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Abstract 

Background: The prevalence of adult overweight and obesity is increasing worldwide.  

Innovative weight reduction interventions are needed to decrease the physical, 

psychological, and financial costs associated with this condition.  Individually-adapted 

physical activity interventions delivered by Health Educators in a primary care setting 

have shown promise in addressing adult overweight and obesity.  Process evaluations are 

needed to clarify results obtained from randomized controlled trials and to provide insight 

regarding optimal programming strategies for obesity reduction interventions. 

Purpose: To investigate the process evaluation components dose, fidelity, and quality of 

implementation of the PROACTIVE intervention to increase physical activity among 

overweight and obese adults in a primary care setting. 

Methods: One hundred ninety-four overweight or obese adults (135 women, mean age = 

51.3 years, SD = 10.8; 59 men, mean age = 54.3 years, SD = 10.6) were randomized to 

attend 22 individualized behavioural counselling sessions over 12 months.  The Physical 

Activity Recall questionnaire, Session Summary Forms, and Health Care Climate 

Questionnaire were utilized to measure physical activity and intervention dose, fidelity, 

and quality.  Hierarchical multiple regressions were conducted. 

Results: Overall physical activity and total active hours did not significantly change after 

6 and 12 months of participation in PROACTIVE; however, physical activity intensity 

did significantly change.  Light intensity physical activity decreased while moderate 

intensity physical activity increased from baseline to 6 months; this shift was maintained 

from 6 to 12 months.  Dose and fidelity of implementation did not predict physical 

activity involvement at 6 and 12 months.  Three-quarters of the intervention was 
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implemented as planned and women received a significantly greater percentage of 

intervention content then men.  Quality of the Health Educator-client relationship 

significantly predicted total number of hours spent being physically active at 12 months, 

but should be interpreted with caution due to the small sample size. 

Conclusion: Preliminary results suggest that dose and fidelity do not predict physical 

activity involvement and that additional research is warranted to investigate quality.  It is 

recommended that future studies examine the critical intervention content that correlates 

to an increase in physical activity among overweight and obese adults. 
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Chapter 1 

Introduction 

A substantial increase in obesity rates over the past two decades has prompted 

researchers worldwide to address this public health concern.  Overweight and obesity are 

associated with the development of auxiliary chronic diseases (Kumanyika, Jeffery, 

Morabia, Ritenbaugh, & Antipatis, 2002), psychological disturbances (Kushner & Foster, 

2000), and increased mortality rates (Katzmarzyk & Ardern, 2004).  A lack of effective 

treatment options for overweight and obese adults has only accelerated the problem.  The 

World Health Organization (2000) has identified the need for innovative weight 

reduction interventions to address the global obesity epidemic. 

Recently, the primary care setting has been recognized as an ideal location to 

integrate interventions to educate overweight and obese adults regarding the merit of 

physical activity and healthy eating (Canadian Institute for Health Information, 2003). 

However, family physicians often lack the time (Yarnell, Pollak, Ostbye, Krause, & 

Michener, 2003) and counselling expertise (Lyznicki, Young, Riggs, & Davis, 2001) to 

provide sufficient guidance to overweight and obese patients. Physicians’ preference to 

refer overweight and obese adults to other health professionals such as Health Educators 

to provide lifestyle behaviour modification strategies (Cade & O’Connell, 1991) is 

aligned with a call for dedicated health professionals to address physical activity 

behaviour change (Eakin, Glasgow, & Riley,  2000; Glasgow, Eakin, Fisher, Bacak,  & 

Brownson , 2001). 

In response to the increased demand for solutions to address adult overweight and 

obesity, a new multidisciplinary team of investigators developed PROACTIVE 
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(Prevention and Reduction of Obesity through Active Living), an innovative weight 

reduction intervention implemented in the primary care setting.  PROACTIVE is a four-

year, randomized controlled trial funded by the Canadian Institutes of Health Research 

designed to investigate the effectiveness of individualized behavioural counselling 

sessions to increase physical activity in the management and prevention of overweight 

and obesity in adults.  PROACTIVE is delivered by Health Educators who utilize a 

Motivational Interviewing approach to encourage lifestyle behaviour change. This 

randomized controlled trial is founded on constructs stemming from Social Cognitive 

Theory (Bandura, 1986), Transtheoretical Model (Prochaska & DiClemente, 1992), Self-

Determination Theory (Deci & Ryan, 1980), and Relapse-Prevention Model (Marlatt & 

Donovan, 1985).    

Randomized controlled trials typically focus on primary outcome evaluation and 

neglect the process by which results are achieved.  Process evaluation complements 

outcome evaluation and functions to identify how and why primary research aims were or 

were not successful so that effective strategies can be replicated and ineffective strategies 

can be adjusted in future interventions (Isreal et al., 1995).  Process evaluation is essential 

to clarify the internal and external validity of an intervention and to address cost-

effectiveness issues (Linnan & Steckler, 2002).  

The purpose of the present study is to conduct a process evaluation of the first 12 

months of the PROACTIVE intervention.  Results will provide insight into the relative 

influence of intervention dose (total number of sessions, total number of minutes, and 

total number of educational materials), fidelity (treatment implemented, treatment 

modified), and quality (i.e., Health Educator-client relationship) on physical activity 
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levels of overweight and obese adults.  Identifying reliable program predictors of 

successful weight loss and obesity reduction through process evaluation may help to 

guide and improve the effectiveness of future obesity prevention and reduction 

interventions.  Moreover, this study will contribute to the current lack of process 

evaluation research specific to physical activity and weight management interventions.     
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Chapter 2 

Literature Review 

The Worldwide Obesity Epidemic 

The World Health Organization (WHO) and the International Obesity Task Force 

(IOTF) recognize obesity as “a rapidly growing threat to the health of populations in an 

increasing number of countries worldwide” (WHO, 2000, p.4).  The prevalence of 

overweight and obesity has increased across virtually all ethnic and racial groups 

regardless of socioeconomic status or age (Wadden, Brownell, & Foster, 2002).  In 

Canada, there has been a substantial increase in obesity rates over the past two decades 

such that 59% of the adult population is currently considered overweight (Body Mass 

Index [BMI] > 25.0 kg/m2) or obese (BMI > 30.0 kg/m2; Statistics Canada, 2006; 

Tjepkema, 2005).  The severity of this public health problem is unmistakable, with more 

than 57,000 deaths attributed to overweight and obesity over a 15 year span (i.e., 1985-

2000; Katzmarzyk & Ardern, 2004).  Overweight people have a 16% greater risk of 

premature death and obese people have a 25% greater risk of early death compared to 

those of normal weight (Katzmarzyk & Ardern, 2004).  Summaries of the literature 

confirm an elevated risk of additional health problems linked to an excessive 

accumulation of adipose tissue including hypertension, coronary artery disease, stroke, 

dyslipidemia, gall bladder disease, osteoarthritis, several cancers, and type II diabetes 

mellitus (National Institutes of Health [NIH], 1998; National Task Force on the 

Prevention and Treatment of Obesity [NTFPTO], 2000).  Each of these associations 

follow a dose-response relationship wherein the risk of chronic disease increases as the 

degree of obesity increases (NIH, 1998).  Recent evidence suggests that centrally located 
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(i.e.,  abdominal) adipose stores warrant additional concern as individuals with this 

phenotype are at the greatest risk of developing auxiliary chronic diseases (Kumanyika, 

et al., 2002; NTFPTO, 2000). 

The detrimental side effects of overweight and obesity extend beyond 

physiological functions to also impair an individual’s psychological well being.  A 

review of the literature indicated that overweight and obese adults tend to experience an 

increased prevalence of mental health problems including body dissatisfaction, low self-

esteem, anxiety, and depression (Kushner & Foster, 2000). 

Overweight and obesity also engender societal level consequences.  In 2001, 

Canada’s health care system spent over $4.3 billion (CND) dollars addressing obesity-

related problems (Katzmarzyk & Janssen, 2004).  Direct costs such as hospital care, 

medications, and physician services amounted to $1.6 billion (CND) while the remaining 

$2.7 billion (CND) was spent on indirect costs of obesity such as lost earnings related to 

illness, disability, and premature death (Katzmarzyk & Janssen, 2004).  The public health 

care system will not be able to sustain the mounting costs if the obesity crisis is not 

addressed.  In order to implement appropriate prevention and treatment interventions for 

adult overweight and obesity, we need to understand the determinants at the heart of the 

problem. 

“Getting to the Heart of the Problem” 

Genetic, environmental, metabolic, and behavioural factors all contribute to the 

development and progression of overweight and obesity (Kumanyika, 2001).  Indeed, 

genetic composition plays an integral role in determining an individual’s phenotype; 

however, the recent surge in obesity rates is more likely to be attributed to changes in an 
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individual’s lifestyle (Kumanyika, 2001).  Inadequate physical activity and high caloric 

diets in addition to our continually advancing energy-conserving technology 

cumulatively increase one’s risk of becoming overweight or obese (Kumanyika, 2001; 

Kumanyika et al., 2002; McInnis, 2003).  Given the unlikely odds that technological 

development will slow, it is imperative that we target the two main modifiable risk 

factors contributing to overweight and obesity:  unhealthy/excessive eating and 

inadequate physical activity. 

Obesity is a chronic disease that results from an energy imbalance where caloric 

intake exceeds energy expenditure, promoting the storage of excess energy in adipose 

tissue (Spiegelman & Flier, 2001).  Therefore, to treat overweight and obesity either the 

amount of physical activity needs to be increased, the caloric intake needs to be 

decreased, or a combination of these strategies is necessary (Jakicic & Otto, 2006; 

Kumanyika et al., 2002; Spiegelman & Flier, 2001). 

                                                        Body Fat Mass 

                   Energy Intake                                                  Energy Expenditure 

                                          

-  High fat, energy    
    dense foods 
-  Large portion  
    sizes  
-  Palatable, low- 
    cost, highly  
    available foods 

-  ↓ Work-related  
    physical activity 
- ↓ Activity of  
    daily living 
- ↑ Sedentary  
    behaviour 
 

Figure 1.Positive Energy Balance. When energy intake equals energy expenditure, the body is 
in a state of energy balance and body fat mass remains stable.  Current environmental factors on 
the left are driving energy intake up, whereas factors on the right are driving energy output down, 
creating a state of positive energy balance, leading to an increase in body fat mass.  Adapted from 
McInnis (2003). 
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The importance placed on each of these parameters of weight loss (caloric 

restriction versus physical activity) has become an area of controversy (Pescatello, Volpe, 

& Clark, 2004).  It has been argued by the American College of Sports Medicine that 

physical activity without caloric restriction minimally affects fat loss, if at all (NIH, 

1998).  This traditional ideal has infiltrated popular weight loss programs, emphasizing 

the importance of diet modification above and beyond physical activity (Wing & Hill, 

2001).  Conversely, Ross and colleagues (2000) have provided evidence indicating that 

daily exercise without caloric restriction is as effective as caloric restriction alone in 

reducing abdominal fat when all study parameters are considered equal.  Further research 

has supported this contention (Mayo, Grantham, & Balasekaran, 2003; Okura, Nakata, & 

Tanaka, 2003).  In fact, some researchers advocate exercise as the healthier choice to 

promote weight loss because exercise maintains or improves lean muscle mass enhancing 

resting metabolic rate whereas caloric restriction alone fails to impact muscular 

composition (Ross et al., 2000; Stiegler & Cunliffe, 2006; Tsai, Sandretto, & Chung, 

2003).  Therefore, interventions that focus primarily on physical activity are warranted 

and have merit in reducing overweight and obesity. 

The Importance of a Physically Active Lifestyle 

Even though there has been an increase in leisure time physical activity over the 

last 20 years, the intensity and duration of such activity is decreasing (Allied Dunbar, 

1992; Cameron, Craig, Russell, & Beaulieu, 2000).  It is clear that physical inactivity 

continues to be a problem for North American adults.  Over 50% of Canadian and 

American adults do not get enough physical activity to achieve health benefits, and of 

these adults approximately 25% are completely inactive (Statistics Canada, 2007; 
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Center’s for Disease Control and Prevention [CDCP], 2005).  Physical activity levels 

decrease with age and are influenced by gender.  Only 40% of men and 32% of women 

remain physically active after the age of 65, and the apparent gender discrepancy is 

further amplified with increasing age (Slack, 2006). 

A lack of physical activity has been inextricably linked to the rise in overweight 

and obesity.  Findings from the Canadian Community Health Survey suggest that people 

who are sedentary during their leisure time are more likely to be obese than active people 

(Tjepkema, 2005).  For instance, 27.0% of sedentary men and 27.0% of sedentary women 

were considered obese in comparison to 19.6% of active men and 14.0% of active women 

(Tjepkema, 2005). 

Regular physical activity on the other hand, can reduce visceral and abdominal 

fat, lower blood pressure, improve blood lipid-lipoprotein profiles, enhance insulin 

action, and protect individuals from cardiovascular disease and all-cause mortality even 

in the presence of overweight and obesity (Lee et al., 2005; Adamu, Sani, & Abdu, 

2006).  A dose-response relationship exists with increasing levels of physical activity 

leading to an increase in health benefits (Lee et al., 2005; Warburton et al., 2006).  

Furthermore, there is evidence that physical activity positively influences psychological 

health, improving self-perceptions, mood, social interaction, anxiety levels, depression, 

and overall quality of life (Fox, 1999; Paluska & Schwenk, 2000).  Therefore, even in the 

absence of weight loss, it is important to promote a physically active lifestyle because of 

its beneficial impact on physical and psychological health and its contribution to the 

prevention and treatment of established diseases (Goldfine, Ward, Taylor, Carlucci, & 

Rippe, 1991). 
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The Canadian Fitness and Lifestyle Research Institute (2004) recommends regular 

physical activity as primary therapy for those who are overweight because of its 

documented long-term success in achieving and maintaining healthier body weights in 

cross-sectional, longitudinal, and retrospective studies.  Physical activity has been 

identified as the most important predictor of weight loss maintenance; therefore, its 

inclusion is imperative within any weight loss or obesity reduction intervention (Foreyt & 

Poston, 1998).  It is estimated that with every 1% increase in physical activity, there is a 

potential $15 million (CND) annual savings in direct health care expenses (Katzmarzyk, 

Gledhill, & Shephard, 2000).  This makes for a compelling case to increase the number 

and quality of interventions that promote regular physical activity. 

How much Physical Activity is enough to Achieve Health Benefits? 

Over one third of Canadians lack awareness regarding how much physical activity 

is necessary to achieve health benefits (CFLRI, 2004).  According to the Public Health 

Agency of Canada (2006), daily physical activity recommendations will vary depending 

on the desired health-related outcome, whether it be the prevention of chronic disease, 

weight loss, or the prevention of weight regain. 

Canada’s Physical Activity Guide to Healthy Active Living designed for adults 

recommends 60 accumulated minutes of light physical activity every day or 30 

accumulated minutes of moderate physical activity on at least 4 days per week to reduce 

the risk of chronic disease (Health Canada, 2003; Warburton, Katzmarzyk, Rhodes, & 

Shephard, 2007).  Short 10 minute intervals of physical activity can be accumulated to 

achieve daily recommendations.  Although some people continue to embrace the ‘no 

pain, no gain’ mentality, thinking that physical activity needs to be strenuous to be 
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effective, evidence confirms that light-to-moderate intensity activities may provide the 

same health benefits as do more vigorous types of physical activity (Hu et al., 1999; 

Jakicic & Otto, 2006).  Light intensity activities require minimal effort and include tasks 

such as slow walking, gardening, or stretching.  Moderate intensity activities demand 

higher efforts and include tasks such as brisk walking, raking leaves, or biking.  Hard 

intensity activities require greater effort and include tasks such as jogging, most 

competitive sports, or shovelling heavy snow.  Very hard intensity activities include tasks 

consisting of fast running while maximal intensity activity is the most vigorous and 

includes tasks that require all-out sprinting (see Table 1).  Higher intensity activities have 

lower time requirements to achieve daily physical activity recommendations (Jakicic & 

Otto, 2006).  Therefore, regardless of the initial body weight or desire for weight control, 

all individuals should strive for either 60 minutes of light or 30 minutes of moderate 

intensity physical activity on most days of the week to improve their health and reduce 

chronic disease risk. 

If the desired health-related outcome is weight loss or weight maintenance, then 

additional daily physical activity recommendations apply.  For weight loss, it is 

recommended that individuals strive to achieve 60 accumulated minutes of moderate to 

hard intensity physical activity per day plus control of energy intake (Warburton et  

Table 1.  Relative intensities for aerobic physical activity prescription  
Intensity    %HRR       %HRmax       RPE         Breathing rate            Body temperature  
Light effort     20-39          50-63         2-3          slight increase             start to feel warm 
Moderate effort     40-59          64-76         4-6          greater increase           warmer 
Hard effort            60-84           77-93         7-8          more out of breath      quite warm 
Very hard effort     >84               >93            9           greater increase         hot       
Maximal effort       100               100           10           totally out of breath     very hot 

Note. %HRR, percentage of heart rate reserve; %HRmax, percentage of heart rate maximum; 
RPE, rating of perceived exertion. Adapted from Warburton et al. (2007). 
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al., 2007; US Department of Health and Human Services, 2005).  To prevent weight 

regain or to maintain weight loss over the long-term, it is suggested that individuals 

accumulate 60 to 90 minutes of moderate intensity activity per day (Saris et al, 2003; 

Warburton et al., 2007; US Department of Health and Human Services and US 

Department of Agriculture, 2005).  Therefore, individuals interested in losing weight 

and/or maintaining weight loss need to progressively increase their physical activity to 

include at least one hour of moderate intensity physical activity per day. 

