�t�l�y� �t�h�r�o�u�g�h� �t�h�e�i�r� �p�h�y�s�i�c�i�a�n�s�.� �T�h�a�t� �i�s�,� �s�i�n�c�e� �f�o�r� �m�a�n�y� 

�o�l�d�e�r� �a�d�u�l�t�s�,� �t�h�e�i�r� �s�o�l�e� �r�e�g�u�l�a�r� �c�o�n�t�a�c�t� �p�e�r�s�o�n� �i�s� �t�h�e�i�r� �p�h�y�s�i�c�i�a�n�,� �a� �p�e�r�s�o�n� �w�h�o�m� �t�h�e�y� 

�t�y�p�i�c�a�l�l�y� �t�r�u�s�t� �a�n�d� �r�e�s�p�e�c�t�,� �u�s�i�n�g� �a�n� �a�b�b�r�e�v�i�a�t�e�d� �v�e�r�s�i�o�n� �o�f� �t�h�i�s� �i�n�t�e�r�v�e�n�t�i�o�n� �i�n� �t�h�e� �c�o�n�t�e�x�t� 

�o�f� �a�n� �o�f�f�i�c�e� �v�i�s�i�t� �m�i�g�h�t� �b�e� �a� �u�s�e�f�u�l� �w�a�y� �t�o� �e�n�h�a�n�c�e� �a�c�t�i�v�i�t�y�.� �I�n� �f�a�c�t�,� �p�h�y�s�i�c�i�a�n�s� �a�r�e� �i�n� �a� 

�b�e�t�t�e�r� �p�o�s�i�t�i�o�n� �t�o� �f�o�l�l�o�w�-�u�p� �a�n�d� �p�r�o�b�l�e�m� �s�o�l�v�e� �w�i�t�h� �t�h�e�i�r� �p�a�t�i�e�n�t�s� �r�e�g�a�r�d�i�n�g� �a�t�t�e�m�p�t�s� �t�o� 

�m�a�k�e� �l�i�f�e�s�t�y�l�e� �c�h�a�n�g�e�s� �a�n�d� �m�i�g�h�t� �t�h�e�r�e�f�o�r�e� �e�n�h�a�n�c�e� �m�a�i�n�t�e�n�a�n�c�e� �e�f�f�e�c�t�s�.� �L�o�g�i�s�t�i�c�a�l�l�y�,� 

�p�h�y�s�i�c�i�a�n�s� �c�o�u�l�d� �h�a�v�e� �t�h�e�i�r� �s�e�n�i�o�r� �p�a�t�i�e�n�t�s� �w�a�t�c�h� �v�i�d�e�o�t�a�p�e�s� �s�u�c�h� �a�s� �t�h�e� �o�n�e�s� �u�s�e�d� �i�n� �t�h�i�s� 

�s�t�u�d�y� �w�h�i�l�e� �w�a�i�t�i�n�g� �f�o�r� �t�h�e�i�r� �a�p�p�o�i�n�t�m�e�n�t�s� �(�a�n� �i�n�e�x�p�e�n�s�i�v�e� �i�n�t�e�r�v�e�n�t�i�o�n� �e�l�e�m�e�n�t� �s�i�n�c�e� �o�n�l�y� 

�a� �t�e�l�e�v�i�s�i�o�n� �a�n�d� �V�C�R� �a�r�e� �r�e�q�u�i�r�e�d�)� �a�n�d� �i�n�v�e�s�t� �(�o�r� �u�t�i�l�i�z�e� �a� �t�r�a�i�n�e�d� �a�s�s�i�s�t�a�n�t�,� �n�u�r�s�e�,� �e�t�c�.�)� �a�n� 

�i�n�i�t�i�a�l� �1�0�-�1�5� �m�i�n�u�t�e�s� �d�e�v�e�l�o�p�i�n�g� �a� �p�e�r�s�o�n�a�l�i�z�e�d� �e�x�e�r�c�i�s�e� �p�l�a�n� �w�i�t�h� �t�h�e� �p�a�t�i�e�n�t�.� �C�u�r�r�e�n�t�l�y�,� �a� 

�m�u�l�t�i�-�c�i�t�y� �p�r�o�j�e�c�t� �i�s� �u�n�d�e�r�w�a�y� �c�a�l�l�e�d� �P�r�o�j�e�c�t� �P�a�c�e� �(�P�h�y�s�i�c�i�a�n�-�b�a�s�e�d� �A�s�s�e�s�s�m�e�n�t� �a�n�d� 

�C�o�u�n�s�e�l�i�n�g� �f�o�r� �E�x�e�r�c�i�s�e�;� �P�a�t�r�i�c�k�,� �S�a�l�l�i�s�,� �L�o�n�g�,� �C�a�l�f�a�s�,� �W�o�o�t�e�n�,� �H�e�a�t�h�,� �&� �P�r�a�t�t�,� �1�9�9�4�)� 

�t�e�s�t�i�n�g� �t�h�e� �e�f�f�i�c�a�c�y� �o�f� �p�e�r�s�o�n�a�l�i�z�e�d� �p�l�a�n�n�i�n�g� �(�b�a�s�e�d� �o�n� �s�e�l�f�-�r�e�p�o�r�t�s� �o�f� �s�t�a�g�e� �o�f� �c�h�a�n�g�e�)� �i�n� 

�t�h�e� �p�h�y�s�i�c�i�a�n�'�s� �o�f�f�i�c�e� �f�o�r� �i�n�c�r�e�a�s�i�n�g� �a�c�t�i�v�i�t�y�.� �C�e�r�t�a�i�n�l�y�,� �f�o�r� �t�h�e� �s�e�g�m�e�n�t� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n� 

�m�o�s�t� �f�r�e�q�u�e�n�t�l�y� �v�i�s�i�t�i�n�g� �p�h�y�s�i�c�i�a�n�s�,� �s�u�c�h� �p�h�y�s�i�c�i�a�n�-�b�a�s�e�d� �p�l�a�n�n�i�n�g� �s�e�e�m�s� �w�a�r�r�a�n�t�e�d�.� 

�F�i�n�n�a�l�l�y�,� �a�s� �a�n� �i�n�c�r�e�a�s�i�n�g� �n�u�m�b�e�r� �o�f� �s�e�n�i�o�r�s� �a�r�e� �r�e�s�i�d�i�n�g� �i�n� �r�e�t�i�r�e�m�e�n�t� �c�o�m�m�u�n�i�t�i�e�s� �a�n�d� 

�n�u�r�s�i�n�g� �h�o�m�e�s�,� �a�g�g�r�e�s�s�i�v�e� �r�e�c�r�u�i�t�m�e�n�t� �w�i�t�h� �t�h�e� �a�i�d� �o�f� �s�t�a�f�f� �a�t� �t�h�e�s�e� �i�n�s�t�i�t�u�t�i�o�n�s� �m�a�y� �b�e� �a�n� 

�e�f�f�e�c�t�i�v�e� �r�e�c�r�u�i�t�m�e�n�t� �s�t�r�a�t�e�g�y� �i�n� �f�u�t�u�r�e� �s�t�u�d�i�e�s�.� 

�S�t�a�g�e�s� �o�f� �C�h�a�n�g�e� �S�c�a�l�e�.� �T�h�e� �s�t�a�g�e� �o�f� �c�h�a�n�g�e� �s�c�a�l�e� �w�a�s� �u�s�e�d� �f�o�r� �t�w�o� �r�e�a�s�o�n�s� �i�n� �t�h�e� 

�p�r�e�s�e�n�t� �s�t�u�d�y�.� �F�i�r�s�t�,� �i�t� �w�a�s� �u�s�e�d� �a�s� �a� �w�a�y� �t�o� �i�d�e�n�t�i�f�y� �t�h�o�s�e� �i�n� �t�h�e� �c�o�n�t�e�m�p�l�a�t�i�o�n� �a�n�d� 
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�p�r�e�p�a�r�a�t�i�o�n� �s�t�a�g�e�s� �o�f� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e� �a�n�d� �m�a�t�c�h� �t�h�e� �i�n�t�e�r�v�e�n�t�i�o�n� �a�c�c�o�r�d�i�n�g�l�y�.� 

�S�e�c�o�n�d�,� �i�t� �w�a�s� �u�s�e�d� �a�s� �a�n� �o�u�t�c�o�m�e� �m�e�a�s�u�r�e�.� �H�o�w�e�v�e�r�,� �s�e�v�e�r�a�l� �d�i�f�f�i�c�u�l�t�i�e�s� �w�i�t�h� �t�h�e� �u�s�e� �o�f� 

�t�h�e� �m�e�a�s�u�r�e� �s�h�o�u�l�d� �b�e� �n�o�t�e�d�.� 

�F�i�r�s�t�,� �a�n�d� �p�e�r�h�a�p�s� �m�o�s�t� �p�e�r�t�i�n�e�n�t� �t�o� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y�,� �t�h�e� �s�t�a�g�e�s� �o�f� �c�h�a�n�g�e� �s�c�a�l�e� �f�o�r� 

�e�x�e�r�c�i�s�e� �i�s� �b�a�s�e�d� �o�n� �t�h�e� �A�m�e�r�i�c�a�n� �C�o�l�l�e�g�e� �o�f� �S�p�o�r�t�s� �M�e�d�i�c�i�n�e� �(�1�9�9�0�)� �g�u�i�d�e�l�i�n�e� �o�f� �a� 

�m�i�n�i�m�u�m� �o�f� �2�0� �m�i�n�u�t�e�s� �o�f� �c�o�n�t�i�n�u�o�u�s� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �a�t� �l�e�a�s�t� �t�h�r�e�e� �t�i�m�e�s� �p�e�r� �w�e�e�k�.� �W�h�i�l�e� 

�t�h�i�s� �g�o�a�l� �i�s� �i�m�p�o�r�t�a�n�t� �f�o�r� �c�a�r�d�i�o�v�a�s�c�u�l�a�r� �f�i�t�n�e�s�s�,� �i�t� �i�s� �o�n�l�y� �o�n�e� �a�s�p�e�c�t� �o�f� �f�i�t�n�e�s�s�.� �S�t�r�e�n�g�t�h� 

�a�n�d� �f�l�e�x�i�b�i�l�i�t�y� �a�r�e� �t�w�o� �a�d�d�i�t�i�o�n�a�l� �e�l�e�m�e�n�t�s� �o�f� �f�i�t�n�e�s�s� �a�n�d� �a�r�e� �i�m�p�o�r�t�a�n�t� �f�o�r� �m�a�i�n�t�a�i�n�i�n�g� �t�h�e� 

�f�u�n�c�t�i�o�n�a�l� �c�a�p�a�c�i�t�y� �l�o�s�t� �b�y� �s�o� �m�a�n�y� �a�d�u�l�t�s� �a�s� �t�h�e�y� �a�g�e�.� �A� �d�e�c�o�n�d�i�t�i�o�n�e�d� �o�l�d�e�r� �a�d�u�l�t� �m�i�g�h�t� 

�i�n�c�r�e�a�s�e� �e�x�e�r�c�i�s�e� �f�r�o�m� �t�w�o� �t�e�n� �m�i�n�u�t�e� �w�a�l�k�s� �p�e�r� �w�e�e�k� �t�o� �f�o�u�r� �f�i�f�t�e�e�n� �m�i�n�u�t�e� �w�a�l�k�s� �p�l�u�s� 

�d�a�i�l�y� �s�t�r�e�t�c�h�i�n�g� �a�n�d� �t�h�r�e�e� �d�a�y�s� �p�e�r� �w�e�e�k� �o�f� �s�t�r�e�n�g�t�h� �t�r�a�i�n�i�n�g�.� �A�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �s�t�a�g�e� �o�f� 

�c�h�a�n�g�e� �s�c�a�l�e� �c�r�i�t�e�r�i�o�n�,� �h�o�w�e�v�e�r�,� �t�h�i�s� �i�n�d�i�v�i�d�u�a�l� �w�o�u�l�d� �r�e�m�a�i�n� �i�n� �t�h�e� �p�r�e�p�a�r�a�t�i�o�n� �s�t�a�g�e�!� 

�C�l�e�a�r�l�y�,� �s�u�c�h� �a�n� �i�n�d�i�v�i�d�u�a�l� �h�a�s� �m�a�d�e� �s�i�g�n�i�f�i�c�a�n�t� �c�h�a�n�g�e�s� �a�n�d� �i�s� �l�i�k�e�l�y� �t�o� �r�e�a�p� �s�e�v�e�r�a�l� �f�i�t�n�e�s�s� 

�b�e�n�e�f�i�t�s�.� �T�h�e� �s�t�a�g�e� �o�f� �c�h�a�n�g�e� �s�c�a�l�e�,� �a�s� �i�t� �h�a�s� �b�e�e�n� �u�s�e�d� �f�o�r� �e�x�e�r�c�i�s�e�,� �s�h�o�u�l�d� �t�h�u�s� �b�e� �n�o�t�e�d� 

�a�s� �o�n�l�y� �o�n�e� �o�f� �s�e�v�e�r�a�l� �i�n�d�i�c�e�s� �o�f� �a�c�t�u�a�l� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e�.� �I�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y�,� �m�a�n�y� 

�i�n�d�i�v�i�d�u�a�l�s� �i�n�c�r�e�a�s�e�d� �t�h�e�i�r� �e�x�e�r�c�i�s�e� �b�u�t� �d�i�d� �n�o�t� �m�o�v�e� �i�n�t�o� �t�h�e� �a�c�t�i�o�n� �s�t�a�g�e� �b�e�c�a�u�s�e� �o�f� �t�h�i�s� 

�f�r�e�q�u�e�n�c�y�,� �d�u�r�a�t�i�o�n�,� �a�n�d� �t�y�p�e� �o�f� �a�c�t�i�v�i�t�y� �c�r�i�t�e�r�i�a�.� 

�A�n�o�t�h�e�r� �p�r�o�b�l�e�m� �w�i�t�h� �t�h�e� �s�t�a�g�e�s� �o�f� �c�h�a�n�g�e� �s�c�a�l�e� �f�o�r� �e�x�e�r�c�i�s�e� �a�c�t�i�v�i�t�y� �i�s� �i�t�s� �v�a�l�i�d�i�t�y� 

�a�s� �a� �s�e�l�f�-�r�e�p�o�r�t� �m�e�a�s�u�r�e� �(�i�d�e�n�t�i�f�y�i�n�g� �i�n�d�i�v�i�d�u�a�l�s �� �c�u�r�r�e�n�t� �s�t�a�g�e�)�.� �A�l�t�h�o�u�g�h� �c�o�n�c�u�r�r�e�n�t� 

�v�a�l�i�d�i�t�y� �f�o�r� �t�h�e� �m�e�a�s�u�r�e� �w�a�s� �d�e�m�o�n�s�t�r�a�t�e�d� �b�y� �i�t�s� �s�i�g�n�i�f�i�c�a�n�t� �a�s�s�o�c�i�a�t�i�o�n� �w�i�t�h� �t�h�e� �S�e�v�e�n� �D�a�y� 

�R�e�c�a�l�l� �P�h�y�s�i�c�a�l� �A�c�t�i�v�i�t�y� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �(�M�a�r�c�u�s� �&� �S�i�m�k�i�n�,� �1�9�9�3�)�,� �i�t� �w�a�s� �q�u�e�s�t�i�o�n�a�b�l�e� 

�w�h�e�t�h�e�r� �m�a�n�y� �o�f� �t�h�e� �s�e�n�i�o�r�s� �i�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� �a�c�c�u�r�a�t�e�l�y� �i�d�e�n�t�i�f�i�e�d� �t�h�e�i�r� �c�u�r�r�e�n�t� �s�t�a�g�e�.� 

�F�i�r�s�t�,� �u�p�o�n� �r�e�c�r�u�i�t�m�e�n�t�,� �m�a�n�y� �o�f� �t�h�e� �s�e�n�i�o�r�s� �i�n�i�t�i�a�l�l�y� �i�d�e�n�t�i�f�i�e�d� �t�h�e�m�s�e�l�v�e�s� �a�s� �o�n�e� �s�t�a�g�e� 

�f�u�r�t�h�e�r� �a�l�o�n�g� �t�h�e� �s�c�a�l�e� �t�h�a�n� �t�h�e�i�r� �d�e�s�c�r�i�b�e�d� �e�x�e�r�c�i�s�e� �h�a�b�i�t�s� �w�o�u�l�d� �i�n�d�i�c�a�t�e�.� �F�o�r� �e�x�a�m�p�l�e�,� 
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�s�e�v�e�r�a�l� �p�e�o�p�l�e� �d�e�s�c�r�i�b�e�d� �t�h�e�m�s�e�l�v�e�s� �a�s� �"�r�e�g�u�l�a�r�"� �e�x�e�r�c�i�s�e�r�s� �(�b�e�l�i�e�v�i�n�g� �t�h�a�t� �t�h�e�y� �w�e�r�e� �i�n� �t�h�e� 

�a�c�t�i�o�n� �s�t�a�g�e�)� �b�e�c�a�u�s�e� �o�f� �s�o�m�e�t�h�i�n�g� �d�o�n�e� �d�a�i�l�y� �(�e�.�g�.�,� �s�t�r�e�t�c�h�i�n�g� �e�v�e�r�y� �m�o�r�n�i�n�g�,� �w�a�l�k�i�n�g� �1�5� 

�m�i�n�u�t�e�s� �a� �f�e�w� �t�i�m�e�s� �p�e�r� �w�e�e�k�)�.� �I�n� �a�d�d�i�t�i�o�n�,� �s�e�v�e�r�a�l� �p�e�o�p�l�e� �u�n�d�e�r�e�s�t�i�m�a�t�e�d� �t�h�e�i�r� �s�t�a�g�e� 

�(�i�n�d�i�c�a�t�i�n�g� �t�h�a�t� �t�h�e�y� �d�i�d� �l�e�s�s� �e�x�e�r�c�i�s�e� �t�h�a�n� �t�h�e�i�r� �b�a�s�e�l�i�n�e� �l�o�g�s� �i�n�d�i�c�a�t�e�d�)�.� �W�h�e�t�h�e�r� �t�h�i�s� �w�a�s� 