Intermittent bouts of physical activity may be particularly beneficial for 

overweight and obese adults who perceive continuous exercise as an intimidating barrier 

to being active.  Jakicic and colleagues (2001) found that intermittent activity was an 

effective strategy for the initial adoption of exercise and maintenance of exercise 

adherence among overweight women in a 20-week behavioural weight loss program. 

Correlates of Adults’ Participation in Physical Activity 

An essential first step in designing effective interventions to increase physical 

activity among sedentary adults is an understanding of the fundamental variables that 

influence physical activity.  In an updated comprehensive review of over 300 studies, 

Trost and colleagues (2002) summarized the correlates of adult physical activity into five 

categories:  demographic/biological; psychological/cognitive/emotional; behavioural 

attributes/skills; social/cultural; and physical environment. 

Consistent positive associations with adults’ participation in physical activity 

include gender, heredity, socioeconomic status, education, enjoyment, expected benefits, 

intention to exercise, perceived health, self-efficacy, self-motivation, self-schemata for 

exercise, stage of change, past exercise behaviour/programs during adulthood, dietary 
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habits, physician influence, and social support from friends/peers/family.  Of the 

positively associated variables, self-efficacy for physical activity has emerged as the most 

consistent correlate of physical activity.  Social support has also been highlighted by 

Trost and colleagues (2002) as an important correlate of physical activity participation. 

Consistent inverse associations have been documented between physical activity 

and age, obesity, barriers, mood disturbance, and perceived effort.  Surprisingly, the 

literature has indicated a consistent lack of association between physical activity and 

attitude, knowledge of health/exercise, normative beliefs, and susceptibility/severity of 

illness. 

Mixed or weak positive associations with physical activity include history of 

injury, having children, self-control, personality, psychological health, skills to cope with 

barriers, decisional balance, access to facilities, scenery, presence of others exercising, 

home equipment, uneven terrain, and neighbourhood safety. 

Mixed or weak negative correlates of physical activity include blue collar 

occupations, marital status, poor body image, smoking, social isolation, intensity of 

physical activity, and being at increased risk for heart disease.  Trost and colleagues 

(2002) recommend that interventions target modifiable correlates that promote physical 

activity among adults, and further suggest the need for longitudinal and intervention 

studies to clarify mixed results. 

A recent study investigated the impact that weight status (i.e., normal, overweight, 

obese) might have on the social-ecological correlates of physical activity among adults 

(Blanchard et al., 2005).  Blanchard and colleagues found that self-efficacy, social 

support, access to facilities, and physical activity were all moderated by weight status.  
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Self-efficacy was found to be significantly lower in obese individuals compared to the 

other two weight groups.  Nevertheless, self-efficacy was still found to be a strong 

predictor of physical activity among normal, overweight, and obese individuals.  

Moreover, a significant positive correlation was found between social support and 

physical activity regardless of weight status.  When investigating the interaction between 

self-efficacy and social support in relation to physical activity, normal weight and 

overweight individuals who reported higher self-efficacy and social support tended to 

demonstrate an increase in the number of days that they were physically active.  

Interestingly, self-efficacy did not interact with social support to predict improvements in 

physical activity among obese individuals (Blanchard et al., 2005). 

Primary Health Care Settings and Physician Counselling 

Overweight and obese adults are an over-represented subpopulation within the 

primary health care setting (Green, Fryer, Yawn, Lanier, & Dovey, 2001; Stecker & 

Sparks, 2006).  Sixty-nine percent of adults who visited a primary care clinic over a 

three-year study period were either overweight or obese (Stecker & Sparks, 2006).  For 

this reason, a substantial proportion of physical activity intervention literature that 

addresses overweight and obesity is dedicated to interventions conducted in primary 

health care settings. 

Medical clinics are ideal locations to implement physical activity interventions 

because of their accessibility, ability to reach a large proportion of the population, and 

potential for a broad public health impact (Canadian Institute for Health Information, 

2003; Green et al., 2004).  The potential to address physical inactivity is especially high 

at family medical clinics where 80 to 94% of people report visiting their health care 
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providers at least once a year, while 24% report four to nine visits a year (Canadian 

Institute for Health Information, 2003; Lucas, Schiller, & Benson, 2004).  Moreover, a 

recent study indicated that 90% of patients would consider participating in a physical 

activity intervention if it were initiated through a medical clinic (Jimmy & Martin, 2005). 

Patients perceive physicians to be highly credible sources of health-related 

information (e.g., physical activity recommendations) which further increases the appeal 

of conducting physical activity promotion interventions in the primary health care setting 

(Green et al., 2004).  Furthermore, general practitioners tend to have long-term contact 

with their patients, which provides multiple opportunities for clinicians to give health 

behaviour advice and monitor the progression of lifestyle changes that could ultimately 

alleviate chronic conditions such as obesity (Goldstein, Whitlock, & DePue, 2004). 

A substantial number of clinical interventions have focused primarily on 

physician counselling as the channel for physical activity promotion (Eden, Orleans, 

Mulrow, Pender, & Teutsch, 2002; Pinto, Lynn, Marcus, DePue, & Goldstien, 2001; 

Whitlock, Orleans, Pender, & Allan, 2002).  However, a recent systematic review of the 

literature conducted by Tulloch, Fortier, and Hogg (2006) found insufficient evidence to 

support the effectiveness of physician-patient counselling to promote physical activity in 

the primary care setting. 

Many barriers are thought to account for inconsistencies in the effectiveness of 

these interventions.  The most prevalent barrier is lack of time (Abramson, Stein, 

Schaufele, Frates, & Rogan, 2000; Kennedy, & Meeuwisse, 2003; Yarnell, et al., 2003).  

Physicians reported that it is difficult to accomplish all of the recommended care and 

preventive procedures in a brief 10-15 minute visit, let alone add physical activity 
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counselling to standard practice (Strange, Woolf, & Gjeltema, 2002; Yarnell,et al., 2003).  

Other barriers include a lack of counselling expertise, insufficient staff support, limited 

access to educational materials, and skepticism that effective weight reduction therapies 

exist (Heath, Grant, Marchetti, & Kamps, 1993; Lyznicki et al., 2001).  A reported 5.3% 

of Canadian physicians believed that they were able to successfully change patients’ 

physical activity behaviour while 15% considered themselves to be “not at all successful” 

(Stevenson, McKenzie, & Wilson, 1992).  In an American study, only 28% of adults 

reported receiving advice from their physicians to engage in regular exercise and only 

11% reported receiving assistance from their physician in planning an exercise routine 

(Glasgow et al., 2001).  Specific to overweight and obese adults, only 27% to 42% of 

patients who seek medical help are actually advised by their physician to lose weight (via 

physical activity or diet recommendations; Galuska, Will, Serdula, & Ford, 1999; Heath 

et al., 1993).  A majority (e.g., 84%) of physicians are pessimistic about their ability to 

help obese patients to lose weight and many consider obesity management to be 

frustrating, time consuming, and pointless (Cade, & O’Connell, 1991; Smith, Merom, 

Harris, & Bauman, 2002; Tulloch, Fortier, & Hogg, 2006).  Therefore, exploring feasible 

alternatives to physician-only interventions are warranted, especially when targeting 

overweight and obese patients with respect to physical activity. 

A recommended alternative to forfeiting the primary care setting as a health 

promoting venue is to decrease physician work load associated with behaviour change 

interventions by adding relevant expertise (e.g., Health Educators) to the health care 

provider team (Estabrooks & Glasgow, 2006).  In their recent systematic review, Tolloch, 

Fortier, and Hogg (2006) advocate the use of multidisciplinary collaborative approaches 
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in the primary care setting to promote and sustain physical activity among overweight 

and obese adults given the inconsistent evidence supporting physician-only counselling.  

A survey of physicians reported that 98% preferred to refer overweight and obese 

patients to one-on-one counselling sessions (Cade & O’Connell, 1991). 

Strong evidence confirms that when behaviour change programs are tailored to 

suit individual interests, preferences, and readiness to change it leads to increased time 

spent being physically active and increased energy expenditure in addition to decreased 

body weight and decreased body fat (Kahn et al., 2002).  Reviews of the physical activity 

literature confirm that feedback by others (e.g., Health Educators1) on behaviour change 

and individualized exercise programs improve intervention effectiveness (Kahn et al., 

2002). 

Clinical Interventions to Increase Physical Activity 

The Activity Counselling Trial (ACT) was an intervention conducted by Health 

Educators with the goal of increasing physical activity among healthy sedentary adults 

within a primary care setting (King et al., 1998).  Three groups were studied:  usual care 

group, staff assistance group, and staff counselling group.  The usual care group acted as 

the control, receiving standard advice from their family physician.  The staff assistance 

group received physical activity information in the mail that was tailored to meet 

individual needs.  The staff counselling group received tailored in-person counselling 

sessions that discussed proper nutrition, physical activity, and behavioural change 

strategies.  Results of ACT indicated that the staff counselling group achieved the 

                                                 
1  Multiple terms are used to describe specialized health care personnel who deliver interventions (i.e., 

program facilitator, program delivery agent, interventionist, exercise consultant, exercise scientist, health 
educator, etc.).  For the purpose of this manuscript the specialized health care provider will hereafter be 
referred to as the Health Educator. 
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greatest change in physical activity levels among sedentary adults and obtained a high 

feasibility rating for future studies (Blair et al., 1998). 

More recently, a pilot study by Armit, Brown, Richie, and Trost (2005) 

investigated the feasibility of a referral system where general practitioners delivered brief 

physical activity advice with Health Educators providing follow-up support in the 

primary care setting.  Physically inactive older adults were randomized into three groups:  

advice from a general practitioner, individualized counselling with a Health Educator and 

follow-up telephone calls, and Health Educator counselling and telephone support plus a 

pedometer.  Both intervention groups referred to individualized counselling with a Health 

Educator (either with or without a pedometer) scored substantially higher in terms of 

physical activity compared to the usual care group after the completion of a 24-week 

program.  In a similar more extensive randomized controlled trial, Pinto and colleagues 

(2005) found that an intensive, tailored physical activity intervention within a primary 

care setting among older adults was more effective than usual care.  These studies 

confirm the beneficial use of multi-component interventions combining brief physician 

advice with specialized Health Educators to support and promote the adoption of physical 

activity while encouraging motivational readiness among sedentary adults. 

Tailored physical activity interventions go beyond provider advice to increase 

physical activity.  Tailored interventions involve an interactive process whereby a health 

professional and patient collaborate on a personalized action plan for change that includes 

strategies for goal setting, overcoming barriers, and monitoring progress (Estabrooks & 

Glasgow, 2006).  This style of behavioural change counselling is consistent with a 

psychotherapeutic approach called Motivational Interviewing. 
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Motivational Interviewing 

Motivational Interviewing (MI) is a directive client-centered counselling approach 

for eliciting behaviour change by helping clients to explore and resolve their ambivalence 

toward change (Miller & Rollnick, 1991; 2002).  Central to the concept of MI is its 

emphasis on the nature of the client-counsellor interaction.  Miller and Rollnick argue 

that the quality of the client-counsellor relationship can directly and influentially impact a 

client’s motivation for and participation in health behaviour change (Emmons & 

Rollnick, 2001).  

MI counsellors emphasize that the client is the expert on their own behaviour 

change and suggest that the client knows the best solutions to initiate and maintain their 

own behaviour change over the long-term.  The MI counsellor’s role is thus to assist the 

client in realizing their need for change, to help improve the client’s intrinsic motivation 

to change, and to facilitate discussions regarding what the client considers to be the best 

plan of action for change (Miller & Rollnick, 1991; Miller & Rollnick, 2002).  In line 

with the ‘spirit’ of MI (see Table 2), Rollnick and Miller (1995) have developed several 

strategies to promote the cognitive-behavioural transition toward healthier behaviours 

that also work to establish positive client-counsellor rapport including:  (1) eliciting self-

motivational statements, (2) listening with empathy, (3) asking open-ended questions 

about the client’s feelings, ideas, concerns, or plans, (4) affirming that the client is able to 

acknowledge his or her steps toward change, (5) reframing problematic thoughts to allow 

for a more productive point of view, and (6) reflecting and summarizing concerns raised 

by the client during the decision-making process (Miller & Rollnick, 1991; Miller & 

Rollnick, 2002). 
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Table 2:  Spirit of Motivational Interviewing__________________________________ 
 Readiness to change is not a client trait, but a fluctuating product of interpersonal 

interaction. 
 Therapeutic relationships function best as a partnership rather than an 

expert/recipient relationship. 
 Motivation to change should be elicited from the client, not imposed by the 

counsellor. 
 It is the client’s task, not the counsellor’s, to articulate and resolve his or her 

ambivalence. 
 The counsellor is directive in helping the client examine and resolve ambivalence. 
 Direct persuasion, in which rational arguments for change are presented to the 

client by the expert, is not an effective method for resolving ambivalence. 
 The counselling style is generally a quiet and an eliciting one.  

      Adapted from Rollnick & Miller (1995).  

This well-known scientifically tested approach for counselling clients is effective 

in the management of a variety of addictive disorders and chronic conditions (see review 

by Rubak, Sandboek, Lauritzen, & Christensen, 2005).  Miller and Rollnick (1991) have 

shown that the MI approach works to improve the patient-provider collaborative alliance 

and consequently reduces resistance to change and improves the success of treatment 

outcomes.  Improvement in treatment outcomes related to MI appears to be mediated by 

an increased client adherence to treatment protocols (Brown & Miller, 1993).  MI has 

demonstrated effectiveness among resistant clients and has been found to work across 

genders, ages, races, cultures, and socioeconomic boundaries (Hettema, Steele, & Miller, 

2005).  Given its demonstrated success for the treatment of substance abuse and addictive 

disorders (Dunn, Deroo, & Rivara, 2001; Miller & Rollnick, 1991; Rubak et al., 2005), 

MI is increasingly being used to address lifestyle problems and chronic diseases 

(Rollnick, Miller, & Butler, 2007). 

Bennett and colleagues (2007) succeeded at significantly increasing moderate-

intensity physical activity and self-efficacy among long-term cancer survivors as a result 

of MI implementation.  Interestingly, this study proposed that the synergistic effect of MI 
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in combination with self-efficacy is the primary mechanism by which behaviour change 

occurs.  Bennett and colleagues (2007) recommend that further research be conducted to 

investigate these beneficial impacts on physical activity. 

Preliminary application of MI as an adjunct to weight loss treatments is 

demonstrating promise for increasing physical activity and consequently reducing the 

prevalence of type 2 diabetes mellitus and adult obesity.  A pilot study that incorporated 

three individual MI sessions into a group weight loss program for overweight women 

with type 2 diabetes found increased weight reduction among individuals receiving MI 

treatments in comparison to women receiving the weight loss program alone (Smith, 

Heckemeyer, Kratt, & Mason, 1997). 

Goldberg and Kiernan (2005) acknowledged the low retention rates for weight 

loss programs and suggested that MI is a potential solution to improve adherence to 

difficult lifestyle changes.  Goldberg and Kiernan (2005) applied a MI approach to 

resolve ambivalence about weight loss during interactive group-based orientation 

sessions prior to randomization.  Although MI was only used pre-treatment, the 18-month 

retention rate of 96% was much higher than usual for weight loss programs, suggesting a 

possible role for using MI to maximize participant adherence (Goldberg & Kiernan, 

2005). 

Although using MI in a group weight loss context has been shown to be 

beneficial, individualized sessions coupled with comprehensive weight loss programs 

have been shown to be most effective (DiLillo, Siegfried, Smith, & West, 2003).  In a 

recent individualized behavioural weight loss program for adults who typically 

experience relapse, participants receiving MI were found to exercise an additional 68 
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minutes per week compared to those receiving the behavioural weight loss program alone 

(Carels et al., 2007).  Another study, by Harland and colleagues (1999), investigated the 

effectiveness of individualized MI sessions of varying intensities in combination with 

financial incentives (i.e., 30 free vouchers to recreational facilities) to promote physical 

activity among middle-aged disadvantaged adults recruited from a primary care setting.  

Results indicated that MI increased physical activity levels for up to three months post-

intervention, and worked best if the sessions were segmented over six trials rather than 

delivered in a single session.  The higher intensity intervention combined with financial 

incentives resulted in the highest physical activity scores; however, these effects were of 

limited duration. 

A meta-analysis of controlled clinical trials conducted by Burke, Arkowitz, and 

Menchola (2003), identified four studies that integrated adaptations of a MI approach to 

increase diet and exercise among sedentary adults.  Although the use of MI in relation to 

physical activity scores yielded a medium effect size for change, MI-based interventions 

achieved their effects in much less time than did standard clinical interventions.  This is 

an important consideration for program designers who look to optimize the cost-

effectiveness of physical activity interventions.  Burke and colleagues (2003) concluded 

that the effects of MI for diet and physical activity were equivalent to other active 

treatments and superior to control treatments.  The results of MI integrated interventions 

indicated sustainability of behaviour change at follow-up, evidence of clinical impact, 

and suggested an effect on life areas beyond the target symptoms (i.e., self-efficacy, 

mood, general well-being, etc.). 

 21



A recent systematic review and meta-analysis of 72 randomized controlled trials 

conducted by Rubak, Sandboek, Lauritzen, and Christensen (2005) further investigated 

the effectiveness of MI within individualized counselling programs.  Overall, 74% of the 

randomized controlled trials included in this review concluded that MI had a positive 

effect on intervention outcomes.  Seventy-five percent of studies were able to provide 

evidence that MI outperforms traditional styles of counselling.  Not one study showed MI 

to be harmful or to have any adverse side effects; however, this was not the explicit 

purpose of these interventions. 

Rubak and colleagues (2005) also found that as the dose of an MI intervention 

increased, so did its impact on behaviour change.  For instance, among studies with 60 

minute client-counsellor sessions, 81% indicated an effect on behaviour change in 

comparison to studies using 20 minute sessions that demonstrated an effect of 64%.  

Eighty-seven percent of studies with greater than five sessions including an MI 

counsellor showed an effect on treatment outcome.  In contrast, only 40% of single 

sessions including an MI counsellor demonstrated an effect on treatment outcome.  A 

prolonged follow-up period also increased the percentage of studies showing an effect.  

Thirty-six percent of studies with a three month follow-up period had an effect compared 

to 81% allowing a 12-month or longer follow-up period. 

Counselling delivered by health care professionals other than primary care 

physicians or psychologists, such as Health Educators, demonstrated an effect on 

behaviour change in 46% of the studies reviewed (Rubak et al., 2005).  This finding 

challenges previous research suggesting that MI effectiveness is dependent upon the 

counsellor’s educational background as a medical doctor or psychologist.  However, it is 
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reasonable to suspect that counsellor training and the quality of the client-counsellor 

relationship would also influence intervention effectiveness. 

Summary of the Necessity for Collaborative MI Integrated Interventions 

In summary, a review of the literature has established the effectiveness of 

multicomponent, tailored interventions that involve the collaboration of physicians and 

Health Educators to increase physical activity levels within a primary care setting.  The 

physician’s credibility and authority are key to identifying and suggesting a patient’s 

need for physical activity behaviour change, while the actual behaviour change and 

maintenance of change can be facilitated by a Health Educator.  This review of the 

literature also supports the use of a MI approach to increase physical activity among 

individuals with chronic diseases.  The physician-Health Educator team-based approach 

minimizes the demands of conducting interventions on physicians’ limited time, and 

therefore increases the feasibility of translating clinic-based physical activity intervention 

research into standard practice (Estabrooks & Glasgow, 2006). 

Theoretical Constructs Underlying Weight Loss Interventions 

Behaviour change interventions are increasingly founded on theoretical constructs 

and models that help us to understand the processes by which people change and 

maintain health behaviours.  Most physical activity and weight loss interventions are 

founded on one or more of the following theories/models:  Social Cognitive Theory 

(Bandura, 1986), Transtheoretical Model (Prochaska & DiClemente, 1992), Self-

Determination Theory (Deci & Ryan, 1980; 1985), and Relapse-Prevention Model 

(Marlatt & Donovan, 1985).  Each of these theories/models are described briefly below. 
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Social Cognitive Theory 

Social Cognitive Theory (SCT; see Figure 2; Bandura, 1986) contends that an 

individual’s behaviour is reciprocally influenced by internal personal factors (e.g., 

cognition, attitude, mood, etc.) and external environmental factors (e.g., presence of 

others, facilities, resources, etc.).  Under the umbrella of internal personal factors, self-

efficacy is considered to be an essential cognitive component that needs to be enhanced 

in order to promote behaviour change.  Bandura (1997) defines self-efficacy as the belief 

that one has in their capability to carry out the actions required to produce a given 

outcome.  When applied to physical activity, self-efficacy is one’s belief in his or her 

ability to be physically active (Marcus, Eaton, Rossi, & Harlow, 1994).  Under the 

umbrella of external environmental factors, social influences such as modeling and direct 

social support from others have been readily linked to increased physical activity (Sallis 

Figure 2:  Overview of Social Cognitive Theory (SCT) 

Personal Factors 
(cognition, attitude, mood, etc.) 

Environmental Factors 
(group, equipment, facilities, etc.) 

Behaviour 
(type, frequency, duration, etc.) 

An illustration of triadic reciprocal causation within Social Cognitive Theory.  From 
Bandura A. (1997).  Self-efficacy:  The exercise of control.  New York:  W.H. Freeman. 
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& Hovell, 1990).  Many successful physical activity interventions, such as the 

aforementioned Activity Counselling Trial (King et al., 1998), have integrated 

components of SCT into their program design. 

Transtheoretical Model 

Prochaska and DiClemente’s Transtheoretical Model (TTM; 1992) of behaviour 

change was originally formulated by studying successful self-changers who conquered a 

myriad of addictive behaviours (e.g., smoking, alcoholism).  TTM has more recently 

been applied to interventions aimed at increasing physical activity (see review in Adams 

& White, 2003).  The main TTM constructs include the stages of change, processes of 

change, decisional balance, self-efficacy, and temptation to avoid a given target 

behaviour (Spencer, Adams, Malone, Roy, & Yost, 2006).  For example, the stages of 

change allow health professionals to assess how ready an individual is to engage in 

regular physical activity on a continuum from pre-contemplation (i.e., no intention to 

become active in the near future) to maintenance (i.e., regularly active for  six 

consecutive months).  Five stages of change are complimented by 10 processes of change 

that represent explicit strategies for stage progression (Prochaska & DiClemente, 1992).  

Figure 3 illustrates the purported interaction between the stages and processes of change.  

Decisional balance, the process of weighing the costs and benefits of adopting a 

physically active lifestyle, and self-efficacy are also considered to be critical constructs of 

TTM (Marcus et al., 1994). 

The effectiveness of stage-based interventions for physical activity behaviour 

change has led to considerable debate among researchers.  A recent review of over 150 

studies has provided mixed evidence regarding the effectiveness of TTM (Spencer et al.,  
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Figure 3:  Overview of Transtheoretical Model (TTM) 
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Action  
 

Maintenance 
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- Dramatic relief 
- Environmental   
   re-evaluation 

- Self re-evaluation 

- Self liberation 

- Reinforcement  
  management 
- Helping relationships 
- Counter conditioning 
- Stimulus control 

 
 
The Transtheoretical Model of behaviour change; stages of change are shown in bold, 
processes of change are in boxes. Adapted from Adams, J. & White, M. (2003). Are 
activity promotion interventions based on the transtheoretical model effective? A critical 
review. British Journal of Sports Medicine, 37, 106-114.  
 
2006) and another review calls into question the validity of the TTM stage-based 

algorithm (Adams & White, 2003).  The use of cross-sectional research design to validate 

the existence of the stages of change has also been scrutinized (Sutton, 2000; 2005).  

Critics of TTM also contend that the model’s principles undermine the complexity of 

physical activity behaviour given existing evidence that suggests individuals can be in 

different stages of physical activity change for different types of activities (e.g., walking 

versus running; Adams & White, 2005). 

Despite recent critiques of stage-based interventions, TTM has become one of the 

most widely used program planning models in health promotion.  TTM’s popularity may 

be due to its practicality in tracking participant progress and its ability to motivate 

individuals toward higher stages and amounts of physical activity (Spencer et al., 2006).  
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A review of the literature found TTM-based physical activity interventions to be more 

effective than non-staged interventions in promoting the adoption of physical activity 

among sedentary adults (Adams & White, 2003).  Moreover, TTM has played an integral 

role in the development of the Motivational Interviewing (MI) approach (Miller & 

Rollnick, 1991).  Preliminary findings support the compatible and synergistic nature of 

combining TTM and MI to promote behaviour change, particularly in the early stages of 

change (Miller & Rollnick, 2002).  Further research is needed to investigate the long-

term effectiveness of TTM in relation to physical activity behaviour, especially when 

used in conjunction with MI (Miller & Rollnick, 2002). 

Self-Determination Theory 

Self-Determination Theory (SDT; Deci & Ryan, 1980; 1985; 2000) is a broad-

based theory of human motivation that has been applied to the health promotion field to 

optimize motivation and adherence strategies for physical activity.  Deci and Ryan (2000) 

contend that the type of motivation an individual possesses (intrinsic versus extrinsic) 

influences their selection of activities, effort, and persistence devoted to these activities, 

and affect experienced.  In SDT, intrinsic and extrinsic motivations are assumed to fall 

along a continuum with amotivation (i.e., a lack of extrinsic and intrinsic forms of 

motivation) at the lowest end, extrinsic motivation (i.e., external regulation, introjected 

regulation, and identified regulation) in the middle, and intrinsic motivation (i.e., 

motivation derived from enjoying the act of exercising itself) at the highest end of the 

self-determination continuum (see Figure 4; Deci & Ryan, 1985; 2000).  External 

regulation represents behaviours that are determined through external means such as  
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Figure 4:  Self-Determination Theory (SDT) Continuum 
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Continuum of motivation from Self-determination Theory. From Carron, A.V., 
Hausenblas, H.A., & Estabrooks, P.A. (2003). The Psychology of Physical Activity. 
McGraw Hill: New York. 
 
pressure from a significant other or a physician’s advice to increase physical activity.  

Introjected regulation refers to behaviours that are partially internalized but not fully self-

determined, such as individuals who exercise to avoid feelings of guilt or to gain social 

approval.  Identified regulation refers to individuals who freely chose to be physically 

active because they believe it will help them to complete a personal goal such as weight 

loss (Caron, Hausenblas, & Estabrooks, 2003).  The only behaviours that are fully self-

determined according to SDT are those that are intrinsically motivated.  External 

regulations are considered to be low self-determined or controlled behaviours, whereas 

identified regulations are considered to be relatively high self-determined behaviours that 

promote autonomy (Thogersen-Ntoumani & Ntoumani, 2006). 

SDT enhances our understanding of each person’s level of motivation and degree 

of self-determination, and provides insight as to why individuals experience relapse and 

drop out.  Previous literature links high self-determined motivation to strong exercise 
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intention and continued participation in physical activity, whereas low self-determined 

motivation has been linked to lower intention to exercise, higher exercise relapse, and 

drop out (Thogersen-Ntoumani & Ntoumani, 2006).  According to SDT, successful 

weight loss and long-term maintenance of physical activity can only result when an 

individual inherently values weight loss and its health benefits, and feels that the reasons 

for action are truly their own (Williams, Freedman, Ryan, & Deci, 1996). 

Relapse-Prevention Model 

Marlatt and Gordon’s Relapse-Prevention Model (RPM; 1985) was initially used 

to outline various clinical strategies to improve adherence to substance abuse programs 

and was recently applied to lifestyle modification interventions (i.e., diet and physical 

activity; Marlatt & Donovan, 2005; Wilson, 1992).  Relapse prevention is a self-

management approach that aims “to teach individuals who are trying to change their 

behaviour how to anticipate and cope with the problem of relapse” (Marlatt & Donovan, 

1985, p.3).  RPM provides a conceptual framework for understanding issues faced during 

the maintenance phase and has developed a set of cognitive and behavioural strategies to 

enhance long-term maintenance (see Figure 5; Larimer, Palmer, & Marlatt, 1999; Marlatt 

& Donovan, 2005).  Marlatt and Gordon (2005) suggest that both immediate 

determinants (e.g., high-risk situations, coping skills, outcome expectancies) and covert 

antecedents (e.g., lifestyle factors, urges, and cravings) contribute to episodes of 

behavioural relapse.  Health professionals typically apply RPM through an exploration of 

individual high-risk situations that increase potential for relapse and collaboratively work 

through coping strategies for each situation.  Common high risk situations for overweight 

and obese individuals include:  negative emotional states (i.e., depression, anxiety,  
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Figure 5:  Overview of the Relapse Prevention Model (RPM) 
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Covert antecedents and immediate determinants of behavioural relapse (in boxes) and 
intervention strategies (follow thick arrows) from the Relapse Prevention Model.  
Adapted from Larimer, M.E., Palmer, R.S., & Marlatt, G.A. (1999). Relapse prevention: 
An overview of Marlatt’s Cognitive-Behavioral Model. Alcohol Research and Health, 
23(2), 151-60. 
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boredom), social situations (i.e., meals with friends or family), social pressures (i.e., 

being around people who are sedentary), and positive emotional states (i.e., celebrations; 

Wilson, 1992).  Promoting awareness and identification of high risk situations allows 

obese individuals to exercise the coping strategies discussed during counselling sessions 

(e.g., positive self-talk, imagery, etc.), and if done successfully can enhance self-efficacy 

for change (Larimer et al., 1999).  Another immediate determinant of relapse is outcome 

expectancies.  Education is required when patients glorify the positive effects of 

overeating and sedentary behaviours while ignoring or discounting the potential negative 

consequences that promote relapse (Marlatt & Donovan, 2005).  Covert antecedents of 

high-risk situations for relapse include lifestyle factors (e.g., stress) and a desire for 

immediate gratification (e.g., urges, cravings; Wilson, 1992).  Global self-control 

strategies are designed to modify a person’s lifestyle to restore balance via the 

replacement of negative behaviours with positive alternatives (Wilson, 1992).  Physical 

activity is a useful positive alternative to eating and can be particularly useful in the 

maintenance phase of treatment for chronic diseases such as obesity (Jakicic, Wing, & 

Winters-Hart, 2002). 

An overview of research findings supports the RPM and the effectiveness of 

treatment strategies based on this model (Larimer et al., 1999).  The first weight 

reduction intervention that directly applied RPM found clear superiority over traditional 

strategies during the weight-loss maintenance phase with 41% of adults continuing to 

lose weight post-treatment (Steinburg, 1985).  A more recent study confirms the efficacy 

of behavioural therapy for overweight adults followed by relapse prevention and therapist 

contact during the maintenance phase (Baum, Clark, & Sandler, 1991). 
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Theoretically based methods to improve adherence to regular physical activity are 

crucial to incorporate into innovative weight loss interventions, especially since a 

majority of adults abandon behavioural techniques, experience relapse, and regain much 

of the weight that they have lost during treatment over time (Byrne, Cooper, & Fairburn, 

2003).  Depending on the intervention, constructs from RPM can be implemented in 

whole or in part to improve adherence to obesity programs (Marlatt & Donvan, 2005).  

The RPM is compatible with other cognitive and behavioural approaches including 

cognitive-behaviour therapy, TTM, and MI (Marlatt & Donovan, 2005). 

In conclusion, theory-based interventions are recommended to improve the 

reliability and validity of health promotion interventions (Nigg et al., 2002).  The 

integration of SCT, TTM, SDT, and RPM constructs into program design offers a solid 

foundation to implement and evaluate innovative overweight and obesity reduction 

interventions.  Having a well-planned and theoretically-based behaviour change program 

is an essential starting point for sound research and process evaluation (Saunders, Evans, 

& Joshi, 2005).  When conducting research, the randomized control trial is a common 

method utilized to assess the effectiveness of these theoretically driven intervention 

packages. 

Randomized Controlled Trials 

Randomized Controlled Trials (RCTs) are often considered to be the ‘gold 

standard’ for evaluating health interventions.  RCTs are the basis for several esteemed 

physical activity interventions including the Diabetes Prevention Project (Diabetes 

Prevention Program Research Group, 1999), the Activity Counselling Trail (King et al., 

1998), and Project Active (Dunn et al., 1997).  The characteristics of a well-performed 
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RCT have been thoroughly established (Meinert, 1986).  RCTs have:  (1) a well-defined 

and justified population with a representative sample of sufficient size, (2) one or more 

control or comparison groups with treatments unique to each group and specified well 

enough to permit future replication, (3) randomization to either the control or the 

treatment group to eliminate selection bias, (4) a few justified outcome measures, and (5) 

a valid test for statistical significance to guide further research (Kraemer & Wilson, 

2002). 

RCT primary outcome analyses operate under the assumption that there are two 

distinct conditions to evaluate:  a control condition (no treatment) and an intervention 

condition (treatment).  In reality, during the implementation of an effectiveness trial, a 

multitude of variations in intervention treatment may occur resulting in within-group 

differences in intervention dose, frequency of exposure, and quality despite the best 

efforts of the intervention delivery agent (e.g., Health Educator). 

A key limitation of RCTs’ primary outcome analyses is the strong emphasis on an 

intervention’s capacity to produce desired outcomes (e.g., weight loss) as dictated by 

primary research aims (Berger et al., 2002).  With exclusive focus on primary outcomes, 

mediating and moderating factors that could influence intervention effectiveness are often 

ignored.  As outlined by Baron and Kenny (1986), mediating and moderating variables2 

have the potential to exert a significant impact on outcome variables.  Moreover, when 

interventions are successful in producing expected primary outcomes, an RCT’s primary 

                                                 
2  A mediating variable is an intervening causal variable between the independent variable and the outcome 

variable (Baron & Kenny, 1986).  Independent variables can exert significant effects on the dependent 
variable through mediators; however, some of the effect may come directly from the independent 
variable, bypassing the mediator (Bauman, Sallis, Dzewaltowski, & Owen, 2002).  A moderating 
variable is a third variable that can affect the direction and/or strength of the relationship between an 
independent and dependent variable (Baron & Kenny, 1986). The relationship between independent and 
dependent variables can change corresponding to the level of the moderator present (Bauman et al., 
2002).   
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outcome analysis neglects to explain why a program was successful and is unable to 

detect which intervention components have contributed to its success.  This creates a 

“black box” within the intervention framework whereby the researcher has a clear 

understanding of what went in (i.e., the intervention components) and what came out 

(i.e., the outcomes), presumably as a result of the intervention, but knows less about what 

happened inside the “black box” (i.e., the ideal combinations and interactions that might 

explain a program’s success; Berger et al., 2002).  One method to address the limitations 

of RCTs’ primary outcome analyses is to conduct a process evaluation. 

Process Evaluation  

Process evaluation is the measurement and analysis of an intervention as it is 

being implemented and the assessment of factors affecting that implementation (Stone, 

McGraw, Osganian, & Elder, 1994).  The process focus in evaluation is on the “how and 

why” an intervention outcome was achieved in addition to looking at the outcome itself 

(Isreal et al., 1995).  Process evaluation includes the intricate documentation of each 

intervention component, which enables researchers to detect whether specific facilities, 

staff, or services are being provided according to the original program plan (Windsor, 

Baranowski, Clark, & Cutter, 1984).  As Windsor and colleagues (1984) suggest, process 

evaluation gives us an idea of “how much of what, for whom, when and by whom” the 

program is being implemented.  Process evaluation allows for documentation of program 

feasibility, acceptance, effectiveness, and satisfaction from the perspective of all persons 

involved (Isreal et al., 1995).  In this regard, process evaluations are important to conduct 

because they serve to:  (1) clarify the actual activities implemented in the intervention, 

(2) explain how the program is operating, (3) provide feedback to those involved in 
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program planning, (4) allow for accurate replication of program implementation, and (5) 

verify to the stakeholders that the program is being implemented as originally planned 

(Isreal et al., 1995). 