�a� �t�r�u�e� �u�n�d�e�r�e�s�t�i�m�a�t�i�o�n� �o�r� �a�n� �i�m�m�e�d�i�a�t�e� �r�e�s�p�o�n�s�e� �t�o� �l�o�g�-�k�e�e�p�i�n�g� �i�s� �u�n�c�l�e�a�r�.� �T�h�e� �s�i�g�n�i�f�i�c�a�n�t� 

�n�u�m�b�e�r� �o�f� �r�e�p�o�r�t�e�d� �v�s�.� �a�c�t�u�a�l� �s�t�a�g�e� �o�f� �c�h�a�n�g�e� �d�i�s�c�r�e�p�a�n�c�i�e�s� �o�c�c�u�r�r�e�d� �d�e�s�p�i�t�e� �t�h�e� �c�l�e�a�r� 

�d�e�f�i�n�i�t�i�o�n� �o�f� �"�r�e�g�u�l�a�r�"� �e�x�e�r�c�i�s�e� �w�r�i�t�t�e�n� �o�n� �t�h�e� �S�O�C� �f�o�r�m� �a�n�d� �r�e�i�t�e�r�a�t�e�d� �t�o� �s�t�u�d�y� 

�p�a�r�t�i�c�i�p�a�n�t�s�.� �E�i�g�h�t� �i�n�d�i�v�i�d�u�a�l�s� �w�e�r�e� �d�r�o�p�p�e�d� �f�r�o�m� �a�n�a�l�y�s�e�s� �b�e�c�a�u�s�e� �o�f� �b�a�s�e�l�i�n�e� �a�c�t�i�v�i�t�y� 

�i�n�d�i�c�a�t�i�n�g� �t�h�a�t� �t�h�e�y� �w�e�r�e� �i�n� �t�h�e� �a�c�t�i�o�n� �s�t�a�g�e�.� �T�h�u�s�,� �a�t� �l�e�a�s�t� �f�o�r� �t�h�i�s� �p�o�p�u�l�a�t�i�o�n�,� �i�t� �c�a�n� �n�o�t� �b�e� 

�a�s�s�u�m�e�d� �t�h�a�t� �s�e�l�f�-�i�d�e�n�t�i�f�i�c�a�t�i�o�n� �o�f� �s�t�a�g�e� �o�f� �c�h�a�n�g�e� �f�o�r� �e�x�e�r�c�i�s�e� �i�s� �a�n� �a�c�c�u�r�a�t�e� �r�e�f�l�e�c�t�i�o�n� �o�f� 

�t�r�u�e� �s�t�a�g�e� �w�i�t�h�o�u�t� �a�d�d�i�t�i�o�n�a�l� �v�e�r�i�f�i�c�a�t�i�o�n�/�c�o�r�r�o�b�o�r�a�t�i�o�n�.� 

�G�r�a�d�u�a�l� �v�s�.�E�x�t�r�e�m�e� �C�h�a�n�g�e�.� �A�n� �i�m�p�o�r�t�a�n�t� �i�s�s�u�e� �w�h�i�c�h� �w�a�r�r�a�n�t�s� �d�i�s�c�u�s�s�i�o�n� 

�p�e�r�t�a�i�n�s� �t�o� �t�h�e� �a�m�o�u�n�t� �o�f� �e�x�e�r�c�i�s�e� �(�i�n� �t�e�r�m�s� �o�f� �f�r�e�q�u�e�n�c�y�,� �d�u�r�a�t�i�o�n�,� �a�n�d� �i�n�t�e�n�s�i�t�y�)� �t�h�a�t� 

�s�h�o�u�l�d� �b�e� �e�n�c�o�u�r�a�g�e�d� �a�m�o�n�g� �s�e�d�e�n�t�a�r�y� �o�l�d�e�r� �a�d�u�l�t�s�.� �T�h�i�s� �i�s� �a�n� �i�s�s�u�e� �i�m�p�o�r�t�a�n�t� �t�o� �c�o�n�s�i�d�e�r� 

�w�h�e�n� �p�l�a�n�n�i�n�g� �a�n�y� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e�,� �n�o�t� �o�n�l�y� �e�x�e�r�c�i�s�e�.� �S�p�e�c�i�f�i�c�a�l�l�y�,� �w�h�a�t� �a�r�e� �t�h�e� �r�e�l�a�t�i�v�e� 

�a�n�d�v�a�n�t�a�g�e�s� �a�n�d� �d�i�s�a�d�v�a�n�t�a�g�e�s� �o�f� �i�n�t�e�r�v�e�n�t�i�o�n�s� �w�h�i�c�h� �e�n�c�o�u�r�a�g�e� �d�r�a�m�a�t�i�c� �i�n�i�t�i�a�l� �c�h�a�n�g�e� 

�v�s�.� �t�h�o�s�e� �e�n�c�o�u�r�a�g�i�n�g� �s�m�a�l�l�,� �g�r�a�d�u�a�l� �c�h�a�n�g�e� �o�v�e�r� �t�i�m�e�?� �A�r�e� �t�h�e�r�e� �i�n�d�i�v�i�d�u�a�l�s� �f�o�r� �w�h�o�m� 

�o�n�e� �o�f� �t�h�e�s�e� �t�w�o� �a�p�r�o�a�c�h�e�s� �i�s� �m�o�r�e� �a�p�p�r�o�p�r�i�a�t�e� �t�h�a�n� �t�h�e� �o�t�h�e�r� �a�n�d� �h�o�w� �d�o� �w�e� �d�e�t�e�r�m�i�n�e� 

�t�h�i�s�?� �I�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y�,� �b�e�h�a�v�i�o�r� �s�h�a�p�i�n�g� �(�g�r�a�d�u�a�l� �c�h�a�n�g�e�)� �w�a�s� �u�t�i�l�i�z�e�d� �b�e�c�a�u�s�e� �o�f� �t�h�e� 

�h�y�p�o�t�h�e�s�i�z�e�d� �e�f�f�e�c�t� �t�h�a�t� �t�h�i�s� �w�o�u�l�d� �h�a�v�e� �o�n� �p�a�r�t�i�c�p�a�n�t�'�s� �s�e�l�f�-�e�f�f�i�c�a�c�y�.� �H�o�w�e�v�e�r�,� �s�u�c�h� 

�g�r�a�d�u�a�l� �c�h�a�n�g�e� �i�n� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r� �p�r�o�l�o�n�g�s� �t�h�e� �t�i�m�e� �n�e�c�e�s�s�a�r�y� �t�o� �r�e�a�p� �n�o�t�i�c�a�b�l�e� �p�h�y�s�i�c�a�l� 

�b�e�n�e�f�i�t�s� �(�i�.�e�.�,� �w�e�i�g�h�t� �l�o�s�s� �r�a�t�e� �i�s� �s�l�o�w�e�r�,� �c�a�r�d�i�o�v�a�s�c�u�l�a�r� �b�e�n�e�f�i�t�s� �a�r�e� �n�o�t� �a�s� �p�r�o�n�o�u�n�c�e�d� �a�n�d� 

�m�a�y� �b�e� �m�i�n�i�m�a�l� �w�i�t�h� �m�o�d�e�r�a�t�e� �l�e�v�e�l�s� �o�f� �e�x�e�r�c�i�s�e�)�.� �T�h�i�s� �c�o�u�l�d� �d�i�s�c�o�u�r�a�g�e� �s�o�m�e� �i�n�d�i�v�i�d�u�a�l�s� 

�a�n�d� �r�e�s�u�l�t� �i�n� �e�x�e�r�c�i�s�e� �d�r�o�p�-�o�u�t�.� �O�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �m�o�r�e� �f�r�e�q�u�e�n�t�,� �i�n�t�e�n�s�e�,� �a�n�d� �l�o�n�g�e�r� 
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�d�u�r�a�t�i�o�n� �e�x�e�r�c�i�s�e� �m�a�y� �r�e�s�u�l�t� �i�n� �n�o�t�i�c�a�b�l�e� �p�h�y�s�i�c�a�l� �c�h�a�n�g�e� �i�n� �a� �s�h�o�r�t�e�r� �p�e�r�i�o�d� �o�f� �t�i�m�e� �b�u�t� 

�m�a�y� �b�e� �d�i�f�f�i�c�u�l�t� �f�o�r� �m�a�n�y� �t�o� �t�o�l�e�r�a�t�e� �a�n�d�/�o�r� �i�n�c�o�r�p�o�r�a�t�e� �i�n�t�o� �t�h�e�i�r� �l�i�f�e�s�t�y�l�e�s�.� �T�h�e� 

�i�m�p�l�i�c�a�t�i�o�n�s� �o�f� �t�h�i�s� �d�i�l�e�m�n�a� �a�r�e� �i�m�p�o�r�t�a�n�t� �i�n� �t�h�e� �a�r�e�a� �o�f� �e�x�e�r�c�i�s�e� �a�m�o�n�g� �o�l�d�e�r� �a�d�u�l�t�s�,� 

�p�a�r�t�i�c�u�l�a�r�l�y� �s�i�n�c�e� �c�o�n�s�i�d�e�r�a�t�i�o�n�s� �s�u�c�h� �a�s� �m�e�d�i�c�a�l� �c�o�n�t�r�a�i�n�d�i�c�a�t�i�o�n�s� �a�n�d� �o�l�d�e�r� �a�d�u�l�t�s �� �b�e�l�i�e�f�s� 

�a�b�o�u�t� �p�h�y�s�i�c�a�l� �r�i�s�k�s� �m�u�s�t� �b�e� �t�a�k�e�n� �i�n�t�o� �a�c�c�o�u�n�t�.� 

�F�u�t�u�r�e� �R�e�s�e�a�r�c�h� �D�i�r�e�c�t�i�o�n�s� 

�A�l�t�h�o�u�g�h� �r�e�s�u�l�t�s� �o�f� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� �d�o� �n�o�t� �s�u�p�p�o�r�t� �t�h�e� �s�t�u�d�y� �h�y�p�o�t�h�e�s�e�s�,� �f�u�t�u�r�e� 

�r�e�s�e�a�r�c�h� �w�h�i�c�h� �r�e�c�t�i�f�i�e�s� �t�h�e� �n�o�t�e�d� �m�e�t�h�o�d�o�l�o�g�i�c�a�l� �l�i�m�i�t�a�t�i�o�n�s� �i�s� �w�a�r�r�a�n�t�e�d� �(�e�.�g�.�,� �l�a�r�g�e�r� 

�s�a�m�p�l�e� �s�i�z�e�,� �l�o�n�g�e�r� �s�t�u�d�y� �d�u�r�a�t�i�o�n�)�.� �I�n� �a�d�d�i�t�i�o�n�,� �a� �f�u�t�u�r�e� �s�t�u�d�y� �t�e�s�t�i�n�g� �t�h�e� �s�t�r�a�t�e�g�i�e�s� �u�s�e�d� 

�i�n� �t�h�i�s� �o�n�e� �s�h�o�u�l�d� �i�n�c�r�e�a�s�e� �t�h�e� �d�i�s�c�r�e�p�a�n�c�y� �b�e�t�w�e�e�n� �e�x�p�e�r�i�m�e�n�t�a�l� �a�n�d� �c�o�n�t�r�o�l� �g�r�o�u�p� 

�t�r�e�a�t�m�e�n�t�s� �t�o� �m�a�x�i�m�i�z�e� �t�r�e�a�t�m�e�n�t� �e�f�f�e�c�t�s�.� �A� �n�o� �t�r�e�a�t�m�e�n�t� �c�o�n�t�r�o�l� �g�r�o�u�p�,� �r�a�t�h�e�r� �t�h�a�n� �a� 

�m�i�n�i�m�a�l� �t�r�e�a�t�m�e�n�t� �c�o�n�t�r�o�l� �g�r�o�u�p�,� �w�o�u�l�d� �i�n�c�r�e�a�s�e� �t�h�e� �l�i�k�e�l�i�h�o�o�d� �t�h�a�t� �a�n� �e�x�i�s�t�i�n�g� �e�f�f�e�c�t� �w�o�u�l�d� 

�b�e� �i�d�e�n�t�i�f�i�e�d�.� 

�T�h�e� �t�r�e�a�t�m�e�n�t� �u�s�e�d� �i�n� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� �c�o�m�b�i�n�e�d� �s�e�v�e�r�a�l� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e� 

�s�t�r�a�t�e�g�i�e�s�.� �T�h�u�s�,� �t�h�e� �r�e�l�a�t�i�v�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �e�a�c�h� �o�f� �t�h�e� �t�r�e�a�t�m�e�n�t� �e�l�e�m�e�n�t�s� �c�o�u�l�d� �n�o�t� �b�e� 

�d�e�t�e�r�m�i�n�e�d� �e�v�e�n� �i�f� �t�h�e� �o�v�e�r�a�l�l� �t�r�e�a�t�m�e�n�t� �"�p�a�c�k�a�g�e�"� �h�a�d� �b�e�e�n� �e�f�f�e�c�t�i�v�e�.� �T�h�u�s�,� �i�f� �f�u�t�u�r�e� 

�r�e�s�e�a�r�c�h� �s�u�g�g�e�s�t�s� �t�h�a�t� �t�h�e� �t�r�e�a�t�m�e�n�t� �p�a�c�k�a�g�e� �i�n�c�r�e�a�s�e�s� �o�l�d�e�r� �a�d�u�l�t�s �� �e�x�e�r�c�i�s�e� �l�e�v�e�l�s�,� �a�n� 

�i�m�p�o�r�t�a�n�t� �f�u�t�u�r�e� �d�i�r�e�c�t�i�o�n� �w�o�u�l�d� �b�e� �t�o� �d�e�t�e�r�m�i�n�e� �w�h�i�c�h� �e�l�e�m�e�n�t�s� �w�e�r�e� �i�m�p�o�r�t�a�n�t� �a�n�d� �t�h�e� 

�e�x�t�e�n�t� �o�f� �t�h�e�i�r� �i�m�p�o�r�t�a�n�c�e�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�f� �a�c�t�i�v�i�t�y� �l�o�g�-�k�e�e�p�i�n�g� �r�e�s�u�l�t�s� �i�n� �e�x�e�r�c�i�s�e� 

�i�n�c�r�e�a�s�e�s�,� �d�o�e�s� �p�e�r�s�o�n�a�l� �p�l�a�n�n�i�n�g� �e�n�h�a�n�c�e� �t�h�e� �e�f�f�e�c�t�,� �r�e�s�u�l�t�i�n�g� �i�n� �e�v�e�n� �m�o�r�e� �e�x�e�r�c�i�s�e� 

�a�c�t�i�v�i�t�y�?� �D�o�e�s� �p�e�r�s�o�n�a�l� �p�l�a�n�n�i�n�g� �r�e�s�u�l�t� �i�n� �e�x�e�r�c�i�s�e� �m�a�i�n�t�e�n�a�n�c�e� �c�o�m�p�a�r�e�d� �t�o� �a�c�t�i�v�i�t�y� �l�o�g�-� 

�k�e�e�p�i�n�g� �o�n�l�y�?� �A�l�s�o�,� �d�o�e�s� �c�o�m�m�i�t�m�e�n�t� �m�a�k�i�n�g� �a�d�d� �t�o� �t�h�e� �e�f�f�e�c�t�?� �I�f� �a�  ��p�a�c�k�a�g�e �� �a�p�p�r�o�a�c�h� 

�p�r�o�v�e�s� �t�o� �b�e� �e�f�f�e�c�t�i�v�e�,� �s�t�u�d�i�e�s� �w�h�i�c�h� �e�v�a�l�u�a�t�e� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �i�n�d�i�v�i�d�u�a�l� �e�l�e�m�e�n�t�s� �o�f� �t�h�e� 

�p�a�c�k�a�g�e� �w�o�u�l�d� �b�e� �w�a�r�r�a�n�t�e�d�.� 
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�A�n� �a�d�d�i�t�i�o�n�a�l� �f�u�t�u�r�e� �r�e�s�e�a�r�c�h� �d�i�r�e�c�t�i�o�n� �p�e�r�t�a�i�n�s� �t�o� �t�h�e� �n�o�t�i�o�n� �o�f� �g�o�a�l� �s�e�t�t�i�n�g� �a�m�o�n�g� 

�o�l�d�e�r� �a�d�u�l�t�s�.� �A�l�t�h�o�u�g�h� �m�a�n�y� �o�f� �t�h�e� �s�e�n�i�o�r�s� �i�n� �t�h�e� �s�t�u�d�y� �e�x�p�e�r�i�m�e�n�t�a�l� �g�r�o�u�p� �i�d�e�n�t�i�f�i�e�d� 

�w�e�i�g�h�t� �l�o�s�s�,� �s�t�r�e�n�g�t�h�,� �e�t�c�.� �a�s� �r�e�a�s�o�n�s� �f�o�r� �d�e�s�i�r�i�n�g� �t�o� �e�x�e�r�c�i�s�e� �m�o�r�e�,� �a�n� �e�m�p�h�a�s�i�s� �o�n� �m�o�r�e� 

�f�u�n�c�t�i�o�n�a�l� �g�o�a�l�s� �m�i�g�h�t� �f�u�r�t�h�e�r� �e�n�h�a�n�c�e� �m�o�t�i�v�a�t�i�o�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�n�c�r�e�a�s�e�d� �s�t�r�e�n�g�t�h� �m�i�g�h�t� 

�a�l�l�o�w� �a� �p�h�y�s�i�c�a�l�l�y� �w�e�a�k� �e�l�d�e�r�l�y� �m�a�n� �t�o� �l�i�f�t� �h�i�s� �g�r�a�n�d�c�h�i�l�d� �o�n�t�o� �h�i�s� �l�a�p�.� �E�n�c�o�u�r�a�g�i�n�g� �s�u�c�h� 