Process evaluation allows us to crack open an intervention program’s “black box” 

to advance our understanding of how program inputs translate into program outputs.  An 

analysis of the interconnectivity between program inputs and outputs allows researchers 

to identify essential variables that warrant re-implementation and to identify redundant 

variables that require removal.  When a program is not working as expected, process 

evaluation enables researchers to locate the cause of the problem and to modify the 

program so it will work in future studies, rather than just discarding the whole 

intervention as a complete failure (Hulscher, Laurant, & Grol, 2003).  As social and 

behavioural interventions become increasingly complex, it is becoming increasingly 

important to know the extent to which each intervention component is actually 

implemented and how each component relates to the final outcome in order to optimize 

program and cost-effectiveness (Helitzer et al., 1999). 

Key Components of Process Evaluation 

Previous literature indicates that there is a lack of clear and concise definitions for 

the key process evaluation components (Linnan & Steckler, 2002).  Without clearly 

operationalized definitions of process evaluation measures, it becomes difficult to 

compare findings across studies.  A brief overview of the key components of process 

evaluation will be provided to clarify how these terms will be utilized in this thesis.  The 

seven key components of process evaluation include:  context, reach, recruitment, 

implementation, dose, fidelity, and quality (Linnan & Steckler, 2002). 
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Difficult decisions are often made to determine which key components are 

included within intervention evaluations.  Different researchers will have distinct criteria 

for what they consider to be ‘good quality’ evaluations and which components should be 

included in evaluation design.  No evaluation design will be perfect; there are always 

trade-offs to consider.  Linnan and Steckler (2002) emphasize the importance of striking 

a balance between the data that are clearly needed and data that are supplementary.  The 

inclusion of all seven process evaluation components would be ideal to incorporate into 

an intervention’s assessment, but is rarely feasible because of limitations in funding, 

time, personnel, and a concern for overburdening participants with additional surveys.  

This review will briefly define context, reach, recruitment and implementation and 

provide a more in-depth discussion of dose, fidelity, and quality as per Linnan and 

Steckler (2002). 

Context.  The context of an intervention is the larger physical, social, and political 

environment that can either have a direct or indirect impact on the implementation of an 

intervention.  To assess context, researchers brainstorm potentially important contextual 

factors prior to intervention delivery and use questionnaires to assess the behavioural 

implications of contextual factors. 

Reach.  Reach is the extent to which a priority population is contacted and 

participates in an intervention.  Linnan and Steckler (2002) suggest that population 

characteristics such as health status, age, ethnicity, gender, income, and education level 

should be assessed as minimal requirements for representing reach. 

Recruitment.  Recruitment refers to the method utilized to attract prospective 

program participants to become part of an intervention.  Recruitment investigates whether 
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certain subpopulations of individuals or organizations were more or less likely to be 

approached for inclusion in an intervention and whether recruitment methods were 

applied consistently across all individuals. 

Implementation.  Implementation is a composite measure that indicates the extent 

to which an intervention was implemented and received by the intended audience.  

Program implementation is difficult to operationalize and requires that reach, dose, and 

fidelity be accurately measured to calculate the score (Baranowski & Stables, 2000). 

Dose.  Dose refers to the proportion of intended intervention units that are 

actually delivered by Health Educators to participants as outlined in the original program 

plan.  Baranowski and Stable (2000) consider dose to be an essential process evaluation 

component that warrants implementation because of its potential to influence both the 

validity and efficacy of an intervention.  Hill and colleagues (2007) claim that individuals 

who attend fewer sessions and who have shorter sessions than planned are likely not to 

receive the intended dose of program content, which can translate into suboptimal effects.  

Rubak and colleagues (2005) also believe that an increase in the number and length of 

behavioural counselling sessions can lead to an increase in intervention effectiveness.  A 

recent review by Tulloch, Fortier, and Hogg (2006) concluded that more intensive 

behaviour change interventions (i.e., multiple visits, longer sessions) are needed to elicit 

positive changes in physical activity behaviour. 

Program effectiveness can be seriously threatened when a substantial proportion 

of participants are absent from sessions wherein critical intervention components are 

outlined (Dane & Schneider, 1998).  Even when participant attendance is expected to be 

high, a measure of dose is necessary to identify natural variations in exposure to an 
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intervention that can be applied to determine the effectiveness of individual program 

components (Bellg et al., 2004).  Previous literature provides sufficient justification for 

using various intensities of dose to evaluate program effectiveness (Dane & Schneider, 

1998).  Lifestyle behaviour change interventions that include dose in their process 

evaluation assessment typically indicate that higher levels of dose are related to higher 

rates of improvement (Baranowski & Stables, 2000). 

Assessing dose includes monitoring the frequency of participation and the extent 

of implementation of selected program elements (Windsor et al., 1984).  Methods 

suggested for measuring dose include recording the number of sessions participants 

attend, the number of educational materials Health Educators provide, and/or the amount 

of time that Health Educators spend with each participant during sessions (Bellg et al., 

2004).  As suggested by these indicators, the actions or behaviours of Health Educators 

can have an important impact on the implementation of dose. 

Some Health Educators may implement dose more rigorously than others which 

may in turn impact a program’s ability to produce desired outcomes.  A study conducted 

by Hill, Maucione, and Hood (2007) investigated adaptations that Health Educators made 

to the Strengthening Families for Parents and Youth Program.  Results of this study 

suggest that Health Educators attitudes and actions relative to intervention 

implementation may alter program dose.  Fifty-six percent of Health Educators thought 

that adding material to a standard curriculum was acceptable, and 66% of Health 

Educators reported actually adding materials to the curriculum.  Hill and colleagues 

(2007) emphasize the importance of documenting and evaluating such adaptations to the 
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original program plan and suggest that a measure of dose be included within innovative 

program designs to capture differences between Health Educators. 

A review of the literature indicates a clear relationship between higher doses of 

intervention and increased participant scores on salient outcome measures (Dane & 

Schneider, 1998).  A process evaluation of the Seattle 5-a-Day for Better Health program 

(Beresford, Shannon, McLerran, & Thompson, 2000) supports this contention.  Beresford 

and colleagues (2000) found that adults at worksites receiving a higher dose of 

educational opportunities and motivational materials increased both their participation in 

the intervention and their fruit and vegetable consumption to a greater degree when 

compared to their low-dose counterparts.  Results from the Seattle 5-a-Day for Better 

Health program led to recommendations for increased use and monitoring of educational 

materials to increase participation in and successful completion of future worksite-

oriented lifestyle behaviour change interventions (Beresford et al., 2000).  Moreover, 

preliminary findings from a low intensity three-year disease prevention trial for sedentary 

adults found that increased intervention dose (i.e., frequency of informational materials, 

number of in-person sessions) improved the probability of intervention success (Jeffery 

& French, 1999).  Further research is required to better understand the relationship 

between intervention dose and its health-related response (Steckler et al., 1995). 

Fidelity.  Fidelity, also known as integrity, is the degree to which specified 

intervention procedures are implemented by Health Educators as originally planned by 

intervention designers (Chen, 1990; Mowbray, Holter, Teague, & Bybee, 2003).  Fidelity 

assessment is one of the most often implemented and conceptually important process 

evaluation components to include in an intervention’s implementation evaluation because 
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it influences both the internal and external validity of research findings (Breckon, 

Johnston, Hutchison, 2008; Nigg et al., 2002). 

Verification of program fidelity is necessary to enable researchers to attribute 

changes in the dependent variable to manipulations in the independent variable (Dane & 

Schneider, 1998).  If fidelity constructs are not integrated into the design of an 

intervention evaluation then we cannot know whether insignificant results are due to a 

poorly conceptualized intervention or a low rate of implementation on behalf of the 

Health Educator (Dane & Schneider, 1998).  By rigorously documenting the 

implementation of a program, researchers can avoid making ‘Type III’ errors (i.e., 

concluding that an intervention is ineffective when in fact it was never adequately 

implemented; Basch, Sliepcevich, Gold, Duncan, & Kolbe, 1985).  Furthermore, without 

fidelity data it is impossible to determine the effects of unique modifications made to the 

prescribed procedures (Isreal et al., 1995), nor to determine which specific adaptations 

were associated with program impact (Botvin & Griffin, 2005).  In this regard, process 

evaluation allows program designers to tease apart desirable adaptations and determine 

core intervention components that warrant re-implementation based on their improved 

effectiveness and application (Limber, 2006). 

Verifying program fidelity is especially important in lifestyle change 

interventions that often present numerous obstacles to program delivery.  The use of 

effectiveness trials that conduct interventions under “naturalistic conditions using only 

the resources expected to be available at sites when research funds are exhausted” (Flay, 

1986), limits the researchers’ control over a program’s internal validity.  Moreover, with 

multiple intervention locations and a diversity of Health Educators, ensuring that each 
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participant receives the same intervention can be challenging.  Differences can develop 

over time between different Health Educators or maturation effects can occur within 

Health Educators over time such that their program delivery to early participants may not 

resemble treatment administered later in the program (Moncher & Prinz, 1991).  One 

method to improve internal validity and to ensure a fair comparison of treatments is to 

incorporate a measure of fidelity into the evaluation of an intervention. 

Documentation of program content and fidelity impacts the ability to interpret, 

replicate, and compare research findings across studies thereby improving external 

validity (Moncher & Prinz, 1991).  Inconsistencies in the delivery of program procedures 

have been found to disguise significant outcome effects that could put effective 

interventions at risk of discontinuation (Dane & Schneider, 1998).  A review of the health 

care literature indicates that a loss of program fidelity is related to a reduction in program 

effectiveness (Dane & Schneider, 1998).  Moreover, for an intervention to be 

generalizable and adoptable by clinicians, sufficient information on the implementation 

of program content is required. 

Fidelity is considered to be one of most difficult process evaluation components 

to assess (Linnan & Steckler, 2002).  Recognizing and documenting unique modifications 

made to a program’s implementation can be arduous and complicated.  Health Educators 

are often responsible for recording exactly which session components are completed, 

omitted, or modified.  To simplify the documentation of each core intervention 

component, Baranowski and Stables (2000) suggest clearly outlining intervention 

components on checklists to be completed immediately after each session.  Checklists are 

 41



especially useful for one-on-one client-counsellor interactions to ensure proper 

documentation of program fidelity. 

Health Educators determine how strictly they comply with the checklists and how 

many of the intervention components are actually completed within each session.  

Adherence to the original program plan may be subject to the Health Educator’s 

perspective regarding the fidelity/adaptation debate.  On the one hand, Health Educators 

who argue for the importance of fidelity advocate that complete adherence to the original 

program’s protocol ensures that the program’s effectiveness is not compromised by 

change; and on the other hand, Health Educators who argue for adaptation claim that a 

rigid insistence on program procedures may not accommodate individual needs and may 

consequently compromise a program’s success (Anderson & Wadden, 1999).  Therefore, 

Health Educators who support the “pro-adaptation” view regard fidelity as of marginal 

importance and may be more likely to exclude/modify intervention components in 

comparison to Health Educators who comply with the “fidelity” perspective. 

A main caveat to this type of reporting is that if Health Educators perceive 

intervention checklists to be a representation of their competency, their response recall 

might be biased in favour of high implementation fidelity (Baranowski et al., 1998).  

Dusenbury and colleagues (2003) suggest that self-report measures informed by 

checklists typically over-estimate the actual amount of implementation.  Thus, an 

additional method to promote program fidelity is to periodically monitor Health 

Educators through observation to ensure that key program components are being 

implemented (Lillehoj, Griffin, & Spoth, 2004; Spoth, Guyll, Trudeau, & Goldburg-

Lillehoj, 2002).  However, this method is more costly and burdensome for Health 
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Educators and participants.  Thus, despite limitations, self-reported checklists are still the 

most commonly utilized and accepted method for collecting fidelity data (Saunders, 

Evans, & Joshi, 2005). 

In an effort to promote program fidelity, training sessions or training manuals 

may be provided to Health Educators to clarify the goal of the intervention and to 

elucidate their role as Health Educators (Foreyt & Poston, 1998).  Adequate training can 

decrease resistance to the proposed intervention and may consequently increase 

implementation fidelity (Dane & Schneider, 1998).  However, Dusenbury and colleagues 

(2003) contend that training alone is not sufficient to ensure fidelity of implementation 

and argue that process evaluations are still necessary to identify how rigorously Health 

Educators are implementing an intervention.  There is a need for fidelity of program 

implementation to be more extensively studied and reported in the research literature 

(Bellg et al., 2004). 

Quality.  Quality refers to a participant’s satisfaction with the intervention, with 

the Health Educator, or with the interpersonal interactions experienced during the 

intervention (Saunders, Evans, & Joshi, 2005).  The perceived quality of Health 

Educator-client relationship significantly influences outcome measures and is considered 

fundamental in process evaluation design (Sexton & Whiston, 1994).  In fact, several 

studies have found the quality of interpersonal relationships in the context of 

individualized counselling to be more important than the content of the intervention itself 

(Miller & Rollnick, 2002).  For instance, counsellors working in the same setting and 

offering the same treatment approaches might demonstrate dramatic differences in their 

rate of client dropout and successful outcomes.  Research indicates that the rate of drop-
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out can be attributed to something as subtle as a counsellor’s tone of voice during 

sessions (Miller & Rollnick, 2002).  Quality of the intervention is essential to measure 

because inadequate techniques, theory, and relationship skills on the part of the 

counsellor are intervention variables that are frequently blamed for lack of therapeutic 

success (Prochaska & DiClemente, 1992). 

Different counselling styles and personalities among Health Educators can impact 

the client-counsellor relationship.  Past research indicates that Health Educators who 

were confident and animated during program delivery had higher participant adherence 

and scored higher in terms of quality than those with an authoritarian attitude (Sobol et 

al., 1989).  Certain counselling approaches, such as Motivational Interviewing, have been 

linked with higher perceived intervention quality (Burke et al., 2003). 

Establishing rapport and a socially supportive environment may be particularly 

important when attempting to increase physical activity given that social support is a 

consistent positive correlate of physical activity (Trost et al., 2002).  The importance 

placed on the quality of the intervention cannot be overlooked because it can account for 

a participant’s ability to freely express barriers they have encountered and can affect the 

participant’s ability to confide in their Health Educator.  Participants who do not feel 

comfortable with their Health Educator may succumb to social desirability bias, 

answering questions with expected answers, or may not respond at all (Graziano & 

Tobin, 2002).  Moreover, if a participant perceives that they do not have a supportive, 

positive relationship with their Health Educator, then the probability of the participant 

carrying out suggested behaviours (i.e., increasing physical activity) or adhering to the 
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program is slim, and will likely impact intervention effectiveness (Sexton & Whiston, 

1994). 

Quality assessment typically involves participant perceptions about their 

relationship with a Health Educator and the delivery style of the counsellor (e.g., 

instilling feelings of choice, trust, confidence to change; Baranowski & Stables, 2000).  It 

is beneficial to incorporate a measure of quality into an intervention regardless of its 

context (e.g., clinical, experimental) and study group (e.g., average person, special needs 

group).  Quality is particularly important when working with socially stigmatized or 

sensitive populations because the relationship that has been established may have an even 

greater impact on study outcomes than usual (Dorfman, Dreish, & Cohen, 1992). 

In the primary care setting, drug and alcohol dependent patients have 

demonstrated that quality of the physician-patient relationship can impact addiction 

outcomes (Kim et al., 2007).  Over a 24-month study period, patients reporting higher 

ratings of relationship quality were found to have lower addiction severity and lower 

odds of substance use.  Similar findings that emphasize the importance of measuring 

primary care quality with respect to health behaviour change have been cited in the type 2 

diabetes (Campbell, Roland, Wilkin, 2003), tobacco use (Safran et al., 1998), and 

depression literature (O’Malley, Forrest, & Miranda, 2003). 

A measure of program quality is especially important for overweight and obese 

persons who face discrimination on the basis of their body size (Kumanyika et al., 2002; 

Puhl & Brownell, 2003).  A high quality client-provider relationship in which persons 

feel understood and supported by their Health Educator might positively mediate or 

moderate behaviour change progress.  For instance, a weight loss study conducted by 
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Williams and colleagues (1996) demonstrated that the interpersonal climate created by 

health-care staff did indeed influence obese patients’ motivation to lose weight which 

consequently impacted weight loss achieved and maintained.  Typically, past research 

has indicated that an increase in the quality of program delivery leads to an increase in 

program effectiveness (Sexton & Whiston, 1994).  Although it may seem obvious to 

include a measure of quality within every clinical intervention, few process evaluations 

investigate the extent to which such relationships are established (Isreal et al., 1995).  

Further research is necessary to identify outcome effects related to quality of 

implementation, especially when interacting with overweight and obese individuals. 

A Need for Process Evaluation in Obesity Reduction & Physical Activity Interventions 

Process evaluation is considered to be an essential component of any program 

evaluation or intervention research effort.  Given the large variability in success rates for 

overweight and obesity reduction programs, and in determining which factors explain 

why some people achieve desired outcomes while so many others fail is a clear research 

priority.  Identifying the reliable predictors of successful weight loss and obesity 

reduction programs through process evaluation may help to guide and improve the 

effectiveness of future weight loss programs.  The World Health Organization has 

emphasized that “systematic assessment and evaluation should be a routine part of all 

interventions aimed at preventing and managing overweight and obesity” among other 

chronic diseases (WHO, 2000, p.250).  When programs include a process evaluation, 

they can be more easily replicated for the dissemination and transfer of obesity treatment 

information to advance future research. 
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Although process evaluation has existed since the mid-1960s, there continues to 

be a lack of process evaluation research in both the physical activity and weight loss 

management domains (Linnan & Steckler, 2002).  The lack of process evaluation 

literature may be accounted for by a lack of interest in analyzing and reporting process 

evaluation data, the costs associated with conducting process evaluations, and/or the 

expertise required to conduct process evaluations (Linnan & Steckler, 2002).  Given its 

demonstrated value in interpreting and clarifying key intervention components, 

evaluations of the effectiveness of physical activity intervention to promote weight loss 

should include a process evaluation to improve internal and external validity of the 

results. 

Summary of Literature Review 

Drastic increases in the prevalence of adult overweight and obesity over the past 

two decades indicate that we are indeed losing the battle against obesity.  To reduce the 

burden on individuals and the health care system, innovative theory-driven interventions 

that address the modifiable risk factors of overweight and obesity are needed.  There is a 

lack of solid research indicating the effectiveness of physical activity as a strategy for 

obesity reduction in the public health context especially over the long term (Smith, 2004; 

Hillsdon et al., 2001).  Innovative randomized controlled trials are needed to clarify how 

physical activity can be implemented as a long-term weight loss strategy.  Process 

evaluations should be integrated into randomized controlled trial designs to understand 

how and why certain program outcomes were achieved.   
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Purpose and Hypotheses of the Present Study 

The purpose of the present study was to conduct a process evaluation of an 

innovative weight loss intervention to understand exactly how intervention dose, fidelity, 

and quality are related to change in physical activity among overweight and obese adults 

in a primary care setting.  Three main research questions are addressed:  

1. Do variations in intervention dose predict physical activity involvement at 6 and 12  

 months? 

2. Do variations in fidelity of implementation predict physical activity involvement at 6  

 and 12 months? 

3. Do variations in the perceived quality of the Health Educator-client relationship predict 

physical activity involvement at 6 and 12 months? 

 It was hypothesized that a dose-response relationship would be found for each 

intervention dose, fidelity, and quality whereby increased levels would be related to 

greater increases in and prolonged maintenance of physical activity involvement over 

time. 
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Chapter 3 

Methods 

Study Context 

PROACTIVE 

PROACTIVE is a four-year, randomized controlled trial funded by the Canadian 

Institutes of Health Research designed to investigate the effectiveness of individualized 

behavioural counselling sessions to increase physical activity in the management and 

prevention of abdominally overweight and obese adults in a primary health care setting 

(Ross et al., 2009).  The PROACTIVE program is delivered by specialized Health 

Educators who use Motivational Interviewing strategies to encourage lifestyle behaviour 

change.  Ethical approval for this study was obtained from the Health Sciences Research 

Ethics Board at Queen’s University in Kingston, Ontario, Canada. 

Recruitment 

Two Family Health Care Centers in the downtown core of Kingston, Ontario were 

recruited as the study sites.  Physicians belonging to these clinics already form a group 

that has volunteered to participate in Queen’s University affiliated clinical research.  

Using computer generated files, each Clinic Manager identified all patients of 

participating physicians between the ages of 25 and 75 years.  The resulting patient lists 

were then reviewed by the respective physicians to confirm potential eligibility in the 

study (i.e., patients who were suspected to have elevated waist circumference and/or a 

high body mass index).  The physician sent this revised list to the PROACTIVE Project 

Coordinator who was responsible for sending a recruitment letter to patients about the 

program signed by the physician on the physician’s letterhead (see Appendix A).  
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Referred patients were contacted by the PROACTIVE Project Coordinator one week 

later.  A telephone screening to confirm identity and eligibility (i.e., age, height, weight, 

and activity status) was conducted and interested persons were then invited to an 

Orientation Meeting where the objectives and expectations of the PROACTIVE program 

were explained in greater detail. 

Participant Eligibility 

To be eligible to participate in PROACTIVE, persons were required to be 

between 25 and 75 years of age, abdominally overweight or obese (i.e., waist 

circumference greater than 88 cm in women and 102 cm in men), and have a BMI 

between 25.0 and 39.9 kg/m2.  Participants also had to report a sedentary lifestyle (i.e., 

physical activity involvement for the purpose of health one day per week or less), stable 

weight (±2 kg) for 6 months prior to the beginning of the study, and the ability to speak 

English.  Participants with any of the following exclusion criteria were not eligible for 

PROACTIVE:  (a) physical impairment that restricts participation in physical activity; (b) 

medical history that would make the intervention unsafe (e.g., insulin-dependent diabetes 

myocardial infarction, stroke, etc.); (c) alcohol consumption > 21 drinks per week, (d) 

plans to move from the area; (e) participation in another research study; and for women, 

(f) pregnancy or plans to become pregnant during the study period. 

Orientation Meeting 

At the Orientation Meeting, consent forms and Physical Activity Readiness 

Questionnaires (PAR-Q) were completed along with various anthropometric 

measurements to confirm eligibility.  Group Physical Activity Recall (PAR) 

questionnaires and other self-report measures were also completed during orientation.  
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Participants provided active consent by virtue of completing the self-report 

questionnaires.  A seventy-five dollar monetary compensation was given to each 

participant after the completion of each assessment (baseline, 6 months, and 12 months). 

PROACTIVE Randomization 

After conducting baseline assessments and after informed consent was obtained, 

participants were randomized into either the usual care or the behavioural intervention 

group using a block randomized, stratified design.  Participants were stratified by gender, 

age, and waist circumference3 and randomized into eight (2X2X2) strata as follows:  men 

25-44 years of age, waist circumference 102-107 cm; men 25-44 years of age, waist 

circumference >108 cm; men 45-65 years of age, waist circumference 102-107 cm; men 

45-65 years of age, waist circumference >108 cm; women 25-44 years of age, waist 

circumference 88-96 cm; women 25-44 years of age, waist circumference >97 cm; 

women 45-65 years of age, waist circumference 88-96 cm; and women 45-65 years of 

age, waist circumference >97 cm. 

Although each participant was enrolled for a 24 month study period, participant 

start dates were staggered to allow for continual recruitment and project implementation 

over a four year period (see Figure 6).  Figure 7 illustrates the overall study design from 

recruitment to outcome assessment. 

Control Group 

Participants in the usual care group acted as the control, receiving whatever 

general advice their family physician would typically provide about physical activity  

                                                 
3 The waist circumference thresholds used in the stratification represent the weighted median waist 
circumference values of men and women in the age groups 25-44 years and 45-65 years, with a BMI 
between 25 and 34.9, and waist circumference ≥102 cm and ≥88 cm in men and women, respectively, in 
the Canadian Heart Health Surveys (Dobbelsteyn, Joffres, MacLean, Flowerdew, and The Canadian Heart 
Health Research Group, 2001). 
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Figure 6:  PROACTIVE Staggered Start Date Design 
 
 
 

 

 

 

Schematic outline of participant flow through the 48 month intervention period in the 
PROACTIVE program. R1 through R24 represent the twenty-four randomization sessions. 
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Figure 7:  PROACTIVE Study Design from Recruitment to Outcome Assessment 
 
 
 

 
 
 
 
Adapted from Girling et al. (2003). Clinical Trials in Cancer: Principles and Practice. New 
York: Oxford University Press. 
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and/or obesity prevention and reduction.  When the research project is completed the 

control group participants will receive all written PROACTIVE materials. 

Intervention Group 

Participants randomized to the intervention group received individualized 

behavioural counselling for physical activity and healthy eating from Health Educators 

located in two Family Health Care Centers.  Implementing the PROACTIVE program at 

the participant’s family medical clinic assisted in removing contextual barriers that 

otherwise may have prevented participation in the program. 

Health Educator Training 

Two female Health Educators were initially recruited to deliver the PROACTIVE 

intervention.  Each Health Educator had an undergraduate degree in physical education or 

kinesiology.  Health Educators attended a two-day structured training seminar/workshop 

about the PROACTIVE study, their role and responsibilities as a part of the 

PROACTIVE team, and the theoretical constructs upon which PROACTIVE was based.  

Health Educators also participated in three full-day interactive workshops to learn 

Motivational Interviewing (MI) counselling techniques.  Throughout the duration of the 

study, Health Educators had ongoing support from the MI trainer, an experienced clinical 

psychologist, in order to problem-solve and receive corrective feedback when needed.  

The MI trainer also observed some PROACTIVE counselling sessions to provide direct 

individualized feedback to the Health Educators.  Throughout the four-year 

PROACTIVE project, a total of five Health Educators were trained. 
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PROACTIVE Intervention Session Delivery and Content 

Over the course of the 24 month PROACTIVE intervention, each participant was 

encouraged to attend between 28 and 34 one-on-one behavioural counselling sessions for 

a total of 21 to 34 hours of possible contact time with a Health Educator.  In addition to 

the counselling sessions it was expected that participants would devote approximately 

one hour and ten minutes per day to program related activities (i.e., 1 hour for physical 

activity and 10 minutes to complete a logbook).  PROACTIVE was designed to provide 

multiple sessions with repeated contact to allow for the initiation and ongoing support 

deemed necessary for lasting behaviour change (Sexton & Whiston, 1994; WHO, 2000).  

Given that physical activity involvement is a behaviour without a termination stage (i.e., 

requires behaviour management for life), it is plausible that some people might require 

ongoing support indefinitely (WHO, 2000).  PROACTIVE adheres to this model of 

delivering ongoing support as dictated by participant needs.  Thus, participants feeling a 

need for additional sessions with their Health Educators could attend up to 34 one hour 

sessions during the PROACTIVE intervention. 

The main focus of PROACTIVE was to influence energy balance by increasing 

physical activity.  Sessions were designed to increase study participants’ involvement in 

physical activity and, to a lesser extent, improve the quality of participants’ eating 

patterns (without a specific focus on decreasing energy intake).  Participants were taught 

skill building and behavioural strategies (i.e., goal-setting, cognitive restructuring, self-

monitoring, etc.) specific to physical activity initiation and maintenance.  All participants 

were introduced to the Mediterranean Food Pattern. 
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The physical activity goal was to progressively increase activity levels until 60 

minutes of moderate intensity physical activity was achieved on most days of the week.  

Participants were taught how to calculate and monitor their heart rate to gain a better 

understanding of what constitutes moderate intensity physical activity (~ 70% of 

maximum heart rate; see Table 1 on page 10).  During most sessions Health Educators 

reminded participants how moderate intensity physical activity should feel by having the 

participant walk on a treadmill for 5 minutes at a speed conducive to moderate intensity 

activity (i.e., a brisk walk).  Although walking was used as the physical activity example, 

all forms of physical activity were encouraged, be they structured activity (i.e., 

volleyball, curling, etc.) or unstructured activity (i.e., taking the stairs, playing with 

children, etc.).  Moreover, the concept of accumulating physical activity over the course 

of a day in short bouts (e.g., 10 minutes) was introduced to participants along with 

pedometers and physical activity/pedometer log books to chart progress.  Gradual 

increases in physical activity were recommended with participants having the personal 

choice of their mode of tracking physical activity (e.g., number of minutes participating 

in structured activity per day or total number of steps walked per day).  The Health 

Educators encouraged participants using a pedometer to monitor the total number of steps 

walked per day and to add 250-500 steps each day until they were regularly walking 

10,000-15,000 steps/day.  Given that these values are general recommendations from 

population averages (Tudor-Locke & Bassett, 2004), participants were encouraged to find 

the number of steps per day that were associated with 45-60 minutes of moderate 

intensity activity for them.  Health Educators brainstormed with participants to identify 
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available time slots where physical activity could be incorporated within each person’s 

daily routine. 

The healthy eating goal was to eat in accordance with the Mediterranean Food 

Pattern (see Appendix B).  The Mediterranean Food Pattern encourages daily 

consumption of whole grains, vegetables, fruits, olive oil, legumes, nuts, seeds, and low 

fat dairy products in supplementation to daily physical activity.  Fish, eggs, poultry, and 

sweets are allowed on a weekly basis while it is recommended that red meats be limited 

to once a month.  The Mediterranean Food Pattern was the dietary strategy of choice 

because of evidence linking it to health benefits (e.g., decreased waist circumference, 

decreased BMI, reduction in metabolic syndrome; Estruch, Martinez-Gonzalez, Corella, 

Salas-Salvado, Rulz-Gutierrez, Covaz, et al., 2006; Panagiotakos, Pitsavos, Arvaniti, & 

Stefanadi, 2006) and its focus on diet composition rather than stringent caloric restriction, 

a strategy shown to promote enhanced behavioural adherence (Bouchard & Steven, 

1999).  In addition to the Mediterranean Food Pattern, participants were also taught to 

read food labels, assess fat intake, and regulate portion sizes. 

The PROACTIVE sessions were grouped in two intervention phases:  the 

Intensive Phase (sessions 1-15) and the Follow-up Phase (sessions 16-34).  During the 

Intensive Phase, participants met with a Health Educator for one hour sessions that began 

bi-weekly and tapered to bi-monthly meetings (see Appendix C).  In addition to learning 

about exercise intensity by walking on a treadmill, most of the session time was used to 

dialogue with the participant in order to build participant knowledge and skills with 

respect to physical activity and healthy eating patterns.  Supporting materials utilized 

during the program included take-home pamphlets, food props to learn about portion 
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sizes and labeling, and hand-held weights and exercise bands to learn about proper lifting 

and stretching techniques. 

The intervention framework for the PROACTIVE program included constructs 

from the Social Cognitive Theory (Bandura, 1986), Transtheoretical Model (Prochaska & 

DiClemente, 1992), Self-Determination Theory (Deci & Ryan, 1980), Relapse-

Prevention Model (Marlatt & Donovan, 1985), and Motivational Interviewing (Miller & 

Rollnick, 1991).  Taken together, these theories and models allow for a more 

comprehensive appreciation of the processes by which people change and maintain health 

behaviours than does any one theory alone (Nigg, Allegrante, & Ory, 2002). 

Conceptual constructs are used to explain the nature of behaviour change and to 

provide a foundation from which theories and models are derived.  Three important 

constructs guided PROACTIVE intervention design:  self-efficacy, self-motivation, and 

social support. 

Self-efficacy.  When applied to physical activity, self-efficacy is the belief that one 

has in his or her ability to be physically active in specific situations (Marcus et al., 1994).  

As a person’s belief in their ability to be physically active increases, the likelihood that 

they will be active also increases.  Self-efficacy for physical activity has emerged as one 

of the most consistent correlates of physical activity in adults (Trost et al., 2002).  This 

construct is central to both the Social Cognitive Theory (Bandura, 1986) and 

Transtheoretical Model (Prochaska & DiClemente, 1992). 

Strategies such as cognitive restructuring and goal setting were taught to 

PROACTIVE participants as a means to enhance self-efficacy for physical activity.  

Cognitive restructuring involves instructing participants to actively challenge negative 
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aspects of their internal dialogue (i.e., thoughts, attitudes) and to replace them with 

positive dialogue (Foreyt & Poston, 1998) which in turn promotes self-efficacy for 

behaviour change.  For example, in session 4 of the PROACTIVE program participants 

were asked “What thoughts or beliefs about yourself influence your activity behaviour 

and/or intention to be physically active?”  When participants generated negative thought 

patterns with respect to physical activity (e.g., “I will never be able to do this”), they were 

taught to practice cognitive restructuring by saying “STOP!” and replacing negative 

thoughts with positive thoughts (e.g., “I can do this, I have done this in the past”).  

Participants were encouraged to log their negative thoughts and counter thoughts over 

subsequent days to discuss at upcoming sessions with their Health Educator.  The 

purpose of this activity was to eliminate destructive negative and all-or-nothing thinking 

patterns that can cause emotional responses (i.e., frustration, sadness, a lack of self-

worth) and ultimately affect a person’s self-efficacy to succeed (White, 2008).  In session 

10 of the PROACTIVE program, cognitive restructuring was revisited in a homework 

assignment when participants were instructed to write down two examples of times they 

used positive self-talk to inspire physical activity on less motivated days. 

Cognitive restructuring is particularly important for physical activity interventions 

because many obese adults possess unrealistic beliefs about how much weight they can 

lose and what life benefits this weight loss will bring (Foreyt & Poston, 1998).  In session 

two of PROACTIVE, Health Educators asked participants to discuss their perceived 

personal benefits and costs associated with becoming more physically active; a decisional 

balance technique supported by Motivational Interviewing.  Health Educators listened to 

participant’s perceptions about weight loss and provided information when necessary to 
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adjust false beliefs, correct myths, and clarify misconceptions about physical activity and 

weight loss (Costain & Croker, 2005). 

Goal setting is another commonly used and effective strategy that increases self-

efficacy for physical activity (Stretcher, Seijts, Kok, Latham, Glasgow, DeVellis et al., 

1995).  Consistent with Earley and Kanfer’s definition (1985), participative goal setting 

usually consists of the following steps:  discussion of task, goal setting, strategy 

development, and evaluation by each individual.  To open discussion, Health Educators 

asked participants, “Have you previously set goals?”, “What personal strengths do you 

have that will help you to succeed at achieving your goal?”, and “How did you feel when 

you achieved your goal?”  The purpose of such questioning was to remind participants of 

their personal strengths and previous successes.  In this way, self-efficacy to take on new 

challenges (i.e., increasing daily physical activity) could be enhanced.  In session 3 of 

PROACTIVE, participants discussed and set their first short-term S.M.A.R.T. (Specific, 

Measurable, Attainable, Realistic, and Timely) physical activity goal.  The purpose of 

setting goals was to clarify what participants wanted to eventually achieve and to identify 

strategies to accomplish these goals.  Monitoring and evaluating the achievement of 

short-term goals would allow participants to feel a sense of progression toward their 

ultimate goal: instilling feelings of hope and increased self-efficacy for physical activity.  