�s�a�l�i�e�n�t� �"�q�u�a�l�i�t�y� �o�f� �l�i�f�e�"� �g�o�a�l�s� �w�h�i�c�h� �a�r�e� �p�a�r�t�i�c�u�l�a�r�l�y� �m�e�a�n�i�n�g�f�u�l� �t�o� �a�n� �o�l�d�e�r� �i�n�d�i�v�i�d�u�a�l� �m�i�g�h�t� 

�e�n�h�a�n�c�e� �t�h�e� �e�f�f�i�c�a�c�y� �o�f� �a�n� �i�n�t�e�r�v�e�n�t�i�o�n� �i�n�v�o�l�v�i�n�g� �e�x�e�r�c�i�s�e� �g�o�a�l�s�.� �W�h�i�l�e� �t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y� 

�d�e�s�c�r�i�b�e�d� �a�n�d� �s�h�o�w�e�d� �q�u�a�l�i�t�y� �o�f� �l�i�f�e� �b�e�n�e�f�i�t�s� �v�i�a� �t�h�e� �v�i�d�e�o�t�a�p�e�s� �a�n�d� �i�n� �t�h�e� �i�n�f�o�r�m�a�t�i�o�n� 

�p�a�c�k�e�t�s�,� �t�h�e� �p�e�r�s�o�n�a�l� �p�l�a�n�n�i�n�g� �s�e�c�t�i�o�n� �d�i�d� �n�o�t� �e�m�p�h�a�s�i�z�e� �t�h�e�s�e� �t�y�p�e�s� �o�f� �g�o�a�l�s�.� �D�o�i�n�g� �s�o� 

�m�a�y� �h�a�v�e� �r�e�s�u�l�t�e�d� �i�n� �a�d�d�i�t�i�o�n�a�l� �m�o�t�i�v�a�t�i�o�n� �f�o�r� �s�t�u�d�y� �p�a�r�t�i�c�i�p�a�n�t�s� �t�o� �a�d�h�e�r�e� �t�o� �t�h�e�i�r� �p�e�r�s�o�n�a�l� 

�e�x�e�r�c�i�s�e� �p�l�a�n�s�.� 

�T�h�e� �f�e�a�s�i�b�i�l�i�t�y� �o�f� �i�m�p�l�e�m�e�n�t�i�n�g� �a� �s�t�r�a�t�e�g�y� �s�u�c�h� �a�s� �t�h�e� �o�n�e� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� �m�u�s�t� �b�e� 

�c�o�n�s�i�d�e�r�e�d�.� �C�e�r�t�a�i�n�l�y�,� �o�l�d�e�r� �a�d�u�l�t�s� �w�h�o� �r�e�m�a�i�n� �p�r�i�m�a�r�i�l�y� �a�t� �h�o�m�e� �a�r�e� �d�i�f�f�i�c�u�l�t� �t�o� �c�o�n�t�a�c�t� 

�a�n�d� �r�e�c�r�u�i�t� �f�o�r� �i�n�t�e�r�v�e�n�t�i�o�n�s� �s�u�c�h� �a�s� �t�h�e� �p�r�e�s�e�n�t� �o�n�e�.� �T�h�i�s� �w�a�s� �a� �s�i�g�n�i�f�i�c�a�n�t� �i�m�p�e�d�i�m�e�n�t� �i�n� 

�t�h�e� �p�r�e�s�e�n�t� �s�t�u�d�y�.� �T�h�u�s�,� �a� �c�r�i�t�i�c�a�l� �c�o�n�s�i�d�e�r�a�t�i�o�n� �i�s� �t�h�e� �u�s�e� �o�f� �a� �s�t�r�a�t�e�g�y� �w�h�i�c�h� �c�a�n� �b�e� �e�a�s�i�l�y� 

�d�i�s�s�e�m�i�n�a�t�e�d� �w�i�t�h� �t�h�i�s� �p�o�p�u�l�a�t�i�o�n�.� �A�s� �n�o�t�e�d� �e�a�r�l�i�e�r�,� �p�h�y�s�i�c�i�a�n�s� �a�r�e� �t�y�p�i�c�a�l�l�y� �t�h�e� �i�n�d�i�v�i�d�u�a�l�s� 

�(�p�e�r�h�a�p�s� �a�s�i�d�e� �f�r�o�m� �f�a�m�i�l�y� �m�e�m�b�e�r�s�)� �w�h�o� �i�n�t�r�e�r�a�c�t� �m�o�s�t� �w�i�t�h� �t�h�o�s�e� �o�l�d�e�r� �a�d�u�l�t�s� �r�e�m�a�i�n�i�n�g� 

�p�r�i�m�a�r�i�l�y� �a�t� �t�h�e�i�r� �h�o�m�e�s�.� �H�o�w�e�v�e�r�,� �p�h�y�s�i�c�i�a�n�s �� �t�i�m�e� �i�s� �o�f�t�e�n� �l�i�m�i�t�e�d� �d�u�r�i�n�g� �a� �p�a�t�i�e�n�t� �v�i�s�i�t�.� 

�A� �f�u�t�u�r�e� �s�t�u�d�y� �m�i�g�h�t� �t�e�s�t� �t�h�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �o�f� �a�n� �i�n�t�e�r�v�e�n�t�i�o�n� �s�u�c�h� �a�s� �t�h�e� �o�n�e� �u�s�e�d� �i�n� �t�h�i�s� 

�s�t�u�d�y�,� �m�a�x�i�m�i�z�i�n�g� �c�o�s�t� �a�n�d� �t�i�m�e� �e�f�f�e�c�t�i�v�e�n�e�s�s� �w�i�t�h�i�n� �t�h�e� �c�o�n�t�e�x�t� �o�f� �t�h�e� �o�f�f�i�c�e� �v�i�s�i�t�.� �A�s� 

�p�r�e�v�i�o�u�s�l�y� �n�o�t�e�d�,� �o�l�d�e�r� �p�a�t�i�e�n�t�s� �c�o�u�l�d� �r�e�c�e�i�v�e� �i�n�f�o�r�m�a�t�i�o�n� �(�w�r�i�t�t�e�n� �a�n�d� �v�i�a� �v�i�d�e�o�t�a�p�e�)� �w�h�i�l�e� 

�a�t� �t�h�e� �p�h�y�s�i�c�i�a�n�'�s� �o�f�f�i�c�e�.� �A�n� �a�b�b�r�e�v�i�a�t�e�d� �v�e�r�s�i�o�n� �o�f� �t�h�e� �p�e�r�s�o�n�a�l� �p�l�a�n� �w�o�r�k�s�h�e�e�t� �c�o�u�l�d� �b�e� 

�d�i�s�c�u�s�s�e�d� �w�i�t�h� �a� �t�r�a�i�n�e�d� �a�s�s�i�s�t�a�n�t� �o�r� �i�n�i�t�i�a�l�l�y�,� �w�i�t�h� �t�h�e� �p�h�y�s�i�c�i�a�n�.� �A�d�v�a�n�t�a�g�e�s� �o�f� �t�h�i�s� 

�a�p�p�r�o�a�c�h� �i�n�c�l�u�d�e� �t�h�e� �l�i�k�e�l�y� �p�e�r�c�e�i�v�e�d� �l�e�g�i�t�i�m�a�c�y� �p�h�y�s�i�c�i�a�n�s� �a�d�d� �t�o� �t�h�e� �p�l�a�n�n�i�n�g� �a�n�d� �t�h�e� 
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�n�a�t�u�r�a�l� �f�o�l�l�o�w�-�u�p� �c�o�n�t�a�c�t� �t�h�a�t� �o�c�c�u�r�s� �w�h�e�n� �t�h�e� �p�a�t�i�e�n�t� �r�e�t�u�r�n�s� �f�o�r� �h�i�s� �o�r� �h�e�r� �n�e�x�t� 

�a�p�p�o�i�n�t�m�e�n�t�.� �S�i�n�c�e� �t�e�l�e�p�h�o�n�e� �p�r�o�m�p�t�i�n�g� �h�a�s� �b�e�e�n� �s�h�o�w�n� �t�o� �i�n�c�r�e�a�s�e� �e�x�e�r�c�i�s�e� �a�d�h�e�r�e�n�c�e� 

�(�L�o�m�b�a�r�d�,� �L�o�m�b�a�r�d�,� �&� �W�i�n�e�t�t�,� �1�9�9�5�)�,� �o�c�c�a�s�i�o�n�a�l� �a�n�d� �b�r�i�e�f� �t�e�l�e�p�h�o�n�e� �c�o�n�t�a�c�t� �b�y� �t�h�e� 

�p�h�y�s�i�c�i�a�n� �o�r� �a�n� �a�s�s�i�s�t�a�n�t� �b�e�t�w�e�e�n� �p�h�y�s�i�c�i�a�n� �v�i�s�i�t�s� �m�i�g�h�t� �a�l�s�o� �b�e� �u�s�e�f�u�l� �b�y� �p�r�o�v�i�d�i�n�g� �m�o�r�e� 

�f�r�e�q�u�e�n�t� �c�o�n�t�a�c�t�.� 

�F�i�n�a�l�l�y�,� �r�e�s�e�a�r�c�h� �w�h�i�c�h� �e�l�u�c�i�d�a�t�e�s� �t�h�e� �r�e�l�a�t�i�v�e� �a�d�v�a�n�t�a�g�e�s� �a�n�d� �d�i�s�a�d�v�a�n�t�a�g�e�s� �o�f� 

�g�r�a�d�u�a�l� �v�s�.� �m�o�r�e� �d�r�a�m�a�t�i�c� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e�,� �a�s� �d�i�s�c�u�s�s�e�d� �p�r�e�v�i�o�u�s�l�y�,� �w�o�u�l�d� �b�e� �a� 

�s�i�g�n�i�f�i�c�a�n�t� �a�d�v�a�n�c�e� �i�n� �t�h�i�s� �a�r�e�a� �o�f� �h�e�a�l�t�h� �p�r�o�m�o�t�i�o�n�.� �T�r�e�a�t�m�e�n�t� �m�a�t�c�h�i�n�g� �c�a�n� �b�e� �a�t�t�e�m�p�t�e�d� 

�i�n� �n�u�m�e�r�o�u�s� �w�a�y�s� �( ¬�.�g�.�,� �v�i�a� �s�t�a�g�e� �o�f� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e�,� �t�h�r�o�u�g�h� �t�h�e� �u�s�e� �o�f� �p�e�r�s�o�n�a�l� 

�p�l�a�n�n�i�n�g�)� �a�n�d� �g�r�a�d�u�a�l�/�i�n�t�e�n�s�i�v�e� �p�r�o�g�r�a�m�m�i�n�g� �m�a�y� �b�e� �a�n� �a�d�d�i�t�i�o�n�a�l� �f�r�u�i�t�f�u�l� �m�e�t�h�o�d� �o�f� 

�t�r�e�a�t�m�e�n�t� �m�a�t�c�h�i�n�g�.� 

�I�n� �s�u�m�m�a�r�y�,� �w�h�i�l�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �p�r�e�s�e�n�t� �i�n�v�e�s�t�i�g�a�t�i�o�n� �d�i�d� �n�o�t� �s�u�p�p�o�r�t� �t�h�e� �s�t�a�t�e�d� 

�h�y�p�o�t�h�e�s�e�s�,� �t�h�e�y� �w�e�r�e� �n�o�n�e�t�h�e�l�e�s�s� �q�u�i�t�e� �p�r�o�m�i�s�i�n�g�.� �O�v�e�r�a�l�l�,� �s�e�n�i�o�r�s� �i�n�v�o�l�v�e�d� �i�n� �t�h�i�s� �s�t�u�d�y� 

�e�x�e�r�c�i�s�e�d� �m�o�r�e�.� �F�u�r�t�h�e�r�m�o�r�e�,� �s�e�v�e�r�a�l� �i�s�s�u�e�s� �p�e�r�t�i�n�e�n�t� �t�o� �t�h�e� �s�t�u�d�y� �o�f� �e�x�e�r�c�i�s�e� �a�m�o�n�g� �o�l�d�e�r� 

�a�d�u�l�t�s� �w�e�r�e� �r�e�v�e�a�l�e�d�.� �I�n�t�e�r�v�e�n�t�i�o�n�s� �a�i�m�e�d� �a�t� �i�n�c�r�e�a�s�i�n�g� �e�x�e�r�c�i�s�e� �a�m�o�n�g� �o�l�d�e�r� �a�d�u�l�t�s� �a�r�e� 

�n�e�e�d�e�d� �a�n�d� �f�u�t�u�r�e� �r�e�s�e�a�r�c�h� �m�a�y� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �a� �m�o�d�i�f�i�e�d� �v�e�r�s�i�o�n� �o�f� �t�h�e� �E�x�e�r�c�i�s�e� �a�n�d� �O�l�d�e�r� 

�A�d�u�l�t�s� �p�r�o�g�r�a�m� �1�s� �e�f�f�e�c�t�i�v�e� �i�n� �h�e�l�p�i�n�g� �o�l�d�e�r� �a�d�u�l�t�s� �e�x�e�r�c�i�s�e� �m�o�r�e�.� 
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�R�e�f�e�r�e�n�c�e�s� 

�A�l�t�e�r�,� �M�i�c�h�a�e�l� �(�1�9�9�0�)�.� �S�p�o�r�t� �S�t�r�e�t�c�h�.� �L�e�i�s�u�r�e� �P�r�e�s�s�.� 

�A�m�e�r�i�c�a�n� �C�o�l�l�e�g�e� �o�f� �S�p�o�r�t�s� �M�e�d�i�c�i�n�e� �(�1�9�9�0�)�.� �P�o�s�i�t�i�o�n� �s�t�a�t�e�m�e�n�t� �o�n� �t�h�e� �r�e�c�o�m�m�e�n�d�e�d� 

�q�u�a�n�t�i�t�y� �a�n�d� �q�u�a�l�i�t�y� �o�f� �e�x�e�r�c�i�s�e� �f�o�r� �d�e�v�e�l�o�p�i�n�g� �a�n�d� �m�a�i�n�t�a�i�n�i�n�g� �c�a�r�d�i�o�r�e�s�p�i�r�a�t�o�r�y� �a�n�d� 

�m�u�s�c�u�l�a�r� �f�i�t�n�e�s�s� �i�n� �h�e�a�l�t�h�y� �a�d�u�l�t�s�.� �M�e�d�i�c�i�n�e� �a�n�d� �S�c�i�e�n�c�e� �i�n� �S�p�o�r�t�s� �a�n�d� �E�x�e�r�c�i�s�e�,� �2�2�,� 

�2�6�5�-�2�7�4�.� 

�B�a�d�e�n�h�o�p�,� �D�.� �T�.�,� �C�l�e�a�r�y�,� �P�.� �A�.�,� �S�c�h�a�a�l�,� �S�.� �F�.�,� �F�o�x�,� �E�.� �L�.�,� �&� �B�a�r�t�e�l�s�,� �R�.� �(�1�9�8�3�)�.� 

�P�h�y�s�i�o�l�o�g�i�c�a�l� �a�d�j�u�s�t�m�e�n�t� �t�o� �h�i�g�h�e�r�-� �o�r� �l�o�w�e�r�-�i�n�t�e�n�s�i�t�y� �e�x�e�r�c�i�s�e� �i�n� �e�l�d�e�r�s�.� 

�M�e�d�i�c�i�n�e� �a�n�d� �S�c�i�e�n�c�e� �i�n� �S�p�o�r�t�s� �a�n�d� �E�x�e�r�c�i�s�e�,� �1�5� �(�6�)�,� �4�9�6�-�5�0�2�.� 

�B�a�n�d�u�r�a�,� �A�.� �(�1�9�7�7�)�.� �S�e�l�f�-�e�f�f�i�c�a�c�y�:� �T�o�w�a�r�d� �a� �u�n�i�f�y�i�n�g� �t�h�e�o�r�y� �o�f� �b�e�h�a�v�i�o�r�a�l� 

�c�h�a�n�g�e�.� �P�s�y�c�h�o�l�o�g�i�c�a�l� �R�e�v�i�e�w�,� �8�4�,� �1�9�1�-�2�1�5�.� �|� 

�B�a�n�d�u�r�a�,� �A�.� �(�1�9�8�6�)�.� �S�o�c�i�a�l� �f�o�u�n�d�a�t�i�o�n�s� �o�f� �t�h�o�u�g�h�t� �a�n�d� �a�c�t�i�o�n�:� �A� �s�o�c�i�a�l� �c�o�g�n�i�t�i�v�e� 

�t�h�e�o�r�y�.� �E�n�g�l�e�w�o�o�d� �C�l�i�f�f�s�,� �N�e�w� �J�e�r�s�e�y�:� �P�r�e�n�t�i�c�e�-�H�a�l�l�.� 

�B�a�n�d�u�r�a�,� �A�.� �(�1�9�9�1�)�.� �S�e�l�f�-�e�f�f�i�c�a�c�y� �m�e�c�h�a�n�i�s�m� �i�n� �p�h�y�s�i�o�l�o�g�i�c�a�l� �a�c�t�i�v�a�t�i�o�n� �a�n�d� �h�e�a�l�t�h�-� 

�p�r�o�m�o�t�i�n�g� �b�e�h�a�v�i�o�r�.� �I�n� �J�.� �M�a�d�d�e�n� �I�V� �(�E�d�.�)�,� �N�e�u�r�o�b�i�o�l�o�g�y� �o�f� �l�e�a�r�n�i�n�g�,� �e�m�o�t�i�o�n� �a�n�d� 

�a�f�f�e�c�t� �(�p�p�.� �2�2�9�-�2�6�9�)�.� �N�e�w� �Y�o�r�k�:� �R�a�v�e�n� �P�r�e�s�s�.� 

�B�a�r�k�e�,� �C�.� �R�.� �&� �N�i�c�h�o�l�a�s�,� �D�.� �R�.� �(�1�9�9�0�)�.� �P�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �i�n� �o�l�d�e�r� �a�d�u�l�t�s�:� �T�h�e� �s�t�a�g�e�s� �o�f� 