In session 5 of PROACTIVE, participants identified their short-term and long-term goals 

in a written and signed contract to solidify the commitment to their goals.  Self-identified 

goals may enhance intrinsic motivation to succeed and create a sense of empowerment 

for participants over their physical activity behaviour which may consequently impact 

their self-efficacy, effort, and persistence in physical activity (Deci & Ryan, 2000). 
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Self-motivation.  Self-motivation or intrinsic motivation is another essential 

construct that predicts one’s drive to accomplish a desired activity in the absence of 

external reinforcement (Deci & Ryan, 1985; 2000).  Increases in an individual’s intrinsic 

motivation to become more physically active has been shown to translate into increased 

participation in physical activity behaviours (Deci & Ryan, 2000; Frederick, Morrison, & 

Manning, 1996) as stipulated in Self-Determination Theory (Deci & Ryan, 1980) and 

Motivational Interviewing (Miller & Rollnick, 1991).  The PROACTIVE intervention 

integrates several strategies to promote individual intrinsic motivation and autonomy.  

For example, activities to promote self-monitoring, which refers to the systematic 

observation and recording of target behaviours (i.e., number of minutes walked; Foreyt & 

Poston, 1998), are used to promote recognition of progress toward behaviour change.  

Regular monitoring of an individuals progress is one of the most important aspects of the 

weight management process and should not cease when goals are achieved but rather 

form part of continuing care (WHO, 2000).  Self-monitoring not only supports progress 

made and inspires self-motivation but also allows for close monitoring of medical 

conditions so problems can be dealt with at the earliest possible opportunity.  In the first 

PROACTIVE session, participants were introduced to the concept of self-monitoring and 

were given a physical activity/pedometer log book (see Appendix D).  As suggested by 

previous literature, keeping a daily record of physical activity helps to promote self-

awareness, improves accountability for behaviours, increases self-motivation, increases 

adherence to physical activity programs, and has been cited by obese patients as one of 

the most helpful weight management tools (Foreyt & Poston, 1998).  In session 4 of the 

PROACTIVE program, Motivational Interviewing strategies were used to reiterate the 
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importance of self-monitoring when participants were asked to “Reflect on what you 

have learned from logging the number of steps walked or the number of minutes spent 

being physical active”.  Continual monitoring and self-evaluation of physical activity 

behaviours over the duration of the intervention allowed participants to accurately self-

identify how much they had accomplished or if they needed to adjust their behaviour 

which served to prompt feelings of empowerment and self-motivation. 

Social Support.  Social support is another construct that has been consistently 

linked to and has a strong influence over physical activity behaviour (Trost, 2002) and 

compliance in physical activity programs among overweight and obese adults (WHO, 

2000).  Sources of social support include family, friends, co-workers, and important 

others who can have a beneficial effect on physical activity.  On the contrary, a lack of 

social support can have a detrimental effect on physical activity (Weinburg & Gould, 

2003).  Social support is a key construct in Social Cognitive Theory (Bandura, 1986) that 

can be reinforced using the Motivational Interviewing counselling approach (Miller & 

Rollnick, 1991).  In PROACTIVE, social support from the Health Educator was deemed 

essential, particularly for those without external sources of support (i.e., family or 

friends).  Consistent with Motivational Interviewing principles, Health Educators 

provided social support by listening with empathy, by asking open-ended questions about 

the participant’s feelings, ideas, concerns, or plans, and by acknowledging the 

participant’s steps toward change (Miller & Rollnick, 2002).  An entire session (#7) was 

dedicated to discussion regarding different types of social support, sources of social 

support, how to enlist social support for physical activity, and how to deal with someone 

perceived to be a ‘sabotager’ of a participant’s physical activity efforts. 
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Once all of the content of the first 15 sessions had been delivered, participants 

were considered to have entered the Follow-up phase.  During this phase monthly 

meetings were either:  a) 30 minutes in length for those who had accomplished a 5% 

waist circumference loss and reported 45 minutes of daily physical activity (i.e., meeting 

PROACTIVE intervention goals), or b) 60 minutes in duration for those not meeting 

these criteria. 

In contrast to the Intensive phase, sessions in the Follow-up phase did not have 

predetermined content.  Rather, these sessions were used to assess changes to a 

participant’s routine/life, review physical activity logs and gauge progress, assess 

compliance with the Mediterranean Food Pattern, assess use of behaviour change 

strategies, review past session materials when necessary and address participant-specific 

issues.  For many, the follow-up phase served mainly as a “check-in” time with their 

Health Educator. 

Thesis Study Design: Process Evaluation of PROACTIVE 

This thesis manuscript is a process evaluation that reports on 12 month results 

(from February 2006 to January 2007) for the first 10 successive cohorts of participants 

enrolled in the intervention arm of PROACTIVE.  At this point in time 194 people had 

completed baseline, 136 people had completed 6 months, and 89 people had completed 

12 months of the PROACTIVE intervention and the corresponding assessments (see 

Figure 8).  Within the first 12 months of the intervention participants could attend up to 

22 sessions amounting to a potential 18.5-22.0 hours with a Health Educator.  Due to the 

timeline of my graduate program, a process evaluation analysis of the full 24 month 

PROACTIVE program was not feasible.  However, it should be noted that an analysis of  
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Figure 8:  Overview of participants randomized to the intervention group by gender that 
completed, did not complete, or dropped out of PROACTIVE at 6 months and 12 months 
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the first 12 months of the PROACTIVE intervention includes the Intensive Phase 

(session 1-15) and part of the Follow-up Phase (session 16-22). 

Participants 

The current process evaluation included a longitudinal sample of 59 healthy, 

sedentary men (mean age = 54.3 years, SD = 10.6 years) and 135 healthy, sedentary 

women (mean age = 51.3 years, SD = 10.8 years) who completed or were in the process 

of completing the first 12 months of the PROACTIVE intervention.  On average, 

participants had completed at least a post-secondary degree.  Given that I was interested 

in investigating process measures related to the intervention, only participants 

randomized to the intervention group were included in the study sample. 

Measurements & Procedures 

Demographics.  Demographic information collected at baseline included 

participants gender, age, and educational status (see Appendix F). 

Physical activity.  The 7-Day Physical Activity Recall (PAR; Sallis, 1997; Sallis 

et al., 1985) is a standard questionnaire that categorizes activity by its intensity using the 

compendium for physical activity.  The 7-Day PAR is one of the most frequently used 

primary outcome measures for physical activity promotion interventions (Washburn, 

Jacobson, Sonko, Hill, & Donnelly, 2003).  The 7-Day PAR questionnaire is a 45-minute 

structured interview that assesses the amount of physical activity participants have 

completed over the previous 7 days as measured by daily energy expenditure 

(kcal/kg/day; see Appendix E).  The 7-Day PAR requires participants to estimate the 

number of hours they spend each day in 4 different categories:  (a) sleeping, (b) moderate 

intensity physical activity (e.g., brisk walk), (c) hard intensity physical activity (e.g., slow 
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jog), and (d) very hard intensity physical activity (e.g., running a 10 minute mile).  Light 

intensity physical activity (e.g., walk from kitchen to living room) is deduced from the 

absence of the four other activity categories in a 24 hour period.  Records were made 

only for activities longer than 10 minutes in duration.  The structured interviewing style 

breaks down the day into morning, afternoon, and evening to facilitate accuracy of 

physical activity recall.  If the last week was completely atypical (i.e., participant was in 

the hospital, involved in a family or work crisis, travelling, etc.) then it was permissible 

to record the previous week for the 7-Day PAR questionnaire.  Caution was taken in 

resorting to this option as it compromises consistency across interviews (Anonymous, 

1997; Leenders, Sherman, Nagaraja, & Kien, 2001). 

Validation studies have documented acceptable reliability and validity of the 7-

Day PAR questionnaire when compared to direct and indirect measures of physical 

activity and energy expenditure (Anonymous, 1997; Bonnefoy, Normand, Pachiaudi, 

Lacour, Laville, Kostka, 2001; Pereira, FitzGerald, Gregg, et al., 1997).  Jacobs and 

colleagues (1993) investigated the test-retest reliability of the 7-Day PAR at baseline and 

one month later.  Pearson’s correlations adjusted for age and gender indicated low to 

moderate test-retest reliability among healthy adults for total (r = 0.34), light (r = 0.56), 

moderate (r = 0.33), hard (r = 0.31), and very hard (r = 0.33) intensities of physical 

activity.  The one month test-retest reliability score may include both real changes by the 

participant over time as well as reflecting questionnaire reliability; this was cited by the 

authors as one limitation of this study (Jacobs, Ainsworth, Hartman, & Leon, 1993).  The 

inter-rater reliability of the 7-Day PAR was found to be highly correlated (ICC = 0.85; 

Washburn, Jacobson, Hill, & Donnelly, 2003). 
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The 7-Day PAR questionnaire proved to be a valid measure with no significant 

difference in mean estimates of total daily energy expenditure (kcal/kg/day) with respect 

to the gold standard, doubly labeled water (DLW; r = .58, p>.05), in a sample of 46 

overweight or moderately obese men and women (Washburn et al.,  2003).  On average, 

the total daily energy expenditure from the 7-Day PAR slightly underestimated total daily 

energy expenditure compared to DLW; however, the variability in individual error was 

large.  Similar results were found for obese women participating in a weight reduction 

program (see Racette et al., 1995).  Sources of individual error included physical activity 

energy expenditure, percent body fat, and gender.  Highly active individuals 

underestimated their total daily energy expenditure and persons with greater percent body 

fat overestimated their total daily energy expenditure using the 7-Day PAR in comparison 

to DLW.  The least accurate scores were found for the most sedentary individuals who 

engaged predominantly lower intensity activity; this suggests that higher intensity 

activities are scored more accurately for obese adults.  Women had a tendency to 

overestimate whereas men had a tendency to underestimate their total daily energy 

expenditure.  However, women were more likely to accurately report physical activity on 

the 7-Day PAR with 57% of women coming within ±10% of the criterion measure 

(DLW) in comparison to only 24% of men.  High individual variability suggested that the 

use of the 7-Day PAR to assess individual levels of energy expenditure may be limited; 

however, mean scores for total daily energy expenditure determined using the 7-Day 

PAR questionnaire are accurate and valuable. 

The 7-Day PAR questionnaire was administered in a structured interview format 

by two Assessment Coordinators at 0, 6, and 12 months.  The Assessment Coordinators 
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calculated and entered each participant’s PAR score into the PROACTIVE database.  Six 

physical activity outcome scores were generated:  Total Weekly Number of Active 

Hours, Total Weekly Light Intensity PAR Score, Total Weekly Moderate Intensity PAR 

Score, Total Weekly Hard Intensity PAR Score, Total Weekly Very Hard Intensity PAR 

Score, and Total Weekly PAR Score. 

Total Weekly Active Hours:  The total number of hours spent per week being 

physically active was calculated by summing the number of reported hours spent per 

week participating in light, moderate, hard, and very hard physical activity ranging from 

0 to 168 hours per week. 

Total Weekly Light Intensity PAR Score:  The number of hours per day spent 

sleeping and participating in moderate, hard, and very hard physical activity were 

summed and then subtracted from 24 hours to deduce the number of hours spent per day 

participating in light activity.  The resulting value was then multiplied by the associated 

light intensity MET value (i.e., 1.5 METS) to determine the total kcal/kg/day expended.  

Each daily light intensity PAR score was then summed over 7 days of recall to produce a 

Total Weekly Light Intensity PAR Score. 

Total Weekly Moderate Intensity PAR Score:  The number of hours spent per day 

participating in moderate intensity physical activity was summed and then multiplied by 

its associated MET value (4.0 METS) to produce the total kcal/kg/day expended.  Each 

daily moderate intensity PAR score was then summed over 7 days of recall to produce a 

Total Weekly Moderate Intensity PAR Score. 

Total Weekly Hard Intensity PAR Score:  The number of hours spent per day 

participating in hard intensity physical activity was summed and then multiplied by its 
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associated MET value (6.0 METS) to produce the total kcal/kg/day expended.  Each daily 

hard intensity PAR score was summed over 7 days of recall to produce a Total Weekly 

Hard Intensity PAR Score. 

Total Weekly Very Hard Intensity PAR Score:  The number of hours spent per 

day participating in very hard intensity physical activity was summed and then multiplied 

by its associated MET value (10.0 METS) to produce the total kcal/kg/day expended.  

Each daily very hard intensity PAR score was summed over 7 days of recall to produce a 

Total Weekly Very Hard Intensity PAR Score. 

Total Weekly PAR Score:  Total Weekly PAR Score was calculated by summing 

the Total Weekly Light Intensity PAR Score, Total Weekly Moderate Intensity PAR 

Score, Total Weekly Hard Intensity PAR Score, and Total Weekly Very Hard Intensity 

PAR Score.  Higher PAR scores indicated higher levels of daily physical activity. 

Process Measures:  At the end of each session, Health Educators completed a 

Session Summary Form (a type of checklist) that outlined each topic that was expected to 

be covered during a given session.  Using checklists for randomized controlled trials have 

been shown to be appropriate and reliable with high test-retest (r = 0.88) and inter-rater 

reliability scores (r = 0.75; Downs & Black, 1998).  Session Summary Forms for sessions 

1-15 were session-specific, reflecting the planned content of each session (see Appendix 

G).  For sessions 16-22 where no specific content was planned, Health Educators 

completed a generic Session Summary Form (see Appendix H). 

Health Educators were responsible for the honest and accurate documentation of 

each intervention component that was implemented, not implemented, or modified within 

 69



each session.  Health Educators also documented the number and type of health education 

resources that were distributed and the duration of each session. 

Dose.  Six dose indicators were utilized:  Total Number of Minutes-Intensive 

Phase, Total Number of Sessions-Intensive Phase, Total Number of Educational 

Resources-Intensive Phase, Total Number of Minutes-Non-Intensive Phase, Total 

Number of Sessions-Non-Intensive Phase, and Total Number of Educational Resources-

Non-Intensive Phase.  Higher scores on each evaluation unit of dose indicated higher 

levels of intervention dose.  Each dose measure is described as follows. 

Total Number of Minutes-Intensive Phase:  Health Educators subtracted the 

recorded session start time from the end time for a possible range of 1-60 minutes.  Total 

Number of Minutes-Intensive Phase was derived by summing the number of minutes 

spent with the Health Educator in all of the sessions attended by the participant during the 

Intensive Phase (sessions 1-15). 

Total Number of Sessions- Intensive Phase:  The total number of one-on-one 

sessions attended by each participant (ranging from 1-15) was calculated by summing the 

number of completed session summary forms during the Intensive Phase (session 1-15). 

Total Number of Educational Resources- Intensive Phase:  The total number of 

educational resources delivered to each participant was calculated by summing the 

number of recorded educational materials disseminated at each session.  A score of one 

was given to each educational material/pamphlet disseminated during the Intensive Phase 

(session 1-15).  A participant could receive up to 64 educational materials. 

Total Number of Minutes- Non-Intensive Phase:  Health Educators subtracted the 

recorded session start time from the end time for a possible range of 1-60 minutes.  Total 
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Number of Minutes-Non-Intensive Phase was derived by summing the number of 

minutes spent with the Health Educator for all sessions attended by the participant during 

the Non-Intensive Phase (session 16-22). 

Total Number of Sessions- Non-Intensive Phase:  The total number of one-on-one 

sessions attended by each participant (ranging from 0-7) was calculated by summing the 

number of completed session summary forms during the Non-Intensive Phase (session 

16-22). 

Total Number of Educational Resources- Non-Intensive Phase:  The total number 

of educational resources delivered to each participant was calculated by summing the 

number of recorded educational materials disseminated at each session.  A score of one 

was given to each educational material/pamphlet disseminated during the Non-Intensive 

Phase (session 16-22).  A participant could receive up to 64 educational materials. 

Fidelity.  Given that session content was planned only for sessions 1-15, fidelity 

could only be assessed for the Intensive Phase.  Two indicators of fidelity were used:  

Treatment Implemented and Treatment Modified. 

Treatment Implemented:  This score reflects the summed proportion (i.e., 

percentage) of intervention activities that were implemented as planned by Health 

Educators during the Intensive Phase (session 1-15).  To arrive at this score, the number 

of implemented intervention activities was divided by the number of planned intervention 

activities for each session.  The proportion of implemented intervention activities 

obtained for each session was then summed and divided by 15 (i.e., the maximal number 

of sessions a participant could attend) as per the method recommended by Saunders and 

 71



colleagues (2005).  For example, if a participant did not attend two sessions then they 

were given a score of zero for these sessions and the resulting sum was divisible by 15. 

Treatment Modified:  This score reflects the summed proportion (i.e., percentage) 

of intervention activities that were adapted/modified by Health Educators during the 

Intensive Phase (session 1-15).  To arrive at this score, the number of adapted 

intervention activities were summed and divided by the number of implemented 

intervention activities for each session.  The proportion of adapted intervention activities 

obtained for each session was then summed and divided by the number of attended 

sessions.  For example, if a participant could not attend two sessions a score of zero was 

given for these sessions and the resulting sum was divisible by 13. 

Quality.  Each participant’s perception of the quality of interpersonal interactions 

with their Health Educator was assessed using the Health-Care Climate Questionnaire 

(HCCQ; Williams et al., 1996) that was mailed at 6 and 12 months to participants in the 

behavioral intervention group.  The HCCQ yields a Total Quality score by summing 

participant responses from 15 items about participant-Health Educator interactions as 

reported on a 7-point Likert scale (1= strongly disagree, 7= strongly agree).  The 

potential range of scores is 15 to 105 with higher scores reflecting higher perceived 

intervention quality.  Items reflect participant satisfaction with their Health Educator by 

tapping into perceptions of the degree of autonomy support which refers to feelings of 

individual choice (Deci & Ryan, 1987).  Items include: “I feel understood by my Health 

Educator”, “My Health Educator conveys confidence in my ability to make changes”, 

and “I feel able to share my feelings with my Health Educator” among various other 

items (See Appendix I). 
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The HCCQ is a reliable measure of autonomy support with a Cronbach’s alpha of 

0.96 in a 6 month study of obese adults (Williams et al., 1996).  In this study, the 

reliability coefficient was found to be .91 after 6 months and .95 after 12 months of 

participation in PROACTIVE.  In terms of convergent validity, there is a significant 

correlation between the HCCQ and the Patient Satisfaction Index and with the Structured 

Clinical Interview for DSM-IV (SCID) patient confidence questionnaire (Zeber, 

Copeland, Good, Fine, Bauer, & Kilbourne, 2008).  Some previous literature has found 

the HCCQ to demonstrate ceiling effects (Barnard, Cradock, Skinner, 2006). 

Total Quality-Intensive Phase:  The perceived intervention quality calculated as 

outlined above during the Intensive Phase (session 1-15). 

Total Quality-Non-Intensive Phase:  The perceived intervention quality calculated 

as outlined above during the Non-Intensive Phase (session 16-22). 

Categorization of Missing Data 

Missing data were categorized within the statistical spreadsheet to enhance the 

interpretability and the validity of the results.  Categorization allowed for the 

identification of participants who had dropped out of the intervention, participants who 

had not reached a particular section of the intervention to date, and participants who 

chose not to complete various aspects of questionnaires (see Figure 8 on page 64). 

Statistical Analyses 

Data from baseline, 6 month, and 12 month measures were analyzed using the 

Statistical Package for the Social Sciences (SPSS ®) Windows Version 16.0 for Students.  

Gender, age, and baseline physical activity levels were controlled for during statistical 

analyses. 
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Preliminary Analyses 

Physical Activity.  Given that the number of hours participants engaged in 

physical activity and the degree of physical activity intensity are lost in the overall 

physical activity measure (Total Weekly PAR Score), all statistical analyses of physical 

activity also investigated the number of weekly hours spent being physically active (Total 

Weekly Active Hours) and the four different physical activity intensities as expressed by 

its corresponding PAR score:  Total Weekly Light Intensity PAR Score, Total Weekly 

Moderate Intensity PAR Score, Total Weekly Hard Intensity PAR Score, and Total 

Weekly Very Hard Intensity PAR Score.  The rationale for this subset of analyses is 

founded on evidence suggesting that physical activities of varying durations and 

intensities may have different predictors and moderators (Sallis, Johnson, Calfas, 

Caparosa, & Nichols, 1997). 

Calculations were performed to identify the proportion (i.e., percentage) of 

participants that reported a typical versus atypical week on the 7-Day PAR questionnaire.  

Of the participants who reported an atypical week, calculations were performed to 

identify the proportion of participants that reported a less active week than usual or a 

more active week than usual.  

Descriptive statistics (means and standard deviations) were calculated for overall 

physical activity (Total Weekly PAR Score), total number of hours spent being 

physically active (Total Weekly Active Hours), and each physical activity intensity (Total 

Weekly Light Intensity PAR Score, Total Weekly Moderate Intensity PAR Score, Total 

Weekly Hard Intensity PAR Score, and Total Weekly Very Hard Intensity PAR Score) at 

baseline, 6 months, and 12 months to identify physical activity patterns. 
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One-way repeated-measures ANOVA was conducted to investigate whether mean 

physical activity scores changed over time with participation in the PROACTIVE 

intervention.  Specifically, change in overall physical activity (Total Weekly PAR Score), 

total number of hours spent being physically active (Total Weekly Number of Active 

Hours), and physical activity intensity (Total Weekly Light Intensity PAR Score, Total 

Weekly Moderate Intensity PAR Score, Total Weekly Hard Intensity PAR Score, and 

Total Weekly Very Hard Intensity PAR Score) was investigated from baseline to 6 

months, from 6 months to 12 months, and from baseline to 12 months. 

Independent t-test analyses were conducted to investigate differences in physical 

activity between men and women with respect to overall physical activity (Total Weekly 

PAR Score), total number of hours spent being physically active (Total Weekly Number 

of Active Hours), and physical activity intensity (Total Weekly Light Intensity PAR 

Score, Total Weekly Moderate Intensity PAR Score, Total Weekly Hard Intensity PAR 

Score, and Total Weekly Very Hard Intensity PAR Score) at baseline, 6 months, and 12 

months. 

Separate repeated-measures ANOVA analyses were also conducted for men and 

women to investigate change in overall physical activity (Total Weekly PAR Score), total 

number of hours spent being physically active (Total Weekly Number of Active Hours), 

and physical activity intensity (Total Weekly Light Intensity PAR Score, Total Weekly 

Moderate Intensity PAR Score, Total Weekly Hard Intensity PAR Score, and Total 

Weekly Very Hard Intensity PAR Score) from baseline to 6 months, from 6 months to 12 

months, and from baseline to 12 months.   
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Repeated-measures ANOVA was also conducted to investigate gender by time 

interactions for overall physical activity (Total Weekly PAR Score), total number of 

hours spent being physically active (Total Weekly Number of Active Hours), and 

physical activity intensity (Total Weekly Light Intensity PAR Score, Total Weekly 

Moderate Intensity PAR Score, Total Weekly Hard Intensity PAR Score, and Total 

Weekly Very Hard Intensity PAR Score) from baseline to 6 months, from 6 months to 12 

months, and from baseline to 12 months. 

Process Measures.  Descriptive statistics (means and standard deviations) were 

calculated for dose (Total Number of Minutes-Intensive Phase, Total Number of 

Sessions-Intensive Phase, Total Number of Educational Resources-Intensive Phase, Total 

Number of Minutes-Non-Intensive Phase, Total Number of Sessions-Non-Intensive 

Phase, and Total Number of Educational Resources-Non-Intensive Phase), fidelity 

(Treatment Intensity, Treatment Adaptation), and quality (Total Quality-Intensive Phase 

and Total Quality-Non-Intensive Phase) at 6 months and 12 months.   

To test for covariance among the predictor variables for dose (Total Minutes-

Intensive Phase, Total Number of Sessions-Intensive Phase, and Total Number of 

Educational Resources-Intensive Phase, Total Minutes-Non-Intensive Phase, Total 

Number of Sessions-Non-Intensive Phase, and Total Number of Educational Resources-

Non-Intensive Phase) two-tailed partial correlations were performed at 6 months and 12 

months.  To test for covariance among the predictor variables for fidelity (Treatment 

Implemented, Treatment Modified) a two-tailed partial correlation controlling for 

treatment not implemented as planned was performed at 6 months. 
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Independent t-test analyses were conducted to investigate gender differences in 

dose (Total Number of Minutes-Intensive Phase, Total Number of Sessions-Intensive 

Phase, Total Number of Educational Resources-Intensive Phase, Total Number of 

Minutes-Non-Intensive Phase, Total Number of Sessions-Non-Intensive Phase, and Total 

Number of Educational Resources-Non-Intensive Phase), fidelity (Treatment 

Implemented, Treatment Modified), and quality (Total Quality-Intensive Phase and Total 

Quality-Non-Intensive Phase) at 6 months and 12 months. 

Primary Analyses 

Three main research questions were explored: 

1.  Do variations in intervention dose predict physical activity involvement at 6 months 

and 12 months? 

6 month analyses:  Hierarchical multiple regression analyses were conducted to 

determine if variations in intervention dose (Total Number of Minutes-Intensive Phase, 

Total Number of Sessions-Intensive Phase, and Total Number of Educational Resources-

Intensive Phase) were associated with participation in overall physical activity (Total 

Weekly PAR Score), total number of hours spent being physically active (Total Weekly 

Active Hours), and physical activity intensity (Total Weekly Light Intensity PAR Score, 

Total Weekly Moderate Intensity PAR Score, Total Weekly Hard Intensity PAR Score, 

and Total Weekly Very Hard Intensity PAR Score) at 6 months. 

12 month analyses:  Hierarchical multiple regression analyses were performed to 

determine if variations in intervention dose (Total Number of Minutes-Non-Intensive 

Phase, Total Number of Sessions-Non-Intensive Phase, and Total Number of Educational 

Resources-Non-Intensive Phase) were associated with participation in overall physical 
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activity (Total Weekly PAR Score), total number of hours spent being physically active 

(Total Weekly Active Hours), and physical activity intensity (Total Weekly Light 

Intensity PAR Score, Total Weekly Moderate Intensity PAR Score, Total Weekly Hard 

Intensity PAR Score, and Total Weekly Very Hard Intensity PAR Score) at 12 months. 

2.  Do variations in fidelity of implementation predict physical activity involvement at 6 

months and 12 months? 

6 month analyses:  Hierarchical multiple regression analyses were conducted to 

determine if variations in fidelity of implementation (Treatment Intensity, Treatment 

Adaptation) were associated with participation in overall physical activity (Total Weekly 

PAR Score), total number of hours spent being physically active (Total Weekly Active 

Hours), and physical activity intensity (Total Weekly Light Intensity PAR Score, Total 

Weekly Moderate Intensity PAR Score, Total Weekly Hard Intensity PAR Score, and 

Total Weekly Very Hard Intensity PAR Score) at 6 months. 

12 month analyses:  Given that the Non-Intensive Phase is designed to adapt the 

PROACTIVE program to meet the needs of each person and to address unique physical 

activity barriers, fidelity will not be included in statistical analyses beyond 6 months. 

3.  Do variations in the perceived quality of the Health Educator-client relationship 

predict physical activity involvement at 6 months and 12 months? 

  6 month analyses:  Hierarchical multiple regression analyses were conducted to 

determine if variations in perceived quality of the Health Educator-client relationship 

(Total Quality-Intensive Phase) was associated with participation in overall physical 

activity (Total Weekly PAR Score), total number of hours spent being physically active 

(Total Weekly Active Hours), and physical activity intensity (Total Weekly Light 

 78



Intensity PAR Score, Total Weekly Moderate Intensity PAR Score, Total Weekly Hard 

Intensity PAR Score, and Total Weekly Very Hard Intensity PAR Score) at 6 months. 

  12 month analyses:  Hierarchical multiple regression analyses were performed to 

determine if variations in quality of the Health Educator-client relationship (Total 

Quality-Non-Intensive Phase) were associated with participation in overall physical 

activity (Total Weekly PAR Score), total number of hours spent being physically active 

(Total Weekly Active Hours), and physical activity intensity (Total Weekly Light 

Intensity PAR Score, Total Weekly Moderate Intensity PAR Score, Total Weekly Hard 

Intensity PAR Score, and Total Weekly Very Hard Intensity PAR Score) at 12 months. 

Quality Control of Data 

A local database was uploaded and intervention staff completed periodic quality 

assurance checks to identify missing data, potential coding errors, and systematic errors 

that might have occurred. 
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Chapter 4 

Results 

Results from Preliminary Analyses 

Demographics.  One hundred and ninety-four participants were included in the 

study sample.  Of these participants, 59 were men (mean age = 54.3 years, SD = 10.6 

years) and 135 were women (mean age = 51.3 years, SD = 10.8 years).  On average, 

participants had completed at least a post-secondary degree.  Attrition rate was 15% and 

20% at 6 months and 12 months, respectively (see Figure 8 on page 64). 

Physical Activity.  At baseline, the majority (65%) of participants reported a 

typical week in which they were physically active whereas 35% reported that they had an 

atypical week.  Of the participants reporting an atypical week at baseline, 57% reported 

they were less active than usual and 43% reported more physical activity than usual.  At 6 

months, 60% of participants reported a typical week and 40% of participants reported an 

atypical week in terms of physical activity.  Of the participants reporting an atypical 

week at 6 months, 81% reported that they were less active than usual and 17% reported 

being more activity than usual.  Lastly, 56% of participants reported a typical week and 

44% reported an atypical week in terms of physical activity at 12 months.  Sixty-nine 

percent of participants reporting an atypical week indicated that they were less active and 

31% of participants reported more physical activity than usual at 12 months.  When 

participants reported an atypical week, the 7-Day PAR score that was recorded was for 

the week preceding the previous seven days.  The literature suggests this may 

compromise consistency across interviews and can impact the outcomes achieved 

(Anonymous, 1997; Leenders et al., 2001). 
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Descriptive statistics (means, standard deviations, range) for overall physical 

activity (Total Weekly PAR Score), total number of hours spent being physically active 

(Total Weekly Active Hours), and physical activity intensity (Total Weekly Light 

Intensity PAR Score, Total Weekly Moderate Intensity PAR Score, Total Weekly Hard 

Intensity PAR Score, and Total Weekly Very Hard Intensity PAR Score) for the total 

sample and each gender at baseline, 6 months, and 12 months can be found in Table 3.  

Tables 4, 5, and 6 demonstrate the difference in mean physical activity scores from 

baseline to 6 months, from 6 months to 12 months, and from baseline to 12 months. 

Results from the one-way repeated measures ANOVA for overall physical 

activity (Total Weekly PAR Score) indicated that the assumption of sphericity (i.e., the 

level of dependence between experimental conditions being roughly equal; Field, 2006) 

had been violated, χ2(2) = 14.37, p <.05; therefore degrees of freedom were corrected 

using Greenhouse-Geisser estimates of sphericity (ε = .87).  The results demonstrated that 

overall physical activity for the total sample was not significantly affected by 

participation in PROACTIVE, F(1.73, 150.80) = .08, p = .90 (see Figure 9). 

Figure 9.  Overall physical activity (Total Weekly PAR Score) for the total sample, men, and 
women at baseline, 6 months, and 12 months 
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Table 3.  Descriptive statistics (mean, standard deviation, range) for overall physical activity, total active hours, and physical activity intensity for 
the total sample, men, and women at baseline, 6 months, and 12 months 
 

Variable Range Baseline 
Mean ± SD 

6 months 
Mean ± SD 

12 months 
Mean ± SD 

Physical Activity  Total 
(n=194) 

 

Men 
(n=59) 

Women 
(n=135) 

Total 
(n=136) 

Men 
(n=41) 

Women 
(n=95) 

Total 
(n=89) 

Men 
(n=32) 

Women 
(n=57) 

Total Weekly PAR 
Scorep 

0-1120 110.80 
±8.98 

112.82 
±7.35 

109.92 
±9.50 

110.27 
±8.89 

111.71 
±9.13 

109.65 
±8.76 

109.89 
±9.64 

113.60 
±7.31 

107.81 
±10.21 

 
Total Weekly Active 
Hoursh 

0-168 70.99 
±6.45 

 

71.12 
±6.32 

70.94 
±6.52 

69.94 
±6.37 

70.18 
±7.02 

69.83 
±6.11 

69.66 
±7.26 

71.84 
±5.84 

68.44 
±7.72 

Total Weekly Light 
Intensity PAR 
Scorep 

0-168 104.58 
±10.72 

 

103.28 
±11.61 

105.15 
±10.29 

101.99 
±10.65 

101.97 
±12.27 

102.00 
±9.95 

101.52 
±12.46 

104.77 
±10.62 

99.69 
±13.12 

Total Weekly 
Moderate Intensity 
PAR Scorep 

0-448 5.21 
±6.54 

7.22 
±7.76 

4.34 
±5.75 

7.03 
±5.88 

7.45 
±7.12 

6.84 
±5.29 

7.37 
±7.20 

6.86 
±7.39 

7.65 
±7.14 

Total Weekly Hard 
Intensity PAR 
Scorep 

0-672 0.76 
±3.10 

1.82 
±5.37 

0.29 
±0.84 

0.93 
±2.82 

1.67 
±4.76 

0.61 
±1.19 

0.62 
±1.37 

1.09 
±1.97 

0.35 
±0.78 

Total Weekly Very 
Hard Intensity PAR 
Scorep 

0-1120 0.24 
±1.02 

0.48 
±1.59 

0.14 
±0.61 

0.32 
±0.74 

0.62 
±1.12 

0.19 
±0.44 

0.39 
±0.98 

0.87 
±1.44 

0.12 
±0.41 

Note. p units are in kcal/kg/day; h units are in hours. Range for PAR Score values were calculated assuming participants slept a standard 8 
hours/day (e.g., light intensity: 168 hours/week – 56 hours/week sleeping = 112 hours/week awake x 1.5 METS = 168 kcal/kg/day) 
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Table 4. Baseline (n=194) and 6 month (n=136) mean overall physical activity, total active hours, and physical activity intensities for total sample. 

Variable      Baseline   6 months   Difference_________ 
Total Weekly PAR Scorep    110.80 ± 8.98   110.27 ± 8.89   -0.53 ± 0.09 
Total Weekly Active Hoursh    70.99 ± 6.45   69.94 ± 6.37   -1.05 ± 0.08 
Total Weekly Light Intensity PAR Scorep  104.58 ± 10.72  101.99 ± 10.65  -2.59 ± 0.70* 
Total Weekly Moderate Intensity PAR Scorep 5.21 ± 6.54   7.03 ± 5.88    1.82 ± 0.66* 
Total Weekly Hard Intensity PAR Scorep  0.76 ± 3.10   0.93 ± 2.82    0.17 ± 0.28 
Total Weekly Very Hard Intensity PAR Scorep 0.24 ± 1.02   0.32 ± 0.74    0.08 ± 0.28 
Note. p units are in kcal/kg/day; h units are in hours. * Significant difference at p <.05. 
 
Table 5. 6 month (n=136) and 12 month (n=89) mean overall physical activity, total active hours, and physical activity intensities for total sample.  
Variable      6 months   12 months   Difference 
Total Weekly PAR Scorep    110.27 ± 8.89   109.89 ±9.64   -0.38 ± 0.75 
Total Weekly Active Hoursh    69.94 ± 6.37   69.66 ±7.26   -0.28 ±  0.89 
Total Weekly Light Intensity PAR Scorep  101.99 ± 10.65  101.52 ±12.46   -0.47 ± 1.81  
Total Weekly Moderate Intensity PAR Scorep 7.03 ± 5.88   7.37 ±7.20     0.34 ± 1.32 
Total Weekly Hard Intensity PAR Scorep  0.93 ± 2.82    0.62 ±1.37   -0.31 ±  1.45 
Total Weekly Very Hard Intensity PAR Scorep 0.32 ± 0.74    0.39 ±0.98    0.07 ± 0.24 
Note. p units are in kcal/kg/day; h units are in hours. * Significant difference at p <.05. 
 