�c�h�a�n�g�e�.� �T�h�e� �J�o�u�r�n�a�l� �o�f� �A�p�p�l�i�e�d� �G�e�r�o�n�t�o�l�o�g�y�,� �9� �(�2�)�,� �2�1�6�-�2�2�3�.� 

�B�l�a�i�r�,� �S�.� �N�.� �(�1�9�8�8�)�.� �E�x�e�r�c�i�s�e� �w�i�t�h�i�n� �a� �h�e�a�l�t�h�y� �l�i�f�e�s�t�y�l�e�.� �I�n� �R�.� �K�.� �D�i�s�h�m�a�n� �(�E�d�.�)�,� 

�E�x�e�r�c�i�s�e� �a�d�h�e�r�e�n�c�e�:� �I�t�s� �i�m�p�a�c�t� �o�n� �p�u�b�l�i�c� �h�e�a�l�t�h� �(�p�p�.� �7�5�-�8�9�)�.� �C�h�a�m�p�a�i�g�n�,� �I�L�:� 

�H�u�m�a�n� �K�i�n�e�t�i�c�s� �P�u�b�l�i�s�h�e�r�s�.� 

�B�l�a�i�r�,� �S�.� �N�.�,� �K�o�h�l�,� �H�.� �W�.�,� �G�o�r�d�o�n�,� �N�.� �F�.�,� �&� �P�a�f�f�e�n�b�a�r�g�e�r�,� �R�.� �S�.� �(�1�9�9�2�)�.� �H�o�w� 

�m�u�c�h� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �i�s� �g�o�o�d� �f�o�r� �h�e�a�l�t�h�?� �A�n�n�u�a�l� �R�e�v�i�e�w� �o�f� �P�u�b�l�i�c� �H�e�a�l�t�h�,� �1�3�,� �9�9�-� 

�1�2�6�.� 
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�B�l�a�i�r�,� �S�.� �N�.�,� �K�o�h�l�,� �H�.� �W�.�,� �P�a�f�f�e�n�b�a�r�g�e�r�,� �R�.� �$�.�,� �C�l�a�r�k�,� �D�.� �G�.�,� �C�o�o�p�e�r�,� �K�.� �H�.�,� �&� 

�G�i�b�b�o�n�s�,� �L�.� �W�.� �(�1�9�8�9�)�.� �P�h�y�s�i�c�a�l� �f�i�t�n�e�s�s� �a�n�d� �a�l�l�-�c�a�u�s�e� �m�o�r�t�a�l�i�t�y�:� �A� �p�r�o�s�p�e�c�t�i�v�e� 

�s�t�u�d�y� �o�f� �h�e�a�l�t�h�y� �m�e�n� �a�n�d� �w�o�m�e�n�.� �J�o�u�r�n�a�l� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �M�e�d�i�c�a�l� �A�s�s�o�c�i�a�t�i�o�n�,� 

�2�6�2� �(�1�7�)�,� �2�3�9�5�-�2�4�0�1�.� 

�B�o�r�t�z�,� �W�.� �M�.� �(�1�9�8�4�)�.� �T�h�e� �d�i�s�u�s�e� �s�y�n�d�r�o�m�e�.� �W�e�s�t�e�r�n� �J�o�u�r�n�a�l� �o�f� �M�e�d�i�c�i�n�e�,� �1�4�1�,� 

�6�9�1�-�6�9�4�.� 

�B�o�u�c�h�a�r�d�,� �C�.�,� �S�h�e�p�a�r�d�,� �R�.� �J�.�,� �S�t�e�p�h�e�n�s�,� �T�.�,� �S�u�t�t�o�n�,� �J�.� �R�.�,� �&� �M�c�P�h�e�r�s�o�n�,� �B�.� �D�.� 

�(�1�9�9�0�)�.� �E�x�e�r�c�i�s�e�,� �f�i�t�n�e�s�s�,� �a�n�d� �h�e�a�l�t�h�:� �T�h�e� �c�o�n�s�e�n�s�u�s� �s�t�a�t�e�m�e�n�t�.� �I�n� �C�.� �B�o�u�c�h�a�r�d�,� �R�.� 

�J�.� �S�h�e�p�a�r�d�,� �T�.� �S�t�e�p�h�e�n�s�,� �J�.� �R�.� �S�u�t�t�o�n�,� �&� �B�.� �D�.� �M�c�P�h�e�r�s�o�n� �(�E�d�s�.�)�,� �E�x�e�r�c�i�s�e�,� �f�i�t�n�e�s�s� 

� � 

�a�n�d� �h�e�a�l�t�h�:� �A� �c�o�n�s�e�n�s�u�s� �o�f� �c�u�r�r�e�n�t� �k�n�o�w�l�e�d�g�e� �(�3�-�2�8�)�.� �C�h�a�m�p�a�i�g�n�,� �I�L�:� �H�u�m�a�n� 

�K�i�n�e�t�i�c�s� �P�u�b�l�i�s�h�e�r�s�.� 

�B�r�i�c�k�m�a�n�,� �P�.� �(�1�9�8�7�)�.� �C�o�m�m�i�t�m�e�n�t�.� �I�n� �C�.� �B�.� �W�o�r�t�m�a�n� �&� �R�.� �S�o�r�r�e�n�t�i�n�o� �(�E�d�s�.�)�,� 

�C�o�m�m�i�t�m�e�n�t� �,� �C�o�n�f�l�i�c�t�,� �a�n�d� �C�a�r�i�n�g� �(�1�-�1�8�)�.� �E�n�g�l�e�w�o�o�d� �C�l�i�f�f�s�,� �N�.�J�.�:� �P�r�e�n�t�i�c�e�-�H�a�l�l�.� 

�B�u�s�k�i�r�k�,� �E�.� �R�.� �(�1�9�9�0�)�.� �E�x�e�r�c�i�s�e�,� �f�i�t�n�e�s�s�,� �a�n�d� �a�g�i�n�g�.� �I�n� �C�.� �B�o�u�c�h�a�r�d�,� �R�.� �J�.� �S�h�e�p�a�r�d�,� �T�.� 

�S�t�e�p�h�e�n�s�,� �J�.� �R�.� �S�u�t�t�o�n�,� �&� �B�.� �D�.� �M�c�P�h�e�r�s�o�n� �(�E�d�s�.�)�,� �E�x�e�r�c�i�s�e�,� �f�i�t�n�e�s�s�,� �a�n�d� �h�e�a�l�t�h�:� �A� 

�c�o�n�s�e�n�s�u�s� �o�f� �c�u�r�r�e�n�t� �k�n�o�w�l�e�d�g�e� �(�6�8�7�-�6�9�8�)�.� �C�h�a�m�p�a�i�g�n�,� �I�L�:� �H�u�m�a�n� �K�i�n�e�t�i�c�s� 

�P�u�b�l�i�s�h�e�r�s�.� 

�C�a�n�a�d�a� �F�i�t�n�e�s�s� �S�u�r�v�e�y�.� �(�1�9�8�3�)�.� �F�i�t�n�e�s�s� �a�n�d� �l�i�f�e�s�t�y�l�e� �i�n� �C�a�n�a�d�a�.� �O�t�t�a�w�a�,� �O�n�t�a�r�i�o�:� 

�F�i�t�n�e�s�s� �a�n�d� �A�m�a�t�e�u�r� �S�p�o�r�t�,� �G�o�v�e�r�n�m�e�n�t� �o�f� �C�a�n�a�d�a�.� 

�C�i�a�l�d�i�n�i�,� �R�.� �B�.� �(�1�9�9�3�)�.� �I�n�f�l�u�e�n�c�e�:� �S�c�i�e�n�c�e� �a�n�d� �p�r�a�c�t�i�c�e�.� �N�e�w� �Y�o�r�k�:� �H�a�r�p�e�r� �C�o�l�l�i�n�s� 

�C�o�l�l�e�g�e� �P�u�b�l�i�s�h�e�r�s�.� 

�D�e�s�h�a�r�n�a�i�s�,� �R�.�,� �B�o�u�i�l�l�o�n�,� �J�.�,� �&� �G�o�d�i�n�,� �G�.� �(�1�9�8�6�)�.� �S�e�l�f�-�e�f�f�i�c�a�c�y� �a�n�d� �o�u�t�c�o�m�e� 

�e�x�p�e�c�t�a�t�i�o�n�s� �a�s� �d�e�t�e�r�m�i�n�a�n�t�s� �o�f� �e�x�e�r�c�i�s�e� �a�d�h�e�r�e�n�c�e�.� �P�s�y�c�h�o�l�o�g�i�c�a�l� �R�e�p�o�r�t�s�,� �5�9�,� 

�1�1�5�5�-�1�1�5�9�.� 
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�D�i�s�h�m�a�n�,� �R�.� �K�.�,� �S�a�l�l�i�s�,� �J�.� �F�.�,� �&� �O�r�r�e�n�s�t�e�i�n�,� �D�.� �R�.� �(�1�9�8�5�)�.� �T�h�e� �d�e�t�e�r�m�i�n�a�n�t�s� �o�f� �p�h�y�s�i�c�a�l� 

�a�c�t�i�v�i�t�y� �a�n�d� �e�x�e�r�c�i�s�e�.� �P�u�b�l�i�c� �H�e�a�l�t�h� �R�e�p�o�r�t�s�,� �1�0�0�,� �1�5�8�-�1�7�1�.� 

�D�r�i�n�k�w�a�t�e�r�,� �B�.� �(�1�9�8�8�)�.� �E�x�e�r�c�i�s�e� �a�n�d� �a�g�i�n�g�:� �T�h�e� �f�e�m�a�l�e� �m�a�s�t�e�r�s� �a�t�h�l�e�t�e�.� �I�n� �J�.� �L�.� �P�u�h�l� �&� 

�R�.� �O�.� �V�o�y� �(�E�d�s�.�)�,� �S�p�o�r�t� �s�c�i�e�n�c�e� �p�e�r�s�p�e�c�t�i�v�e�s� �f�o�r� �w�o�m�e�n� �(�1�6�1�-�1�6�9�)�.� �C�h�a�m�p�a�i�g�n�,� 

�I�L�:� �H�u�m�a�n� �K�i�n�e�t�i�c�s� �P�u�b�l�i�s�h�e�r�s�.� 

�D�u�n�c�a�n�,� �J�.� �J�.�,� �G�o�r�d�o�n�,� �N�.� �F�.�,� �&� �S�c�o�t�t�,� �C�.� �B�.� �(�1�9�9�1�)�.� �W�o�m�e�n� �w�a�l�k�i�n�g� �f�o�r� �h�e�a�l�t�h� 

�a�n�d� �f�i�t�n�e�s�s�:� �H�o�w� �m�u�c�h� �i�s� �e�n�o�u�g�h�?� �J�o�u�r�n�a�l� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �M�e�d�i�c�a�l� �A�s�s�o�c�i�a�t�i�o�n�,� 

�2�6�6� �(�6�)�,� �3�2�9�5�-�3�2�9�9�.� 

�E�g�g�e�r�s�,� �J�.� �L�.� �(�1�9�8�8�)�.� �W�e�l�l�-�e�l�d�e�r�l�y� �w�o�m�e�n�'�s� �e�n�t�r�a�n�c�e� �a�n�d� �a�d�h�e�r�e�n�c�e� �t�o� �s�t�r�u�c�t�u�r�e�d� �p�h�y�s�i�c�a�l� 

�f�i�t�n�e�s�s� �p�r�o�g�r�a�m�s�.� �A�c�t�i�v�i�t�i�e�s�,� �A�d�a�p�t�a�t�i�o�n� �&� �A�g�i�n�g�,� �1�1� �(�1�)�,� �2�1�-�3�0�.� 

�E�v�a�n�s�,� �W�.� �&� �R�o�s�e�n�b�e�r�g�,� �I�.� �H�.� �(�1�9�9�1�)�.� �B�i�o�m�a�r�k�e�r�s�:� �T�h�e� �1�0� �d�e�t�e�r�m�i�n�a�n�t�s� �o�f� �a�g�i�n�g� �y�o�u� 

�c�a�n� �c�o�n�t�r�o�l�.� �N�e�w� �Y�o�r�k�:� �S�i�m�o�n� �&� �S�c�h�u�s�t�e�r�.� 

�F�i�a�t�a�r�o�n�e�,� �M�.� �A�.�,� �M�a�r�k�s�,� �E�.� �C�.�,� �R�y�a�n�,� �N�.� �D�.�,� �M�e�r�e�d�i�t�h�,� �C�.� �N�.�,� �L�i�p�s�i�t�z�,� �L�.� �A�.�,� �&� 

�E�v�a�n�s�,� �W�.� �J�.� �(�1�9�9�0�)�.� �H�i�g�h� �i�n�t�e�n�s�i�t�y� �s�t�r�e�n�g�t�h� �t�r�a�i�n�i�n�g� �i�n� �n�o�n�a�g�e�n�a�r�i�a�n�s�:� �E�f�f�e�c�t�s� �o�n� 

�s�k�e�l�e�t�a�l� �m�u�s�c�l�e�.� �J�o�u�r�n�a�l� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �M�e�d�i�c�a�l� �A�s�s�o�c�i�a�t�i�o�n�,� �2�6�3� �(�2�2�)�,� �3�0�2�9�-� 

�3�0�3�4�.� 

�F�i�s�h�e�r�,� �J�.� �D�.� �&� �F�i�s�h�e�r�,� �W�.� �A�.� �(�1�9�9�2�)�.� �C�h�a�n�g�i�n�g� �A�I�D�S�-�r�i�s�k� �b�e�h�a�v�i�o�r�.� �P�s�y�c�h�o�l�o�g�i�c�a�l� 

�B�u�l�l�e�t�i�n�,� �1�1�1�,� �4�5�5�-�4�7�4�.� 

�G�l�i�d�e�w�e�l�l�,� �J�.� �C�.� �(�1�9�8�9�)�.� �S�o�m�e� �i�s�s�u�e�s� �i�n� �t�h�e� �s�t�u�d�y� �o�f� �c�o�m�m�i�t�m�e�n�t�.� �P�a�p�e�r� �p�r�e�s�e�n�t�e�d� �a�t� �t�h�e� 

�1�2�t�h� �A�n�n�u�a�l� �C�o�n�f�e�r�e�n�c�e� �o�f� �t�h�e� �S�o�c�i�e�t�y� �o�f� �S�o�u�t�h�e�a�s�t�e�r�n� �S�o�c�i�a�l� �P�s�y�c�h�o�l�o�g�i�s�t�s�,� 

�L�o�u�i�s�v�i�l�l�e�,� �K�e�n�t�u�c�k�y�.� 

�F�i�t�n�e�s�s� �O�n�t�a�r�i�o�.� �(�1�9�8�3�)�.� �P�h�y�s�i�c�a�l� �A�c�t�i�v�i�t�y� �P�a�t�t�e�r�n�s� �i�n� �O�n�t�a�r�i�o�-�I�I�.� �T�o�r�o�n�t�o�:� �M�i�n�i�s�t�r�y� �o�f� 

�T�o�u�r�i�s�m� �a�n�d� �R�e�c�r�e�a�t�i�o�n�,� �G�o�v�e�r�n�m�e�n�t� �o�f� �O�n�t�a�r�i�o�.� 
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�H�a�y�n�e�s�,� �S�.�N�.� �(�1�9�7�8�)�.� �P�r�i�n�c�i�p�l�e�s� �o�f� �b�e�h�a�v�i�o�r�a�l� �a�s�s�e�s�s�m�e�n�t�.� �N�e�w� �Y�o�r�k�,� �N�e�w� �Y�o�r�k�:� 

�G�a�r�d�n�e�r� �P�r�e�s�s�.� 

�J�e�f�f�r�e�y�,� �R�.� �W�.� �(�1�9�8�9�)�.� �R�i�s�k� �b�e�h�a�v�i�o�r� �a�n�d� �h�e�a�l�t�h�:� �C�o�n�t�r�a�s�t�i�n�g� �i�n�d�i�v�i�d�u�a�l� �a�n�d� �p�o�p�u�l�a�t�i�o�n� 

�p�e�r�s�p�e�c�t�i�v�e�s�.� �A�m�e�r�i�c�a�n� �P�s�y�c�h�o�l�o�g�i�s�t�,� �4�4�,� �1�1�9�4�-�1�2�0�2�.� 

�K�a�t�z�,� �S�.� �(�1�9�8�3�)�.� �A�s�s�e�s�s�i�n�g� �s�e�l�f�-�m�a�i�n�t�e�n�a�n�c�e�:� �A�c�t�i�v�i�t�i�e�s� �o�f� �d�a�i�l�y� �l�i�v�i�n�g�,� �m�o�b�i�l�i�t�y�,� �a�n�d� 

�i�n�s�t�r�u�m�e�n�t�a�l� �a�c�t�i�v�i�t�i�e�s� �o�f� �d�a�i�l�y� �l�i�v�i�n�g�.� �J�o�u�r�n�a�l� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �G�e�r�i�a�t�r�i�c�s� �S�o�c�i�e�t�y�,� �3�1�,� 

�7�2�1�-�7�2�7�.� 

�K�a�z�d�i�n�,� �A�.� �E�.� �(�1�9�9�4�)�.� �B�e�h�a�v�i�o�r� �M�o�d�i�f�i�c�a�t�i�o�n� �i�n� �A�p�p�l�i�e�d� �S�e�t�t�i�n�g�s�.� �P�a�c�i�f�i�c� �G�r�o�v�e�,� �C�A�:� 

�B�r�o�o�k�s� �C�o�l�e�.� 

�K�i�n�g�,� �A�.� �C�.� �(�1�9�9�1�)�.� �P�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �a�n�d� �h�e�a�l�t�h� �e�n�h�a�n�c�e�m�e�n�t� �i�n� �o�l�d�e�r� �a�d�u�l�t�s�:� �C�u�r�r�e�n�t� 

�s�t�a�t�u�s� �a�n�d� �f�u�t�u�r�e� �p�r�o�s�p�e�c�t�s�.� �A�n�n�a�l�s� �o�f� �B�e�h�a�v�i�o�r�a�l� �M�e�d�i�c�i�n�e�,� �1�3�,� �8�7�-�9�0�.� 

�K�i�n�g�,� �A�.� �C�.�,� �T�a�y�l�o�r�,� �C�.� �B�.�,� �H�a�s�k�e�l�l�,� �W�.� �L�.�,� �&� �D�e�B�u�s�k�,� �R�.� �F�.� �(�1�9�9�0�)�.� �I�d�e�n�t�i�f�y�i�n�g� 

�s�t�r�a�t�e�g�i�e�s� �f�o�r� �i�n�c�r�e�a�s�i�n�g� �e�m�p�l�o�y�e�e� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �l�e�v�e�l�s�:� �F�i�n�d�i�n�g�s� �f�r�o�m� �t�h�e� 

�S�t�a�n�f�o�r�d�/�L�o�c�k�h�e�e�d� �e�x�e�r�c�i�s�e� �s�u�r�v�e�y�.� �H�e�a�l�t�h� �E�d�u�c�a�t�i�o�n� �Q�u�a�r�t�e�r�l�y�,� �1�7� �(�3�)�,� �2�6�9�-�2�8�5�.� 

�L�o�m�b�a�r�d�,� �D�.�N�.�,� �L�o�m�b�a�r�d�,� �T�.�N�.�,� �&� �W�i�n�e�t�t�,� �R�.�A�.� �(�1�9�9�5�)�.� �W�a�l�k�i�n�g� �t�o� �m�e�e�t� �h�e�a�l�t�h� 

�g�u�i�d�e�l�i�n�e�s�:� �T�h�e� �e�f�f�e�c�t� �o�f� �p�r�o�m�p�t�i�n�g� �f�r�e�q�u�e�n�c�y� �a�n�d� �p�r�o�m�p�t� �s�t�r�u�c�t�u�r�e�.� �H�e�a�l�t�h� 

�P�s�y�c�h�o�l�o�g�y� �,� �1�4� �(�2�)�,� �1�6�4�-�1�7�0�.� 

�M�a�r�c�u�s�,� �B�.� �H�.� �&� �S�i�m�k�i�n�,� �L�.� �R�.� �(�1�9�9�3�)�.� �T�h�e� �s�t�a�g�e�s� �o�f� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r�.� �J�o�u�r�n�a�l� 

�o�f� �S�p�o�r�t�s� �M�e�d�i�c�i�n�e� �a�n�d� �P�h�y�s�i�c�a�l� �F�i�t�n�e�s�s�,� �3�3�,� �8�3�-�8�8�.� 

�M�a�r�c�u�s�,� �B�.� �H�.�,� �B�a�n�s�p�a�c�h�,� �S�.� �W�.�,� �L�e�f�e�b�v�r�e�,� �R�.� �C�.�,� �R�o�s�s�i�,� �J�.� �S�.�,� �C�a�r�l�e�t�o�n�,� �R�.� �A�.�,� �&� 

� � 

�A�b�r�a�m�s�,� �D�.� �B�.� �(�1�9�9�2�)�.� �U�s�i�n�g� �t�h�e� �s�t�a�g�e�s� �o�f� �c�h�a�n�g�e� �m�o�d�e�l� �t�o� �i�n�c�r�e�a�s�e� �t�h�e� �a�d�o�p�t�i�o�n� �o�f� 

�p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �a�m�o�n�g� �c�o�m�m�u�n�i�t�y� �p�a�r�t�i�c�i�p�a�n�t�s�.� �A�m�e�r�i�c�a�n� �J�o�u�r�n�a�l� �o�f� �H�e�a�l�t�h� 

�P�r�o�m�o�t�i�o�n�,� �6�,� �4�2�4�-�4�2�9�.� 
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�M�a�r�c�u�s�,� �B�.� �H�.�,� �R�a�k�o�w�s�k�i�,� �W�.�,� �&� �R�o�s�s�i�,� �J�.� �S�.� �(�1�9�9�2�)�.� �A�s�s�e�s�s�i�n�g� �m�o�t�i�v�a�t�i�o�n�a�l� �r�e�a�d�i�n�e�s�s� 

�a�n�d� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g� �f�o�r� �e�x�e�r�c�i�s�e�.� �H�e�a�l�t�h� �P�s�y�c�h�o�l�o�g�y�,� �1�1�,� �2�5�7�-�2�6�1�.� 

�M�a�r�c�u�s�,� �B�.� �H�.�,� �S�e�l�b�y�,� �V�.� �C�,� �N�i�a�u�r�i�,� �R�.� �S�.�,� �&� �R�o�s�s�i�,� �J�.� �S�.� �(�1�9�9�2�)�.� �S�e�l�f�-�e�f�f�i�c�a�c�y� �a�n�d� �t�h�e� 

�s�t�a�g�e�s� �o�f� �e�x�e�r�c�i�s�e� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e�.� �R�e�s�e�a�r�c�h� �Q�u�a�r�t�e�r�l�y� �f�o�r� �E�x�e�r�c�i�s�e� �a�n�d� �S�p�o�r�t�,� �6�3�,� 

�6�0�-�6�6�.� 

�M�a�r�l�a�t�t�,� �G�.� �A�.� �(�1�9�8�8�)�.� �M�a�t�c�h�i�n�g� �c�l�i�e�n�t�s� �t�o� �t�r�e�a�t�m�e�n�t�:� �T�r�e�a�t�m�e�n�t� �m�o�d�e�l�s� �a�n�d� �s�t�a�g�e�s� �o�f� 

�c�h�a�n�g�e�.� �I�n� �D�.� �M�.� �D�o�n�o�v�a�n� �&� �G�.� �A�.� �M�a�r�l�a�t�t� �(�E�d�s�.�)�,� �A�s�s�e�s�s�m�e�n�t� �o�f� �A�d�d�i�c�t�i�v�e� 

�B�e�h�a�v�i�o�r�s� �(�p�p�.� �4�7�4�-�4�8�3�)�.� �N�e�w� �Y�o�r�k�:� �G�u�i�l�f�o�r�d� �P�r�e�s�s�.� 

�M�c�A�u�l�e�y�,� �E�.� �(�1�9�9�2�)�.� �T�h�e� �r�o�l�e� �o�f� �e�f�f�i�c�a�c�y� �c�o�g�n�i�t�i�o�n�s� �i�n� �t�h�e� �p�r�e�d�i�c�t�i�o�n� �o�f� �e�x�e�r�c�i�s�e� 

�b�e�h�a�v�i�o�r� �i�n� �m�i�d�d�l�e�-�a�g�e�d� �a�d�u�l�t�s�.� �J�o�u�r�n�a�l� �o�f� �B�e�h�a�v�i�o�r�a�l� �M�e�d�i�c�i�n�e�,� �1�5� �(�1�)�,� �6�5�-�8�8�.� 

�M�c�A�u�l�e�y�,� �E�.� �&� �C�o�u�n�e�y�a�,� �K�.�S�.� �(�1�9�9�3�)�.� �A�d�h�e�r�e�n�c�e� �t�o� �e�x�e�r�c�i�s�e� �a�n�d� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �a�s� 

�h�e�a�l�t�h�-�p�r�o�m�o�t�i�n�g� �b�e�h�a�v�i�o�r�s�:� �A�t�t�i�t�u�d�i�n�a�l� �a�n�d� �s�e�l�f�-�e�f�f�i�c�a�c�y� �i�n�f�l�u�e�n�c�e�s�.� �A�p�p�l�i�e�d� �a�n�d� 

�P�r�e�v�e�n�t�i�v�e� �P�s�y�c�h�o�l�o�g�y�,� �2�,� �6�5�-�7�7�.� 

�M�c�C�o�n�n�a�u�g�h�y�,� �E�.� �A�.�,� �P�r�o�c�h�a�s�k�a�,� �J�.� �O�.�,� �&� �V�e�l�i�c�e�r�,� �W�.� �F�.� �(�1�9�8�3�)�.� �S�t�a�g�e�s� �o�f� �c�h�a�n�g�e� �i�n� 

�p�s�y�c�h�o�t�h�e�r�a�p�y�:� �M�e�a�s�u�r�e�m�e�n�t� �a�n�d� �s�a�m�p�l�e� �p�r�o�f�i�l�e�s�.� �P�s�y�c�h�o�t�h�e�r�a�p�y�:� �T�h�e�o�r�y�,� �R�e�s�e�a�r�c�h� 

�a�n�d� �P�r�a�c�t�i�c�e�,� �2�0�,� �3�6�8�-�3�7�5�.� 

�M�o�b�i�l�y�,� �K�.� �E�.� �(�1�9�8�2�)�.� �M�o�t�i�v�a�t�i�o�n�a�l� �a�s�p�e�c�t�s� �o�f� �e�x�e�r�c�i�s�e� �f�o�r� �t�h�e� �e�l�d�e�r�l�y�:� �B�a�r�r�i�e�r�s� �a�n�d� 

�s�o�l�u�t�i�o�n�s�.� �P�h�y�s�i�c�a�l� �a�n�d� �O�c�c�u�p�a�t�i�o�n�a�l� �T�h�e�r�a�p�y� �i�n� �G�e�r�i�a�t�r�i�c�s�,� �1� �(�4�)�,� �4�3�-�5�4�.� 

�M�y�e�r�s�,� �A�.� �M�.� �&� �G�o�n�d�a�,� �G�.� �(�1�9�8�6�)�.� �R�e�s�e�a�r�c�h� �o�n� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �i�n� �t�h�e� �e�l�d�e�r�l�y�:� 

�P�r�a�c�t�i�c�a�l� �i�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �p�r�o�g�r�a�m� �p�l�a�n�n�i�n�g�.� �C�a�n�a�d�i�a�n� �J�o�u�r�n�a�l� �o�n� �A�g�i�n�g�,� �5� �(�3�)�,� �1�7�5�-� 

�1�8�7�.� 

�O�'�B�r�i�e�n�,� �S�.� �J�.� �&� �V�e�r�t�i�n�s�k�y�,� �P�.� �A�.� �(�1�9�9�1�)�.� �U�n�f�i�t� �s�u�r�v�i�v�o�r�s�:� �E�x�e�r�c�i�s�e� �a�s� �a� �r�e�s�o�u�r�c�e� �f�o�r� 

�a�g�i�n�g� �w�o�m�e�n�.� �T�h�e� �G�e�r�o�n�t�o�l�o�g�i�s�t�,� �3�1� �(�3�)�,� �3�4�7�-�3�5�7�.� 
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�P�a�f�f�e�n�b�a�r�g�e�r�,� �R�.� �S�.�,� �H�y�d�e�,� �R�.� �T�.�,� �W�i�n�g�,� �A�.� �L�.�,� �&� �H�s�i�e�h�,� �C�.� �(�1�9�8�6�)�.� �P�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y�,� 

�a�l�l�-�c�a�u�s�e� �m�o�r�t�a�l�i�t�y�,� �a�n�d� �l�o�n�g�e�v�i�t�y� �o�f� �c�o�l�l�e�g�e� �a�l�u�m�n�i�.� �N�e�w� �E�n�g�l�a�n�d� �J�o�u�r�n�a�l� �o�f� 

�M�e�d�i�c�i�n�e�,� �3�1�4� �(�1�0�)�,� �6�0�5�-�6�1�3�.� 

�P�a�t�r�i�c�k�,� �K�.�,� �S�a�l�l�i�s�,� �J�.�F�.�,� �L�o�n�g�,� �B�.�,� �C�a�l�f�a�s�,� �K�.�J�.�,� �W�o�o�t�e�n�,� �W�.�,� �H�e�a�t�h�,� �G�.�,� �&�P�r�a�t�t�,� �M�.� 

�(�1�9�9�4�)�.� �A� �n�e�w� �t�o�o�l� �f�o�r� �e�n�c�o�u�r�a�g�i�n�g� �a�c�t�i�v�i�t�y�:� �P�r�o�j�e�c�t� �P�A�C�E�.� �T�h�e� �P�h�y�s�i�c�i�a�n� �a�n�d� 

�S�p�o�r�t�s�m�e�d�i�c�i�n�e�,� �2�2� �(�1�1�)�,� �4�5�-�5�5�.� 

�P�e�r�r�i�,� �S�.� �&� �T�e�m�p�l�e�r�,� �D�.� �I�.� �(�1�9�8�5�)�.� �T�h�e� �e�f�f�e�c�t�s� �o�f� �a�n� �a�e�r�o�b�i�c� �e�x�e�r�c�i�s�e� �p�r�o�g�r�a�m� �o�n� 

�p�s�y�c�h�o�l�o�g�i�c�a�l� �v�a�r�i�a�b�l�e�s� �i�n� �o�l�d�e�r� �a�d�u�l�t�s�.� �I�n�t�e�r�n�a�t�i�o�n�a�l� �J�o�u�r�n�a�l� �o�f� �A�g�i�n�g� �a�n�d� �H�u�m�a�n� 

�D�e�v�e�l�o�p�m�e�n�t�,� �2�0�,� �1�6�7�-�1�7�2�.� 

�P�e�r�r�i�n�,� �B�.� �(�1�9�8�1�)�.� �P�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� �p�a�t�t�e�r�n�s� �i�n� �O�n�t�a�r�i�o�.� �T�o�r�o�n�t�o�:� �O�n�t�a�r�i�o� �M�i�n�i�s�t�r�y� �o�f� 

�C�u�l�t�u�r�e� �a�n�d� �R�e�c�r�e�a�t�i�o�n�.� 

�P�o�w�e�l�l�,� �K�.� �E�.�,� �T�h�o�m�p�s�o�n�,� �P�.� �D�.�,� �C�a�s�p�e�r�s�o�n�,� �C�.� �J�.�,� �&� �K�e�n�d�r�i�c�k�,� �J�.� �S�.� �(�1�9�8�7�)�.� �P�h�y�s�i�c�a�l� 

�a�c�t�i�v�i�t�y� �a�n�d� �t�h�e� �i�n�c�i�d�e�n�c�e� �o�f� �c�o�r�o�n�a�r�y� �h�e�a�r�t� �d�i�s�e�a�s�e�.� �A�n�n�u�a�l� �R�e�v�i�e�w� �o�f� �P�u�b�l�i�c� 

�H�e�a�l�t�h�,� �8�,� �2�5�3�-�2�8�7�.� 

�P�r�o�c�h�a�s�k�a�,� �J�.� �O�.�,� �D�i�C�l�e�m�e�n�t�e�,� �C�.� �C�.�,� �&� �N�o�r�c�r�o�s�s�,� �J�.� �C�.� �(�1�9�9�2�)�.� �I�n� �s�e�a�r�c�h� �o�f� �h�o�w� �p�e�o�p�l�e� 

�c�h�a�n�g�e�.� �A�m�e�r�i�c�a�n� �P�s�y�c�h�o�l�o�g�i�s�t�,� �4�7�,� �1�1�0�2�-�1�1�1�4�.� 

�P�r�o�c�h�a�s�k�a�,� �J�.� �O�.� �&� �D�i�C�l�e�m�e�n�t�e�,� �C�.� �C�.� �(�1�9�8�3�)�.� �S�t�a�g�e�s� �a�n�d� �p�r�o�c�e�s�s�e�s� �o�f� �s�e�l�f�-�c�h�a�n�g�e� �o�f� 

�s�m�o�k�i�n�g�:� �T�o�w�a�r�d� �a�n� �i�n�t�e�g�r�a�t�i�v�e� �m�o�d�e�l� �o�f� �c�h�a�n�g�e�.� �J�o�u�r�n�a�l� �o�f� �C�o�n�s�u�l�t�i�n�g� �a�n�d� 

�C�l�i�n�i�c�a�l� �P�s�y�c�h�o�l�o�g�y�,� �5�1�,� �3�9�0�-�3�9�5�.� 

�S�a�g�e�r�,� �K�.� �(�1�9�8�3�)�.� �S�e�n�i�o�r� �f�i�t�n�e�s�s�:� �F�o�r� �t�h�e� �h�e�a�l�t�h� �o�f� �i�t�.� �T�h�e� �P�h�y�s�i�c�i�a�n� �a�n�d� �S�p�o�r�t�s� 

�M�e�d�i�c�i�n�e�,� �1�1�(�1�0�)�,� �3�1�-�3�6�.� 

�S�a�l�l�i�s�,� �J�.� �F�.�,� �H�a�s�k�e�l�l�,� �W�.� �L�.�,� �F�o�r�t�m�a�n�n�,� �S�.� �P�.�,� �V�r�a�n�i�z�a�n�,� �K�.� �M�.�,� �T�a�y�l�o�r�,� �C�.� �B�.�,� �&� 

�S�o�l�o�m�o�n�,� �D�.� �S�.� �(�1�9�8�6�)�.� �P�r�e�d�i�c�t�o�r�s� �o�f� �a�d�o�p�t�i�o�n� �a�n�d� �m�a�i�n�t�e�n�a�n�c�e� �o�f� �p�h�y�s�i�c�a�l� �a�c�t�i�v�i�t�y� 

�i�n� �a� �c�o�m�m�u�n�i�t�y� �s�a�m�p�l�e�.� �P�r�e�v�e�n�t�i�v�e� �M�e�d�i�c�i�n�e�,� �1�5�,� �3�3�1�-�3�4�1�.� 
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�S�h�e�p�a�r�d�,� �R�.� �J�.� �(�1�9�9�0�)�.� �T�h�e� �s�c�i�e�n�t�i�f�i�c� �b�a�s�i�s� �o�f� �e�x�e�r�c�i�s�e� �p�r�e�s�c�r�i�b�i�n�g� �f�o�r� �t�h�e� �v�e�r�y� �o�l�d�.� 

�J�o�u�r�n�a�l� �o�f� �t�h�e� �A�m�e�r�i�c�a�n� �G�e�r�i�a�t�r�i�c�s� �S�o�c�i�e�t�y�,� �3�8�,� �6�2�-�7�0�.� 

�S�h�e�p�a�r�d�,� �R�.� �J�.� �(�1�9�7�8�)�.� �P�h�y�s�i�c�a�l� �A�c�t�i�v�i�t�y� �a�n�d� �A�g�i�n�g�.� �C�h�i�c�a�g�o�:� �Y�e�a�r�b�o�o�k� �M�e�d�i�c�a�l� 

�P�u�b�l�i�s�h�e�r�s�.� �|� 

�S�m�i�t�h�,� �E�.�L�.�,� �S�m�i�t�h�,� �K�.�A�.�,� �&� �G�i�l�l�i�g�a�n�,� �C�.� �(�1�9�9�0�)�.� �I�n� �C�.� �B�o�u�c�h�a�r�d�,� �R�.� �J�.� �S�h�e�p�a�r�d�,� �T�.� 

�S�t�e�p�h�e�n�s�,� �J�.� �R�.� �S�u�t�t�o�n�,� �&� �B�.� �D�.� �M�c�P�h�e�r�s�o�n� �(�E�d�s�.�)�,� �E�x�e�r�c�i�s�e�,� �f�i�t�n�e�s�s�,� �a�n�d� �h�e�a�l�t�h�:� �A� 

� � 

�c�o�n�s�e�n�s�u�s� �o�f� �c�u�r�r�e�n�t� �k�n�o�w�l�e�d�g�e� �(�5�1�7�-�5�2�8�)�.� �C�h�a�m�p�a�i�g�n�,� �I�L�:� �H�u�m�a�n� �K�i�n�e�t�i�c�s� 

�P�u�b�l�i�s�h�e�r�s�.� 

�S�o�n�s�t�r�o�e�m�,� �R�.�J�.� �&� �M�o�r�g�a�n�,� �W�.�P�.� �(�1�9�8�9�)�.� �E�x�e�r�c�i�s�e� �a�n�d� �s�e�l�f�-�e�s�t�e�e�m�:� �R�a�t�i�o�n�a�l�e� �a�n�d� 

�m�o�d�e�l�.� �M�e�d�i�c�a�l� �S�c�i�e�n�c�e� �o�f� �S�p�o�r�t�s� �a�n�d� �E�x�e�r�c�i�s�e�,� �2�1�,� �3�2�9�-�3�3�7�.� 

�T�h�o�r�n�b�e�r�r�y�,� �O�.�T�.�,� �W�i�l�s�o�n�,� �R�.�W�.�,� �&� �G�o�l�d�e�n�,� �P�.�M�.� �(�1�9�8�6�)�.� �T�h�e� �1�9�8�5� �h�e�a�l�t�h� �p�r�o�m�o�t�i�o�n� 

�a�n�d� �d�i�s�e�a�s�e� �p�r�e�v�e�n�t�i�o�n� �s�u�r�v�e�y�.� �P�u�b�l�i�c� �H�e�a�l�t�h� �R�e�p�o�r�t�s�,� �1�0�1�,� �5�6�6�-�6�1�0�.� 

�U�.�S�.� �D�e�p�a�r�t�m�e�n�t� �o�f� �H�e�a�l�t�h� �a�n�d� �H�u�m�a�n� �S�e�r�v�i�c�e�s� �(�1�9�9�3�)�.� 

�U�.�S�.� �D�e�p�a�r�t�m�e�n�t� �o�f� �H�e�a�l�t�h� �a�n�d� �H�u�m�a�n� �S�e�r�v�i�c�e�s� �(�1�9�9�1�)�.� �H�e�a�l�t�h�y� �P�e�o�p�l�e� �2�0�0�0�:� �N�a�t�i�o�n�a�l� 

�h�e�a�l�t�h� �p�r�o�m�o�t�i�o�n� �a�n�d� �d�i�s�e�a�s�e� �p�r�e�v�e�n�t�i�o�n� �o�b�j�e�c�t�i�v�e�s�.� 

�V�e�r�t�i�n�s�k�y�,� �P�.� �&� �A�u�m�a�n�,� �J�.� �T�.� �(�1�9�8�8�)�.� �E�l�d�e�r�l�y� �w�o�m�e�n�'�s� �b�a�r�r�i�e�r�s� �t�o� �e�x�e�r�c�i�s�e� �p�a�r�t� �I�:� 

�P�e�r�c�e�i�v�e�d� �r�i�s�k�s�.� �H�e�a�l�t�h� �V�a�l�u�e�s�,� �1�2� �(�4�)�,� �1�3�-�1�9�.� 

�W�a�n�k�e�l�,� �L�.� �M�.� �(�1�9�8�8�)�.� �E�x�e�r�c�i�s�e� �a�d�h�e�r�e�n�c�e� �a�n�d� �l�e�i�s�u�r�e� �a�c�t�i�v�i�t�y�:� �P�a�t�t�e�r�n�s� �o�f� �i�n�v�o�l�v�e�m�e�n�t� 

�a�n�d� �i�n�t�e�r�v�e�n�t�i�o�n�s� �t�o� �f�a�c�i�l�i�t�a�t�e� �r�e�g�u�l�a�r� �a�c�t�i�v�i�t�y�.� �I�n� �R�.� �K�.� �D�i�s�h�m�a�n� �(�E�d�.�)�,� �E�x�e�r�c�i�s�e� 

�A�d�h�e�r�e�n�c�e�:� �I�t�s� �I�m�p�a�c�t� �o�n� �P�u�b�l�i�c� �H�e�a�l�t�h� �(�p�p�.� �3�6�9�-�3�9�6�)�.� �C�h�a�m�p�a�i�g�n�,� �I�L�:� �H�u�m�a�n� 

�K�i�n�e�t�i�c�s� �P�u�b�l�i�s�h�e�r�s�.� 

�W�a�r�d�,� �A�.�,� �T�a�y�l�o�r�,� �P�.�,� �&� �R�i�p�p�e�,� �J�.� �M�.� �(�1�9�9�1�)�.� �H�o�w� �t�o� �t�a�y�l�o�r� �a�n�d� �e�x�e�r�c�i�s�e� �p�r�o�g�r�a�m�.� �T�h�e� 

�P�h�y�s�i�c�i�a�n� �a�n�d� �S�p�o�r�t�s� �M�e�d�i�c�i�n�e�,� �1�9� �(�9�)�,� �6�4�-�7�6�.� 
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�W�i�n�e�t�t�,� �R�.� �A�.�,� �A�n�d�e�r�s�o�n�,� �E�.� �S�.�,� �M�o�o�r�e�,� �J�.� �F�.�,� �S�i�k�k�e�m�a�,� �K�.� �J�.�,� �H�o�o�k�,� �R�.� �J�.�,� �W�e�b�s�t�e�r�,� �D�.� 

�A�.�,� �T�a�y�l�o�r�,� �C�.� �D�.�,� �D�a�l�t�o�n�,� �J�.� �E�.�,� �O�l�l�e�n�d�i�c�k�,� �T�.� �H�.�,� �&� �E�i�s�l�e�r�,� �R�.� �M�.� �(�1�9�9�2�)�.� 

�F�a�m�i�l�y�/�m�e�d�i�a� �a�p�p�r�o�a�c�h� �t�o� �H�I�V� �p�r�e�v�e�n�t�i�o�n�:� �R�e�s�u�l�t�s� �w�i�t�h� �a� �h�o�m�e�-�b�a�s�e�d�,� �p�a�r�e�n�t�-�t�e�e�n� 

�v�i�d�e�o� �p�r�o�g�r�a�m�.� �H�e�a�l�t�h� �P�s�y�c�h�o�l�o�g�y�,� �1�1�,� �2�0�3�-�2�0�6�.� 

�W�i�n�e�t�t�,� �R�.� �A�.�,� �K�i�n�g�,� �A�.� �C�.�,� �&� �A�l�t�m�a�n�,� �D�.� �G�.� �(�1�9�8�9�)�.� �H�e�a�l�t�h� �p�s�y�c�h�o�l�o�g�y� �a�n�d� �p�u�b�l�i�c� 

�h�e�a�l�t�h�:� �A�n� �i�n�t�e�g�r�a�t�i�v�e� �a�p�p�r�o�a�c�h�.� �N�e�w� �Y�o�r�k�:� �P�e�r�g�a�m�o�n� �P�r�e�s�s�.� 
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�T�a�b�l�e� �1�.� �D�e�f�i�n�i�t�i�o�n�s� �o�f� �S�t�a�g�e�s� �o�f� �B�e�h�a�v�i�o�r� �C�h�a�n�g�e� 
� � 

�S�t�a�g�e� �D�e�f�i�n�i�t�i�o�n� �&� �I�n�t�e�r�v�e�n�t�i�o�n� �S�t�r�a�t�e�g� �(�i�e�s�)� 
� � 

�P�r�e�c�o�n�t�e�m�p�l�a�t�i�o�n�  � �� �D�e�f�i�n�i�t�i�o�n�:� �I�n�d�i�v�i�d�u�a�l�s� �a�r�e� �n�o�t� �c�o�n�s�i�d�e�r�i�n�g� �c�h�a�n�g�e� �i�n� �t�a�r�g�e�t� 

�C�o�n�t�e�m�p�l�a�t�i�o�n� 

�P�r�e�p�a�r�a�t�i�o�n� 

�A�c�t�i�o�n� 

�M�a�i�n�t�e�n�a�n�c�e� 

�b�e�h�a�v�i�o�r� �a�n�d� �h�a�v�e� �n�o� �p�l�a�n�s� �t�o� �c�h�a�n�g�e� �w�i�t�h�i�n� �t�h�e� �n�e�x�t� �6� 
�m�o�n�t�h�s�:� �s�o�m�e� �r�e�a�s�o�n�s� �i�n�c�l�u�d�e� �b�e�i�n�g� �u�n�i�n�f�o�r�m�e�d� �a�b�o�u�t� �t�h�e� 
�c�o�n�s�e�q�u�e�n�c�e�s� �o�f� �t�h�e�i�r� �b�e�h�a�v�i�o�r�,� �d�e�m�o�r�a�l�i�z�e�d� �a�b�o�u�t� �t�h�e�i�r� 
�a�b�i�l�i�t�y� �t�o� �c�h�a�n�g�e�,� �a�n�d� �t�h�e� �i�n�d�i�v�i�d�u�a�l� �m�a�y� �s�i�t�u�p�l�y� �n�o�t� �w�a�n�t� �t�o� 
�t�h�i�n�k� �a�b�o�u�t� �c�h�a�n�g�e�.� 

�I�n�t�e�r�v�e�n�t�i�o�n�:� �I�n�f�o�r�m�a�t�i�o�n� 

�D�e�f�i�n�i�t�i�o�n�:� �I�n�d�i�v�i�d�u�a�l�s� �a�r�e� �c�o�n�s�i�d�e�r�i�n�g� �c�h�a�n�g�e� �i�n� �t�a�r�g�e�t� 
�b�e�h�a�v�i�o�r� �a�n�d� �s�e�r�i�o�u�s�l�y� �c�o�n�s�i�d�e�r�i�n�g� �c�h�a�n�g�e� �w�i�t�h�i�n� �t�h�e� �n�e�x�t� �6� 
�m�o�n�t�h�s�:� �A�m�b�i�v�a�l�e�n�t� �a�b�o�u�t� �c�o�s�t�s� �a�n�d� �b�e�n�e�f�i�t�s�:� 

�I�n�t�e�r�v�e�n�t�i�o�n�:� �O�p�e�n� �t�o� �f�e�e�d�b�a�c�k�.� �P�r�o�v�i�d�e� �m�o�r�e� �i�n�f�o�r�m�a�t�i�o�n� 
�a�b�o�u�t� �p�r�o�b�l�e�m� �a�n�d� �h�o�w� �t�o� �c�h�a�n�g�e�.� �P�r�o�v�i�d�e� �c�o�s�t� �a�n�d� �b�e�n�e�f�i�t� 
�i�n�f�o�r�m�a�t�i�o�n� �(�s�t�r�e�s�s� �a�d�v�a�n�t�a�g�e�s� �v�e�r�s�u�s� �d�i�s�a�d�v�a�n�t�a�g�e�s�)� 

�D�e�f�i�n�i�t�i�o�n�:� �I�n�d�i�v�i�d�u�a�l�s� �r�e�a�d�y� �t�o� �t�a�k�e� �a�c�t�i�o�n� �a�n�d� �a�r�e� 
�s�e�r�i�o�u�s�l�y� �p�l�a�n�n�i�n�g� �t�o� �c�h�a�n�g�e� �w�i�t�h�i�n� �t�h�e� �n�e�x�t� �m�o�n�t�h�.� �s�u�c�h� �a�s� 
�r�e�d�u�c�i�n�g� �t�h�e� �f�r�e�q�u�e�n�c�y� �o�f� �t�h�e� �p�r�o�b�l�e�m� �b�e�h�a�v�i�o�r�.� �o�r� �t�r�y�i�n�g� 
�o�n�a� �n�e�w� �b�e�h�a�v�i�o�r� �t�o� �s�e�e� �h�o�w� �i�f� �f�i�t�s�.� 

�I�n�t�e�r�v�e�n�t�i�o�n�:� �E�d�u�c�a�t�i�n�g� �s�m�a�l�l� �s�t�e�p� �b�y� �s�t�e�p� �c�h�a�n�g�e�s� �a�n�d� 
�e�n�c�o�u�r�a�g�i�n�g� �t�r�y�i�n�g� �o�u�t� �n�e�w� �b�e�h�a�v�i�o�r�:� �s�k�i�l�l� �b�u�i�l�d�i�n�g�.� 

�D�e�f�i�n�i�t�i�o�n�:� �i�n�d�i�v�i�d�u�a�l�s� �a�c�t�i�v�e�l�y�,� �o�v�e�r�t�l�y� �m�o�d�i�f�y�i�n�g� �t�h�e�i�r� 
�h�a�b�i�t�s� �o�r� �e�n�v�i�r�o�n�m�e�n�t� �(�1�.�e�.�.� �h�a�v�e� �c�o�n�d�o�m�s� �a�v�a�t�l�a�b�l�e�,� �a�n�d� �a�r�e� 
�a�c�t�u�a�l�l�y� �u�s�i�n�g� �c�o�n�d�o�m�s�)� �a�n�d� �f�a�s�t�s� �u�p� �t�o� �s�i�x� �m�o�n�t�h�s�.� 

�I�n�t�e�r�v�e�n�t�i�o�n�:� �M�a�n�i�p�u�l�a�t�i�n�g� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �s�o� �t�h�a�t� �t�h�e�r�e� 
�a�r�e� �o�p�p�o�r�t�u�n�i�t�i�e�s� �t�o� �e�n�g�a�g�e� �i�n� �n�e�w� �b�e�h�a�v�i�o�r� �(�e�x�a�m�p�l�e�:� 
�h�a�v�i�n�g� �c�o�n�d�o�m�s� �a�v� �a�i�l�a�b�l�e�)� 

�D�e�f�i�n�i�f�i�o�n�:� �I�n�d�i�v�i�d�u�a�l�s� �c�o�n�t�i�n�u�i�n�g� �t�o� �m�a�i�n�t�a�t�n� �t�h�e� �t�a�r�g�e�t� 
�b�e�h�a�v�i�o�r� �a�l�l�e�r� �s�i�x� �m�o�n�t�h�s� �o�f� �c�o�n�t�i�n�u�o�u�s� �s�u�c�c�e�s�s�f�u�l� �b�e�h�a�v�i�o�r� 
�(�i�.�e�.�.� �a�l�w�a�y�s� �u�s�i�n�g� �c�o�n�d�o�m�s�)�.� 

�I�n�t�e�r�v�e�n�t�i�o�n�:� �G�r�o�u�p� �s�u�p�p�o�r�t�.� �c�o�n�t�i�n�u�e�d� �e�d�u�c�a�t�i�o�n� �a�i�m�e�d� �a�t� 
�c�o�u�n�t�e�r�i�n�g� �d�i�s�a�d�v�a�n�t�a�g�e�s� �o�f� �b�e�h�a�v�i�o�r� �c�h�a�n�g�e� 
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�T�a�b�l�e� �2�.� �S�u�m�m�a�r�y� �S�t�a�t�i�s�t�i�c�s� �f�o�r� �D�e�m�o�g�r�a�p�h�i�c� �I�n�f�o�r�m�a�t�i�o�n� �b�y� �G�r�o�u�p�.� 
� � 

� � 

�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �C�o�n�t�r�o�l� �G�r�o�u�p� �C�o�m�p�a�r�i�s�o�n� 
�(�n�=�2�3�)� �(�n�=�1�2�)� �T�e�s�t� �P�p� 

�A�g�e� 
�M�e�a�n� �6�4�.�2� �6�7�.�6� �t�=�1�.�3�0� �2�0�1� 
�S�D� �7�.�4� �7�.�1� 

�F�e�m�a�l�e� �6�1� �%� �7�5� �%� �x�°�=�0�.�7�0� �.�4�0�3� 

�M�a�r�r�i�e�d� �8�7� �%� �5�8� �%� �x�°�=�3�.�6�6� �.�0�6�0� 

�M�i�n�i�m�u�m� �o�f� �H�i�g�h� �S�c�h�o�o�l� 
�E�d�u�c�a�t�i�o�n� �8�7� �%� �9�2�%� �x�°�=�1�.�7�6� �6�2�3� 

� � 
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�T�a�b�l�e� �3�.� �M�e�a�n�s� �a�n�d� �S�t�a�n�d�a�r�d� �D�e�v�i�a�t�i�o�n�s� �f�o�r� �D�e�p�e�n�d�e�n�t� �M�e�a�s�u�r�e�s�.� 
� � 

� � 

�B�a�s�e�l�i�n�e� �F�o�l�l�o�w�-�u�p� �1� �F�o�l�l�o�w�-�u�p� �2� 
�E�x�p�e�r�i�m�e�n�t�a�l� �C�o�n�t�r�o�l� �E�x�p�e�r�i�m�e�n�t�a�l� �C�o�n�t�r�o�l� �E�x�p�e�r�i�m�e�n�t�a�l� �C�o�n�t�r�o�l� 

�A�e�r�D�a�y�s� 
�M�e�a�n� �3�.�9� �3�.�1� �8�.�3� �6�.�5� �7�.�3� �7�.�5� 
�S�D� �5�.�4� �3�.�5� �5�.�0� �6�.�0� �6�.�2� �6�.�6� 

�A�e�r�D�a�y�s� �>� �2�0� 
�M�e�a�n� �1�.�6� �0�.�9� �4�.�7� �2�.�8� �4�.�2� �3�.�8� 
�S�D� �2�.�6� �1�.�2� �4�.�2� �4�.�6� �4�1� �5�.�5� 

�A�e�r�T�i�m�e� 
�M�e�a�n� �7�9�.�2� �7�9�.�8� �2�1�5�.�8� �1�2�4�.�0� �1�8�8�.�9� �1�7�4�.�8� 
�S�D� �9�6�.�5� �1�1�4�.�5� �1�5�1�.�9� �1�3�5�.�6� �1�5�9�.�7� �1�8�8�.�0� 

�A�e�r�T�i�m�e� �>� �2�0� 
�M�e�a�n� �4�8�.�0� �5�7�.�9� �1�5�9�.�7� �9�3�.�3� �1�3�9�.�7� �1�3�8�.�3� �-� 
�S�D� �7�8�.�6� �1�1�4�.�5� �1�5�7�.�0� �1�4�3�.�7� �1�5�8�.�8� �1�9�7�.�6� 

�A�n�y� �D�a�y�s� 
�M�e�a�n� �5�.�0� �5�.�5� �9�.�4� �7�.�5� �8�.�1� �8�.�6� 
�S�D� �6�.�1� �7�.�6� �5�.�2� �7�.�1� �5�.�8� �8�.�1� 

�A�n�y�M�i�n�s� �|� 
�M�e�a�n� �9�9�.�7� �1�6�0�.�5� �2�4�7�.�1� �1�9�9�.�3� �2�1�4�.�2� �2�2�8�.�9� 
�S�D� �1�1�6�.�4� �2�4�9�.�4� �1�5�7�.�7�)� �9� �2�7�1�.�7� �1�5�7�.�4� �2�6�7�.�6� 

�O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y� 
�M�e�a�n� �4�.�0� �3�.�9� �4�.�2� �4�1� �4�.�2� �4�.�0� 
�S�D� �0�.�6� �0�.�6� �0�.�6� �0�5� �  �� �0�.�7� �0�.�6� 

�S�e�l�f�-�E�f�f�i�c�a�c�y� 
�M�e�a�n� �3�.�7� �3�.�7� �4�2� �4�1� �4�.�0� �4�.�2� 
�S�D� �1�.�1� �1�.�0� �1�.�2� �1�.�6� �1�.�3� �1�.�4� 

� � 

�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �n�=�2�3�;� �C�o�n�t�r�o�l� �G�r�o�u�p� �n�=�1�2� 

�A�e�r�D�a�y�s� �=� �D�a�y�s� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �(�r�e�g�a�r�d�l�e�s�s� �o�f� �t�i�m�e� �p�e�r� �s�e�s�s�i�o�n�)�;� �A�e�r�D�a�y�s�>�2�0� �=� �D�a�y�s� 
�a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �(�i�n�c�l�u�d�i�n�g� �o�n�l�y� �s�e�s�s�i�o�n�s� �o�f� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s�)�;� �A�e�r�T�i�m�e� �=� �T�o�t�a�l� 
�n�u�m�b�e�r� �o�f� �m�i�n�u�t�e�s� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y�;� �A�e�r�l�i�m�e�>�2�0� �=� �M�i�n�u�t�e�s� �o�f� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� 
�(�i�n�c�l�u�d�i�n�g� �o�n�l�y� �s�e�s�s�i�o�n�s� �o�f� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s�)�;� �A�n�y�D�a�y�s� �=� �D�a�y�s� �a�n�y� �t�y�p�e� �o�f� 
�a�c�t�i�v�i�t�y�;� �A�n�y�M�i�n�s� �=� �T�o�t�a�l� �n�u�m�b�e�r� �o�f� �m�i�n�u�t�e�s� �f�o�r� �a�n�y� �t�y�p�e� �o�f� �a�c�t�i�v�i�t�y� 
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�T�a�b�l�e� �4�.� �P�a�i�r�e�d� �t�-�t�e�s�t�s�.� 

� � 

�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� 

� � 

�C�o�n�t�r�o�l� �G�r�o�u�p� 

� � 

� � 

�(�n�=�2�3�°� �)� �(�n�=�1�2�)� 

�S�t�a�n�d�a�r�d� �S�t�a�n�d�a�r�d� 

�V�a�r�i�a�b�l�e� �M�e�a�n� �A� �D�e�v�i�a�t�i�o�n� �t� �M�e�a�n� �A�_� �D�e�v�i�a�t�i�o�n� �t� 

�A�e�r�D�a�y�s� �1�-�B�$� �3�.�1�3� �4�.�6�8� �3�.�2�1�"� �1�.�9�2� �4�.�7�0� �1�.�4�1� 
�A�e�r�D�a�y�s� �2�-�B� �2�.�6�5� �5�.�0�0� �2�.�5�5�°� �2�.�8�3� �5�.�2�5� �1�.�8�7�"� 
�A�e�r�D�a�y�s�>�2�0� �1�-�B� �4�3�9� �5�.�0�6� �4�1�6�°� �3�.�4�2� �4�.�4�4� �2�.�6�7� 
�A�e�r�D�a�y�s�>�2�0� �2�-�B� �3�.�3�9� �6�.�7�8� �2�.�4�0�°� �4�.�4�2� �4�.�9�4� �3�.�0�9�"� 
�A�e�r�T�i�m�e� �1�-�B� �1�3�6�.�6�1� �1�3�9�.�8�4� �4�6�9�°�"� �4�4�.�1�7� �1�2�2�.�9�8� �1�.�2�4� 
�A�e�r�T�i�m�e� �2�-�B� �1�0�9�.�6�5� �1�7�5�.�3�2� �3�.�0�0�"� �9�4�.�9�2� �1�4�8�.�3�6� �2�.�2�2�"� 
�A�e�r�T�i�m�e�>�2�0� �1�-�B�-� �1�1�1�.�7�0� �1�5�4�.�7�1� �3�.�4�6�"� �3�5�.�3�3� �1�2�5�.�0�9� �0�.�9�8� 
�A�e�r�T�i�m�e�>�2�0� �2�-�B� �9�1�.�7�4� �1�7�2�.�6�0� �2�.�5�5�"� �8�0�.�4�2� �1�5�5�.�2�6� �1�.�7�9�t� 
�A�n�y�D�a�y�s� �1�-�B� �4�.�4�8� �6�.�1�1� �3�.�5�1 �� �2�.�0�0� �2�.�4�1� �2�.�8�7�"� 
�A�n�y�D�a�y�s� �2�-�B� �3�.�1�3� �5�.�7�3� �2�.�6�2�"� �3�.�0�8� �4�.�8�0� �2�.�2�3�"� 
�A�n�y�M�i�n�s� �1�-�B� �1�4�7�.�4�3� �1�2�5�.�8�7� �5�6�2�°�"� �3�8�.�8�3� �8�8�.�8�7� �1�.�5�1� 
�A�n�y�M�i�n�s� �2�-�B� �1�1�4�.�5�2� �1�6�2�.�8�2� �3�.�3�7�"� �6�8�.�4�2� �1�4�0�.�1�1� �1�.�6�9� 

�O�E� �1�-�P�R�E� �0�.�1�7� �0�.�4�0� �1�.�9�4�t� �0�.�1�6� �0�.�5�2� �1�.�0�9� 
�O�E� �2�-�P�R�E� �0�.�1�2� �0�.�4�9� �1�.�0�9� �0�.�1�0� �0�.�5�6� �0�.�6�4� 
�O�E� �P�O�S�T�-�P�R�E� �0�.�3�0� �0�.�2�2� �6�4�6�°�"� �0�.�0�4� �0�.�2�5� �0�.�5�8� 
�S�E� �1�-�P�R�E� �0�.�5�1� �1�.�0�4� �2�.�2�6�"� �0�.�3�6� �1�.�9�8� �0�.�6�3� 
�S�E� �2�-�P�R�E� �0�.�2�7� �1�.�1�6� �1�.�0�4� �0�.�5�3� �1�.�5�1� �1�.�2�0� 
�S�E� �P�O�S�T�-�P�R�E� �0�.�8�6� �1�.�1�2� �3�.�5�1�7� �0�.�0�2� �0�.�9�7� �0�.�0�6� 

� � 

�*� �S�E� �a�t� �F�o�l�l�o�w�-�u�p� �2� �n�=�2�1� 
�*� �S�u�f�f�i�x�e�s� �a�s� �f�o�l�l�o�w�s�:� �B�=�B�a�s�e�l�i�n�e�;� �1�=�F�o�l�l�o�w�-�u�p� �1�;� �2�=�F�o�l�l�o�w�-�u�p� �2�;� �P�R�E�=�P�r�e�t�r�e�a�t�m�e�n�t�;� 

�P�O�S�T�=�P�o�s�t�-�t�r�e�a�t�m�e�n�t�,� �e�.�g�.� �"�1�-�B�"� �r�e�f�e�r�s� �t�o� �F�o�l�l�o�w�-�u�p� �1� �m�i�n�u�s� �B�a�s�e�l�i�n�e�.� 
�t�h�<�.�1�0�,� �"�p�<�.�0�5�,�  � ��p�<�.�0�1�,� �p�<�.�0�0�1� 

�o�k�o� 

�7�6



�T�a�b�l�e� �5�.� �R�e�p�e�a�t�e�d� �M�e�a�s�u�r�e�s� �A�N�C�O�V�A� �f�o�r� �D�a�y�s� �A�e�r�o�b�i�c� �A�c�t�i�v�i�t�y� �(�A�e�r�D�a�y�s�)�.� 
� � 

� � 

� � 

� � 

�d�f� �F� �P�p� 
�W�i�t�h�i�n� �S�u�b�j�e�c�t�s� 

�T�i�m�e� �1�,�3�1� �0�.�0�4� �8�4�3� 
�T�i�m�e� �x� �G�r�o�u�p� �1�,�3�1� �2�.�1�7� �1�5�1� 
�T�i�m�e� �x� �B�a�s�e�l�i�n�e� �1�,�3�1� �0�.�2�7� �6�0�5� 
�T�i�m�e� �x� �A�g�e� �1�,�3�1� �0�.�0�2� �8�7�9� 

�B�e�t�w�e�e�n� �S�u�b�j�e�c�t�s� 
�G�r�o�u�p� �1�,�3�1� �0�.�0�9� �7�6�1� 
�B�a�s�e�l�i�n�e� �1�,�3�1� �7�.�4�4� �0�1�0� 
�A�g�e� �1�,�3�1� �0�.�2�2� �.�6�4�2� 

�F�o�l�l�o�w�-�u�p� �1� �F�o�l�l�o�w�-�u�p� �2� 
�L�S� �M�e�a�n�s� 

�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �8�.�2�2� �7�.�2�3� 
�C�o�n�t�r�o�l� �G�r�o�u�p� �6�.�6�6� �7�.�6�5� 

� � 

�7�7



�T�a�b�l�e� �6�.� �R�e�p�e�a�t�e�d� �M�e�a�s�u�r�e�s� �A�N�C�O�V�A� �f�o�r� �D�a�y�s� �A�e�r�o�b�i�c� �A�c�t�i�v�i�t�y� �f�o�r� �2�0� 
�M�i�n�u�t�e�s� �o�r� �M�o�r�e� �a�t� �a� �T�i�m�e� �(�A�e�r�D�a�y�s� �>� �2�0�)�.� 

� � 

� � 

� � 

�d�f� �F� �P�p� 
�W�i�t�h�i�n� �S�u�b�j�e�c�t�s� 

�T�i�m�e� �1�,�3�1� �0�.�6�9� �4�1�2� 
�T�i�m�e� �x� �G�r�o�u�p� �1�,�3�1� �0�.�5�3� �4�7�2� 
�T�i�m�e� �x� �B�a�s�e�l�i�n�e� �1�,�3�1� �0�.�0�8� �.�7�8�1� 
�T�i�m�e� �x� �A�g�e� �1�,�3�1� �0�.�8�2� �3�7�2� 

�B�e�t�w�e�e�n� �S�u�b�j�e�c�t�s� 
�G�r�o�u�p� �1�,�3�1� �0�.�1�9� �.�6�6�8� 
�B�a�s�e�l�i�n�e� �1�,�3�1� �0�.�1�0� �.�7�4�8� 
�A�g�e� �1�,�3�1� �3�.�1�5� �0�8�6� 

�F�o�l�l�o�w�-�u�p� �1� �F�o�l�l�o�w�-�u�p� �2� 
�L�S� �M�e�a�n�s� 

�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �4�.�4�5� �4�.�1�0� 
�C�o�n�t�r�o�l� �G�r�o�u�p� �3�.�3�0� �3�.�9�8� 

� � 

�7�8



�T�a�b�l�e� �7�.� �R�e�p�e�a�t�e�d� �M�e�a�s�u�r�e�s� �A�N�C�O�V�A� �f�o�r� �T�o�t�a�l� �N�u�m�b�e�r� �o�f� �M�i�n�u�t�e�s� �A�e�r�o�b�i�c� 
�A�c�t�i�v�i�t�y� �(�A�e�r�T�i�m�e�)�.� 
� � 

� � 

� � 

� � 

�d�f� �F� �P� 
�W�i�t�h�i�n� �S�u�b�j�e�c�t�s� 

�T�i�m�e� �1�,�3�2� �0�.�6�5� �4�2�7� 
�T�i�m�e� �x� �G�r�o�u�p� �1�,�3�2� �3�.�4�1� �.�0�7�4� 
�T�i�m�e� �x� �B�a�s�e�l�i�n�e� �1�,�3�2� �0�.�3�4� �5�6�2� 

�B�e�t�w�e�e�n� �S�u�b�j�e�c�t�s� 
�G�r�o�u�p� �1�,�3�2� �1�.�2�2� �2�7�8� 
�B�a�s�e�l�i�n�e� �1�,�3�2� �6�.�9�1� �0�1�3� 

�F�o�l�l�o�w�-�u�p� �I�t� �F�o�l�l�o�w�-�u�p� �2� 
�L�S� �M�e�a�n�s� 

�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �2�1�5�.�9�7� �1�8�8�.�9�8� 
�C�o�n�t�r�o�l� �G�r�o�u�p� �1�2�3�.�7�3� �1�7�4�.�5�3� 

� � 

�t� �w�i�t�h�i�n� �t�i�m�e�-�p�o�i�n�t� �d�i�f�f�e�r�e�n�c�e� �p�<�.�1�0� 

�7�9



�T�a�b�l�e� �8�.� �R�e�p�e�a�t�e�d� �M�e�a�s�u�r�e�s� �A�N�C�O�V�A� �f�o�r� �T�o�t�a�l� �N�u�m�b�e�r� �o�f� �M�i�n�u�t�e�s� �A�e�r�o�b�i�c� 
�A�c�t�i�v�i�t�y� �f�o�r� �2�0� �M�i�n�u�t�e�s� �o�r� �M�o�r�e� �a�t� �a� �T�i�m�e� �(�A�e�r�T�i�m�e� �>� �2�0�)�.� 

� � 

� � 

� � 

�d�f� �F� �P�p� 
�W�i�t�h�i�n� �S�u�b�j�e�c�t�s� 

�T�i�m�e� �1�,�3�1� �0�.�1�8� �6�7�6� 
�T�i�m�e� �x� �G�r�o�u�p� �1�,�3�1� �1�.�1�4� �2�9�4� 
�T�i�m�e� �x� �B�a�s�e�l�i�n�e� �1�,�3�1� �0�.�0�2� �8�9�6� 
�T�i�m�e� �x� �A�g�e� �1�,�3�1� �0�.�2�3� �.�6�3�8� 

�B�e�t�w�e�e�n� �S�u�b�j�e�c�t�s� 
�G�r�o�u�p� �1�,�3�1� �0�.�2�9� �5�9�]� 
�B�a�s�e�l�i�n�e� �L�e� �1�,�3�1� �3�.�4�9� �.�0�7�1� 
�A�g�e� �1�,�3�1� �0�.�9�8� �3�3�0� 

�F�o�l�l�o�w�-�u�p� �1� �F�o�l�l�o�w�-�u�p� �2� 
�L�S� �M�e�a�n�s� 

�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �1�5�6�.�3�2� �1�3�8�.�6�0� 
�C�o�n�t�r�o�l� �G�r�o�u�p� �9�9�.�7�2� �1�4�0�.�5�1� 

� � 

�8�0



�T�a�b�l�e� �9�.� �R�e�p�e�a�t�e�d� �M�e�a�s�u�r�e�s� �A�N�C�O�V�A� �f�o�r� �D�a�y�s� �A�n�y� �T�y�p�e� �o�f� �A�c�t�i�v�i�t�y� 
�(�A�n�y�D�a�y�s�)�.� 
� � 

� � 

� � 

� � 

�d�f� �F� �P�p� 
�W�i�t�h�i�n� �S�u�b�j�e�c�t�s� 

�T�i�m�e� �1�,�3�1� �0�.�1�8� �6�7�4� 
�T�i�m�e� �x� �G�r�o�u�p� �1�,�3�1� �3�.�1�9� �0�8�4� 
�T�i�m�e� �x� �B�a�s�e�l�i�n�e� �1�,�3�1� �0�.�7�3� �.�4�0�0� 
�T�i�m�e� �x� �A�g�e� �1�,�3�1� �0�.�2�6� �.�6�1�3� 

�B�e�t�w�e�e�n� �S�u�b�j�e�c�t�s� 
�G�r�o�u�p� �1�,�3�1� �0�.�4�7� �4�9�7� 
�B�a�s�e�l�i�n�e� �1�,�3�1� �2�5�.�4�3� �.�0�0�1� 
�A�g�e� �1�,�3�1� �0�.�0�2� �8�8�4� 

�F�o�l�l�o�w�-�u�p� �1� �F�o�l�l�o�w�-�u�p� �2� 
�L�S� �M�e�a�n�s� 

�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �9�.�5�9� �8�.�2�0� 
�C�o�n�t�r�o�l� �G�r�o�u�p� �7�.�2�0� �8�.�3�6� 

� � 

�8�1



�T�a�b�l�e� �1�0�.� �R�e�p�e�a�t�e�d� �M�e�a�s�u�r�e�s� �A�N�C�O�V�A� �f�o�r� �T�o�t�a�l� �N�u�m�b�e�r� �o�f� �M�i�n�u�t�e�s� �f�o�r� �A�n�y� 
�T�y�p�e� �o�f� �A�c�t�i�v�i�t�y� �(�A�n�y�M�i�n�s�)�.� 
� � 

� � 

� � 

� � 

�d�f� �F� �P� 
�W�i�t�h�i�n� �S�u�b�j�e�c�t�s� 

�T�i�m�e� �1�,�3�2� �0�.�8�5� �3�6�4� 
�T�i�m�e� �x� �G�r�o�u�p� �1�,�3�2� �3�.�0�2� �.�0�9�2� 
�T�i�m�e� �x� �B�a�s�e�l�i�n�e� �1�,�3�2� �2�.�7�4� �.�1�0�7� 

�B�e�t�w�e�e�n� �S�u�b�j�e�c�t�s� 
�G�r�o�u�p� �1�,�3�2� �2�.�4�7� �1�2�6� 
�B�a�s�e�l�i�n�e� �1�,�3�2� �4�9� �8�4� �0�0�1� 

�F�o�l�l�o�w�-�u�p� �1�°� �F�o�l�l�o�w�-�u�p� �2� 
�L�S� �M�e�a�n�s� 

�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �2�6�7�.�3�3� �2�3�0�.�2�7� 
�C�o�n�t�r�o�l� �G�r�o�u�p� �1�6�0�.�5�4� �1�9�8�.�0�7� 

� � 

 �� �w�i�t�h�i�n� �t�i�m�e�-�p�o�i�n�t� �d�i�f�f�e�r�e�n�c�e� �p�<�.�0�5� 

�8�2



�T�a�b�l�e� �1�1�.� �R�e�p�e�a�t�e�d� �M�e�a�s�u�r�e�s� �A�N�C�O�V�A� �f�o�r� �O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y� �(�O�E�)�.� 
� � 

� � 

� � 

� � 

�d�f� �F� �p� 
�W�i�t�h�i�n� �S�u�b�j�e�c�t�s� 

�T�i�m�e� �2�,�2�9� �0�.�9�5� �.�4�0�0� 
�T�i�m�e� �x� �G�r�o�u�p� �2�,�2�9� �1�.�2�7�.� �3�0�0� 
�T�i�m�e� �x� �B�a�s�e�l�i�n�e� �2�,�2�9� �0�.�9�1� �4�1�4� 

�B�e�t�w�e�e�n� �S�u�b�j�e�c�t�s� 
�G�r�o�u�p� �1�,�3�0� �0�.�9�7� �3�3�2� 
�B�a�s�e�l�i�n�e� �1�,�3�0� �6�4�.�3�0� �.�0�0�1� 

�P�o�s�t!"� �F�o�l�l�o�w�-�u�p� �1� �F�o�l�l�o�w�-�u�p� �2� 

�L�S� �M�e�a�n�s� 
�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �4�.�2�8� �4�.�1�5� �4�.�0�9� 
�C�o�n�t�r�o�l� �G�r�o�u�p� �4�.�0�0� �4�.�1�1� �4�.�0�6� 

� � 

�w�i�t�h�i�n� �t�i�m�e�-�p�o�i�n�t� �d�i�f�f�e�r�e�n�c�e� �p�<�.�0�0�1� 

�8�3



�T�a�b�l�e� �1�2�.� �R�e�p�e�a�t�e�d� �M�e�a�s�u�r�e�s� �A�N�C�O�V�A� �f�o�r� �S�e�l�f�-�E�f�f�i�c�a�c�y� �(�S�E�)�.� 
� � 

� � 

� � 

� � 

�d�f� �F� �P�p� 
�W�i�t�h�i�n� �S�u�b�j�e�c�t�s� 

�T�i�m�e� �2�,�2�8� �0�.�4�3� �6�5�2� 
�T�i�m�e� �x� �G�r�o�u�p� �2�,�2�8� �2�.�7�1� �.�0�8�4� 
�T�i�m�e� �x� �B�a�s�e�l�i�n�e� �2�,�2�8� �0�.�3�7� �6�9�4� 

�B�e�t�w�e�e�n� �S�u�b�j�e�c�t�s� 
�G�r�o�u�p� �1�,�2�9� �0�.�4�8� �4�9�3� 
�B�a�s�e�l�i�n�e� �1�,�2�9� �1�1�.�1�8� �.�0�0�2� 

�P�o�s�t!"� �F�o�l�l�o�w�-�u�p� �1� �F�o�l�l�o�w�-�u�p� �2� 

�L�S� �M�e�a�n�s� 
�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �4�.�5�3� �4�.�2�4� �3�.�9�4� 
�C�o�n�t�r�o�l� �G�r�o�u�p� �3�.�7�1� �4�.�0�7� �4�.�2�2� 

� � 

 �� �w�i�t�h�i�n� �t�i�m�e�-�p�o�i�n�t� �d�i�f�f�e�r�e�n�c�e� �p�<�.�0�5� 

�8�4



�T�a�b�l�e� �1�3�.� �R�e�p�o�r�t�e�d� �v�s�.� �A�c�t�u�a�l� �S�t�a�g�e� �o�f� �C�h�a�n�g�e� �a�t� �B�a�s�e�l�i�n�e�.� 
� � 

�E�x�p�e�r�i�m�e�n�a�l� �G�r�o�u�p� 

�R�e�p�o�r�t�e�d� 
�S�t�a�g�e� �o�f� �C�h�a�n�g�e� �A�c�t�u�a�l� �S�t�a�g�e� �o�f� �C�h�a�n�g�e� 
� � 

�C�o�n�t�e�m�p�l�a�t�i�o�n� 

�P�r�e�p�a�r�a�t�i�o�n� 

�C�o�n�t�r�o�l� �G�r�o�u�p� 

�R�e�p�o�r�t�e�d� 
�S�t�a�g�e� �o�f� �C�h�a�n�g�e� 

� � 
�C�o�n�t�e�m�p�l�a�t�i�o�n� �P�r�e�p�a�r�a�t�i�o�n� 

�7� �.� �2� 

�3� �1�1� 

�A�c�t�u�a�l� �S�t�a�g�e� �o�f� �C�h�a�n�g�e� 
� � 

�C�o�n�t�e�m�p�l�a�t�i�o�n� 

�P�r�e�p�a�r�a�t�i�o�n� � � 
�C�o�n�t�e�m�p�l�a�t�i�o�n� �P�r�e�p�a�r�a�t�i�o�n� 

�2� �5� 

�3� �2� 

� � 

�8�5



�T�a�b�l�e� �1�4�.� �F�r�e�q�u�e�n�c�i�e�s� �f�o�r� �S�t�a�g�e� �o�f� �C�h�a�n�g�e� �M�o�v�e�m�e�n�t� �A�c�r�o�s�s� �T�i�m�e� �f�o�r� 
�E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �(�n�=�2�3�)�.� 

�C�o�n�t�e�m�p�l�a�t�i�o�n� 
�t�o� �P�r�e�p�a�r�a�t�i�o�n� 

�P�r�e�p�a�r�a�t�i�o�n� 
�t�o� �A�c�t�i�o�n� 

�C�o�n�t�e�m�p�l�a�t�i�o�n� 
�t�o� �A�c�t�i�o�n� 

�R�e�m�a�i�n�e�d� �t�h�e� 
�S�a�m�e� 

�A�c�t�i�o�n� �t�o� 
�P�r�e�p�a�r�a�t�i�o�n� 

�P�r�e�p�a�r�a�t�i�o�n� �t�o� 
�C�o�n�t�e�m�p�l�a�t�i�o�n� 

�A�c�t�i�o�n� �t�o� 
�C�o�n�t�e�m�p�l�a�t�i�o�n� 

� � 

�B�a�s�e�l�i�n�e� �t�o� �F�o�l�l�o�w�-�u�p� �1� �t�o� �B�a�s�e�l�i�n�e� �t�o� 
�F�o�l�l�o�w�-�u�p� �1� �F�o�l�l�o�w�-�u�p� �2� �F�o�l�l�o�w�-�u�p� �2� 

�1�0� �0� �6� 

�4� �3� �2� 

�0� �0� �3� 

�9� �1�7� �1�2� 

�N�/�A� �2� �N�/�A� 

�0� �1� �0� 

�N�/�A� �0� �N�/�A� 

� � 
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�T�a�b�l�e� �1�5�.� �F�r�e�q�u�e�n�c�i�e�s� �f�o�r� �S�t�a�g�e� �o�f� �C�h�a�n�g�e� �M�o�v�e�m�e�n�t� �A�c�r�o�s�s� �T�i�m�e� �f�o�r� �C�o�n�t�r�o�l� 
�G�r�o�u�p� �(�n�=�1�2�)�.� 
� � 

�C�o�n�t�e�m�p�l�a�t�i�o�n� 
�t�o� �P�r�e�p�a�r�a�t�i�o�n� 

�P�r�e�p�a�r�a�t�i�o�n� 
�t�o� �A�c�t�i�o�n� 

�C�o�n�t�e�m�p�l�a�t�i�o�n� 
�t�o� �A�c�t�i�o�n� 

�R�e�m�a�i�n�e�d� �t�h�e� 
�S�a�m�e� 

�A�c�t�i�o�n� �t�o� 
�P�r�e�p�a�r�a�t�i�o�n� 

�P�r�e�p�a�r�a�t�i�o�n� �t�o� 
�C�o�n�t�e�m�p�l�a�t�i�o�n� 

�A�c�t�i�o�n� �t�o� 
�C�o�n�t�e�m�p�l�a�t�i�o�n� 

� � 

�B�a�s�e�l�i�n�e� �t�o� �F�o�l�l�o�w�-�u�p� �1� �t�o� �B�a�s�e�l�i�n�e� �t�o� 
�F�o�l�l�o�w�-�u�p� �1� �F�o�l�l�o�w�-�u�p� �2� �F�o�l�l�o�w�-�u�p� �2� 

�3� �4� 

�l� �3� 

�0� �0� 

�8� �3� 

�N�/�A� �N�/�A� 

�0� �2� 

�N�/�A� �N�/�A� 

� � 
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�T�a�b�l�e� �1�6�.� �C�o�r�r�e�l�a�t�i�o�n�s� �f�o�r� �O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y� �a�n�d� �S�e�l�f�-�E�f�f�i�c�a�c�y� �w�i�t�h� �d�e�p�e�n�d�e�n�t� 
�m�e�a�s�u�r�e�s� �f�o�r� �t�h�e� �E�x�p�e�r�i�m�e�n�t�a�l� �G�r�o�u�p� �a�c�r�o�s�s� �a�l�l� �t�i�m�e� �p�o�i�n�t�s� �(�n�=�2�1�)�.� 
� � 

� � � � 

� � 

�O�u�t�c�o�m�e� �E�x�p�e�c�t�a�n�c�y� �S�e�l�f�-�E�f�f�i�c�a�c�y� 

�P�r�e� �P�o�s�t� �F�-�1�_� �F�-�2� �P�r�e� �P�o�s�t� �F�-�i�1� � �F�-�2� 

�A�e�r�D�a�y�s� 
�B�a�s�e�l�i�n�e� �0�2�8� �0�.�2�6� �-�0�.�1�4� �-�0�.�1�7� �0�.�1�7� �0�.�1�9� �0�3�3� �0�.�2�0� 
�F�o�l�l�o�w�-�u�p� �1� �-�0�.�0�5� �-�0�.�0�3� �-�0�.�1�3� �-�0�.�0�4� �0�.�0�9� �0�1�6� �0�1�4� �0�.�0�5� 
�F�o�l�l�o�w�-�u�p� �2� �-�0�.�0�5� �-�0�.�0�9� �-�0�.�0�6� �0�.�0�3� �0�.�2�7� �0�.�0�5� �0�.�1�2� �0�.�2�3� 

�A�e�r�D�a�y�s�>�2�0� 
�B�a�s�e�l�i�n�e� �0�.�0�2� �0�.�0�8� �-�0�.�1�8� �-�0�.�0�2� �0�.�3�8�t� �0�.�2�5� �0�2�3� �0�.�1�3� 
�F�o�l�l�o�w�-�u�p� �1� �0�.�0�6� �0�.�0�2� �-�0�.�0�7� �0�.�1�3� �0�.�3�0� �0�1�4� �0�1�6� �0�.�0�8� 
�F�o�l�l�o�w�-�u�p� �2� �-�0�.�1�4� �-�0�.�1�2� �-�0�.�2�0� �0�.�0�6� �0�.�3�7� �0�.�0�6� �0�.�0�9� �0�.�1�6� 

�A�e�r�T�i�m�e� 
�B�a�s�e�l�i�n�e� �0�.�0�9� �0�.�1�2� �-�0�.�2�8� �-�0�.�1�7� �0�.�2�7� �0�.�2�5� �0�.�3�0� �0�.�1�3� 
�F�o�l�l�o�w�-�u�p� �1�  �� �0�.�0�6� �-�0�0�2� �-�0�.�0�4� �0�.�0�1� �0�.�4�8�"� �0�.�2�6� �0�3�8�7� �0�.�2�1� 
�F�o�l�l�o�w�-�u�p� �2� �-�0�.�0�6� �-�0�.�1�1� �-�0�.�0�4� �0�.�0�4� �0�.�5�3�"� �0�.�2�0� �0�.�2�8� �0�.�2�4� 

�A�e�r�T�i�m�e�>�2�0� 
�B�a�s�e�l�i�n�e� �0�.�2�9� �0�.�2�6� �-�0�.�1�1� �-�0�.�2�1� �0�.�2�1� �0�2�0� �0�4�0�f� �0�.�2�3� 
�F�o�l�l�o�w�-�u�p� �1� �0�.�0�6� �0�.�0�0� �-�0�.�0�2� �-�0�.�0�4� �0�.�3�1� �0�.�2�2� �0�3�4� �0�.�2�0� 
�F�o�l�l�o�w�-�u�p� �2� �0�.�0�2� �-�0�.�0�6� �0�.�0�7� �0�.�0�3� �0�.�4�5�°� �0�.�1�9� �0�.�2�9� �0�.�2�6� 

�A�n�y�D�a�y�s� 
�B�a�s�e�l�i�n�e� �0�.�0�3� �0�.�0�9� �-�0�.�1�6� �-�0�.�0�1� �0�.�3�8� �0�1�2� �0�2�3� �0�1�8� 
�F�o�l�l�o�w�-�u�p� �1� �0�.�2�0� �0�2�1� �0�.�0�7� �0�.�3�5� �0�.�2�3� �-�0�.�0�3� �0�1�0� �0�.�1�2� 
�F�o�l�l�o�w�-�u�p� �2� �-�0�.�1�7� �-�0�.�1�2� �-�0�.�2�1� �0�.�1�1� �0�.�3�3� �-�0�.�0�2� �0�0�4� �0�.�1�7� 

�A�n�y� �M�i�n�s� 
�B�a�s�e�l�i�n�e� �0�.�0�8� �0�.�1�2� �-�0�.�1�9� �-�0�.�1�0� �0�4�0�t� �0�.�2�4� �0�3�3� �0�.�1�9� 
�F�o�l�l�o�w�-�u�p� �1� �0�.�1�4� �0�1�0� �0�0�7� �0�.�1�7� �0�.�5�4�"� �0�.�2�4� �0�.�3�6� �0�.�2�4� 
�F�o�l�l�o�w�-�u�p� �2� �-�0�.�0�4� �-�0�0�5� �0�.�0�0� �0�.�1�2� �0�.�6�1�7� �0�.�2�4� �0�.�2�8� �0�.�2�5� 

� � 

�t�h�<�.�1�0�,�  ��p�<�.�0�5�,�  ��p�<�.�0�1� 

�A�e�r�D�a�y�s� �=� �D�a�y�s� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �(�r�e�g�a�r�d�l�e�s�s� �o�f� �t�i�m�e� �p�e�r� �s�e�s�s�i�o�n�)�;� �A�e�m�M�a�y�s�>�2�0� �=� �D�a�y�s� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� 
�(�i�n�c�l�u�d�i�n�g� �o�n�l�y� �s�e�s�s�i�o�n�s� �o�f� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s�)�;� �A�e�r�l�T�i�m�e� �=� �T�o�t�a�l� �n�u�m�b�e�r� �o�f� �m�i�n�u�t�e�s� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y�;� 
�A�e�r�T�i�m�e�>�2�0� �=� �M�i�n�u�t�e�s� �o�f� �a�e�r�o�b�i�c� �a�c�t�i�v�i�t�y� �(�a�n�c�l�u�d�i�n�g� �o�n�l�y� �s�e�s�s�i�o�n�s� �o�f� �2�0� �o�r� �m�o�r�e� �m�i�n�u�t�e�s�)�;� �A�n�y�D�a�y�s� �=� 
�D�a�y�s� �a�n�y� �t�y�p�e� �o�f� �a�c�t�i�v�i�t�y�;� �A�n�y�M�i�n�s� �=� �T�o�t�a�l� �n�u�m�b�e�r� �o�f� �m�i�n�u�t�e�s� �f�o�r� �a�n�y� �t�y�p�e� �o�f� �a�c�t�i�v�i�t�y� 
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