Table 6. Baseline (n=194) and 12 month (n=89) mean overall physical activity, total active hours, and physical activity intensities for total sample.  
Variable      Baseline   12 months   Difference 
Total Weekly PAR Scorep    110.80 ± 8.98   109.89 ±9.64   -0.91 ± 0.66 
Total Weekly Active Hoursh    70.99 ± 6.45   69.66 ±7.26   -1.33 ± 0.81 
Total Weekly Light Intensity PAR Scorep  104.58 ± 10.72  101.52 ±12.46   -3.06 ± 1.74 *  
Total Weekly Moderate Intensity PAR Scorep 5.21 ± 6.54   7.37 ±7.20     2.16 ± 0.66*  
Total Weekly Hard Intensity PAR Scorep  0.76 ± 3.10    0.62 ±1.37   -0.14 ±  1.73 
Total Weekly Very Hard Intensity PAR Scorep 0.24 ± 1.02    0.39 ±0.98    0.15 ± 0.04 
Note. p units are in kcal/kg/day; h units are in hours. * Significant difference at p <.05. 
 
 



Consequently, there was no significant change in overall physical activity from baseline 

to 6 months, F(1, 87) = .00, p = .97, from 6 months to 12 months, F(1, 87) = .11, p = .94, 

and from baseline to 12 months, F(1, 87) = .09, p = .77 . 

Results from the one-way repeated measures ANOVA for the total number of 

active hours engaged in physical activity (Total Weekly Active Hours) also violated the 

assumption of sphericity as indicated by Mauchly’s test, χ2(2) = 7.49, p < .05; therefore 

degrees of freedom were corrected using Greenhouse-Geisser estimates of sphericity (ε = 

.92).  Results indicated that the number of active hours was not significantly affected by 

participation in the PROACTIVE intervention, F(1.85, 160.60) = 2.03, p = .14.  

Consequently, there was no significant change in the number of active hours from 

baseline to 6 months, F(1, 87) = 3.47, p = .07, from 6 months to 12 months, F(1, 87) = 

.04, p = .85, and from baseline to 12 months, F(1, 87) = 2.63, p = .11. 

Results from the one-way repeated measures ANOVA for light intensity physical 

activity (Total Weekly Light Intensity PAR Score) met the assumption of sphericity, 

χ2(2) = 5.75, p >.05, and indicated that light intensity was significantly affected by 

participation in the PROACTIVE intervention, F(2, 174) = 3.14, p < .05.  There was a 

significant decrease in light intensity physical activity from baseline to 6 months, F(1, 87) 

= 5.21, p < .05, that was maintained at 12 months.  No significant change in light 

intensity physical activity was found from 6 months to 12 months, F(1, 87) = .01, p = .91.  

Light intensity physical activity significantly decreased from baseline to 12 months, F(1, 

87) = 3.94, p <.05. 

Results from the one-way repeated measures ANOVA for moderate intensity 

physical activity (Total Weekly Moderate Intensity PAR Score) met the assumption of 
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sphericity, χ2(2) = .69, p > .05, and indicated that moderate intensity was significantly 

affected by participation in the PROACTIVE intervention, F(2, 174) = 5.01, p < .05.  

There was a significant increase in moderate intensity physical activity from baseline to 6 

months, F(1, 87) = 8.36, p < .01, that was maintained from 6 months to 12 months, F(1, 

87) = .01, p = .92.  Moderate intensity physical activity significantly increased from 

baseline to 12 months, F(1,87) = 6.67, p <.05. 

Results from the one-way repeated measures ANOVA for hard intensity physical 

activity (Total Weekly Hard Intensity PAR Score) indicated that the assumption for 

sphericity had been violated, χ2(2) = 20.68, p < .05; therefore degrees of freedom were 

corrected using Greenhouse-Geisser estimates of sphericity (ε = .82).  Results 

demonstrate that hard intensity physical activity was not significantly affected by 

participation in the PROACTIVE intervention, F(1.65, 143.36) = .10, p = .87.  

Consequently, there was no significant change in hard intensity physical activity from 

baseline to 6 months, F(1, 87) = .14, p = .71, from 6 months to 12 months, F(1, 87) = .23, 

p = .63, and from baseline to 12 months, F(1, 87) = .01, p = .92. 

Results from the one-way repeated measures ANOVA for very hard intensity 

physical activity (Total Weekly Very Hard Intensity PAR Score) met the assumption of 

sphericity, χ2(2) = 2.70, p >.05, and indicated that very hard intensity was not 

significantly affected by participation in the PROACTIVE intervention, F(2, 174) = 2.29, 

p = .10.  Consequently, there was no significant change in very hard intensity physical 

activity from baseline to 6 months, F(1, 87) = 3.66, p = .06, from 6 months to 12 months, 

F(1, 87) = .03, p = .86, and from baseline to 12 months, F(1, 87) = 3.70, p = .06. 
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Independent t-test analyses investigating differences in physical activity between 

men and women indicated that indeed gender differences were present for overall 

physical activity, total number of active hours, and physical activity intensity.  Overall 

physical activity (Total Weekly PAR Score) differed significantly by gender at baseline, t 

(192) = 2.08, p <.05, and at 12 months, t (87) = 2.82, p <.05, with men scoring higher 

than women.  At 6 months, no gender differences were found for overall physical 

activity, t (134) = 1.24, p = .22.  With respect to the total number of hours spent being 

physically active (Total Weekly Active Hours), men reported significantly greater 

amounts of physical activity at 12 months in comparison to women, t (87) = 2.16, p < .05.  

Total active hours did not differ by gender at baseline, t (162) =.17, p = .87, or 6 months, 

t (134) =.29, p = .77.  With respect to physical activity intensity, men reported 

participating in significantly higher amounts of moderate, t(87) = 2.56, p <.05, and hard, 

t(59) = 2.18, p <.05, intensities of physical activity at baseline.  At 6 months, men also 

reported significantly higher levels of very hard intensity physical activity in comparison 

to women, t(45) = 2.39, p<.05.  At 12 months, men reported significantly higher levels of 

hard, t(36) = 2.04, p<.05, and very hard, t(34) = 2.89, p <.05, intensities of physical 

activity.  Gender differences for all other intensities of physical activity were not found to 

be significant (see Table 7).    

 Separate repeated-measures ANOVA analyses conducted for men and women 

found that there was no significant change in overall physical activity or total active 

hours over the course of the intervention for either men or women (see Table 8 & 9).   

However, physical activity intensity did significantly change with women demonstrating 

patterns similar to the total sample.  Women demonstrated a significant reduction in light  
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Table 7.  Independent t-test results investigating differences between men and women for 
overall physical activity, total number of active hours, and physical activity intensity at 
baseline, 6 months, and 12 months.   
 
________________________________________________________________________ 

Variables      Baseline               6 months                  12 months     
Sample size: Men, Women      n=59, n=135           n=41, n=95                       n = 32, n=57 

Overall Physical Activity 

Total Weekly PAR Scorep            2.08*  1.24    2.82** 

Total Number of Active Hours 

Total Weekly Active Hours h          0.17  0.29    2.16* 

Physical Activity Intensity 

Total Weekly Light Intensity PAR         -1.12            -0.02    1.87    
Scorep                    
Total Weekly Moderate Intensity            2.56*   0.55    -.49  
PAR Scorep    

Total Weekly Hard Intensity PAR           2.18*      1.40                2.04* 
Scorep    
Total Weekly Very Hard Intensity          1.62    2.39*               2.89** 
PAR Scorep          
Note. p units are in kcal/kg/day; h units are in hours. Values in chart represent t scores.  
* p <.05; ** p < .01 
 

 

 

 

 

 

 

 

 

 



Table 8.  Repeated-measures ANOVA results for men with respect to overall physical activity, total active hours, and physical activity 
intensity from baseline to 6 months (n=32), from 6 months to 12 months (n=32), and from baseline to 12 months (n=32).  
____________________________________________________________________________________________________________ 

Variables        Baseline-6 months               6 months-12 months   Baseline-12 months 
Overall Physical Activity 
Total Weekly PAR Score p           0.07     0.43    0.25       
Total Number of Active Hours 
Total Weekly Active Hours h     0.42     0.63    0.00   
Physical Activity Intensity 
Total Weekly Light Intensity PAR Score p   0.45     0.66    0.00   
Total Weekly Moderate Intensity PAR Score p    0.58     0.66    0.00 
Total Weekly Hard Intensity PAR Score p   0.62     0.04    0.11 
Total Weekly Very Hard Intensity PAR Score p    2.32     0.69    5.10* 
Note. p units are in kcal/kg/day; h units are in hours. * p <.05; ** p <.01. Values in chart represent F scores. 

 
Table 9.  Repeated-measures ANOVA results for women with respect to overall physical activity, total active hours, and physical 
activity intensity from baseline to 6 months (n=56), from 6 months to 12 months (n=56), and from baseline to 12 months (n=56). 
____________________________________________________________________________________________________________ 

Variables        Baseline-6 months               6 months-12 months   Baseline-12 months 
Overall Physical Activity 
Total Weekly PAR Score p           0.04    0.49    0.26 
Total Weekly Active Hours 
Total Weekly Active Hours h     3.95    0.64     3.89  
Physical Activity Intensity 
Total Weekly Light Intensity PAR Score p   7.49**   0.69     6.32* 
Total Weekly Moderate Intensity PAR Score p   13.90**   0.37    12.14* 
Total Weekly Hard Intensity PAR Score p   2.64    1.46      0.39  
Total Weekly Very Hard Intensity PAR Score p   1.39    2.05      0.02 
Note. p units are in kcal/kg/day; h units are in hours. * p <.05; ** p <.01.  Values in chart represent F scores.
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intensity physical activity from baseline to 6 months, F(1,55) = 7.49, p <.05, that was 

maintained from 6 months to 12 months, F(1,55) = .69, p = .41.  Women significantly 

reduced their light intensity physical activity from baseline to 12 months, F(1,55) = 6.32, 

p <.05.  Moreover, women significantly increased moderate intensity physical activity 

from baseline to 6 months, F(1,55) = 13.90, p <.001, that was maintained from 6 months 

to 12 months, F(1,55) = .37, p = .55.  Women significantly increased moderate intensity 

physical activity from baseline to 12 months, F(1, 55) = 12.14, p<.05.  Men on the other 

hand, significantly increased very hard intensity physical activity from baseline to 12 

months, F(1, 31) = 5.10, p <.05.  No other changes in physical activity intensity were 

indicated for women or men (see Table 8 & 9).   

Repeated measures ANOVA also revealed a significant gender by time interaction 

for physical activity intensity.  Very hard intensity physical activity (Total Weekly Very 

Hard Intensity PAR) significantly interacted with gender from baseline to 12 months, 

F(1,86) = 7.63, p <.01.  No other gender by time interactions for physical activity were 

found for overall physical activity, total active hours, or physical activity intensities 

(light, moderate, hard, very hard; see Table 10). 

Process Measures.  Histograms for dose, fidelity, and quality for the total sample 

at 6 months and 12 months are provided in Figures 10-12.  Descriptive statistics (means, 

standard deviations, range) for dose (Total Number of Minutes-Intensive Phase, Total 

Number of Sessions-Intensive Phase, Total Number of Educational Resources-Intensive 

Phase, Total Number of Minutes-Non-Intensive Phase, Total Number of Sessions-Non-

Intensive Phase, Total Number of Educational Resources-Non-Intensive Phase), fidelity  
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Table 10. Repeated measures ANOVA results investigating gender by time interaction for overall physical activity, total active hours, 
and physical activity intensity from baseline to 6 months (n=87), from 6 months to 12 months (n=87), and from baseline to 12 months 
(n=87). 
____________________________________________________________________________________________________________ 

Variables        Baseline-6 months               6 months-12 months   Baseline-12 months    
Overall Physical Activity 

Total Weekly PAR Score          

Gender 

Total Weekly PAR Score x Gender  0.09    0.73     0.36     

Total Weekly Active Hours 

Total Active Hours     

Gender 

Total Active Hours x Gender   0.20    1.21    1.68  

Physical Activity Intensity 

Light 

Light Intensity       

Gender 

Light Intensity x Gender   0.41    1.38    2.34  

Moderate  

Moderate Intensity      

Gender 

Moderate Intensity x Gender   0.86    1.14    3.63 
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Hard 

Hard Intensity      

Gender 

Hard Intensity x Gender   2.50    0.50    0.32 

Very Hard 

Very Hard Intensity      

Gender 

Very Hard Intensity x Gender   1.58    2.10    7.63** 

Note. * p <.05; ** p <.01. Values in chart represent F scores. 
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Figure 10.  Histograms for dose (Total Number of Sessions-Intensive Phase, Total Number of Minutes-Intensive Phase, Total Number 
of Educational Resources-Intensive Phase, Total Number of Sessions-Non-Intensive Phase, Total Number of Minutes-Non-Intensive 
Phase, Total Number of Educational Resources-Non-Intensive Phase) for the total sample at 6 months and 12 months. 
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Figure 11.  Bar graph for fidelity variables (Treatment Implemented, Treatment Modified) for the total sample (n=194) at 6 months. 
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Figure 12.  Histograms for quality (Total Quality-Intensive Phase, Total Quality-Non-Intensive Phase) for the total sample at 6 months 
(n=72) and 12 months (n=44). 
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(Treatment Implemented, Treatment Modified, Treatment Not Implemented), and quality 

(Total Quality-Intensive Phase, Total Quality-Non-Intensive Phase) for the total sample, 

men, and women at 6 and 12 months can be found in Table 11.   

Two-tailed partial correlations for dose variables indicated that covariance existed 

between the total number of sessions attended (Total Number of Sessions-Intensive 

Phase, Total Number of Sessions-Non-Intensive Phase) and the total amount of time 

spent with a Health Educator (Total Number of Minutes-Intensive Phase, Total Number 

of Minutes-Non-Intensive Phase) at 6 months (r = .84, p < .001) and 12 months (r = .94, 

p < .001).  Covariance warranted inclusion of only one of the above dose variables for the 

primary statistical analyses.  ‘Total Number of Minutes’ was chosen to include in further 

analyses due to its greater variability in comparison to ‘Total Number of Sessions’ 

attended.  The total number of educational resources distributed (Total Number of 

Educational Resources-Intensive Phase, Total Number of Educational Resources-Non-

Intensive Phase) was not significantly correlated to the total number of sessions attended 

at 6 months (r = .07, p = .36) and 12 months (r = .12, p = .18).  Moreover, the total 

number of educational resources distributed was not significantly correlated to the total 

amount of time spent with a Health Educator at 6 months (r = .05, p = .55) and 12 months 

(r = -.07, p = .48). 

Two-tailed partial correlations for fidelity variables indicated that covariance 

existed between the amount of intervention content implemented as planned (Treatment 

Implemented) and the amount of intervention content that was modified (Treatment 

Modified) at 6 months, r = -1.00, p <.001.  Covariance was expected given that an 

intervention had to be implemented in order to be modified.  Covariance warranted 
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Table 11.  Descriptive statistics (mean, standard deviation, range) for dose, fidelity, and quality for the total sample, men, and women 
at 6 months, and 12 months 
 
Variable 6 months 

Mean (SD) 
12 months 
Mean (SD) 

Process Measures N Range Total Men Women n Range Total Men Women 

Dose           
Total Number of Sessions 
 

194 1-15 11.33 
(±3.96) 

11.10 
(±3.96) 

11.43 
(±3.97) 

121 0-6 2.59 
(±2.17) 

2.33 
(±2.23) 

2.73 
(±2.14) 

Total Number of Minutes 
 

194 1-1050 578.67 
(±232.55)

572.13 
(±195.02)

581.30 
(±246.65) 

121 1-420 107.11 
(±93.44) 

88.26 
(±87.23) 

117.50 
(±95.65) 

Total Number of Educational 
Resources 

194 0-64 26.71 
(±9.02) 

27.14 
(±7.68) 

26.53 
(±9.57) 

121 0-64 0.70 
(±1.12) 

0.63 
(±1.05) 

0.74 
(±1.17) 

Fidelity           
Treatment Implemented 
 

194 0 - 100% 76.02% 
(±0.74) 

73.68% 
(±9.99) 

77.04% 
(±10.26) 

------ ------- ------- ------- ------- 

Treatment Modified 
 

194 0 - 100% 6.30% 
(±0.36) 

6.81% 
(±5.48) 

6.07 
(±4.76) 

------ ------- ------- ------- ------- 

Treatment Not Implemented 
 

194 0 -100% 17.69% 
(±0.54) 

19.51% 
(±7.78) 

16.89% 
(±7.28) 

     

Quality           
Total Quality 
 

72 15-105 97.15 
(±9.61) 

97.75 
(±8.11) 

96.92 
(±10.19) 

44 15-105 96.84 
(±9.22) 

96.56 
(±8.00) 

97.04 
(±10.13) 
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inclusion of only one of the above fidelity variables for the primary statistical analyses.  

Given that I am interested in investigating the effect of the PROACTIVE intervention on 

physical activity, ‘Treatment Implemented’ was chosen to include in the primary 

analyses. 

Independent sample t-tests indicated that fidelity (Treatment Implemented) varied 

by gender at 6 months with women receiving a higher percentage of intervention content 

that was implemented as planned in comparison to men, t(192) = -2.11, p <.05.  The 

percentage of modified intervention content did not differ between men and women, 

t(192) =.95, p = .34.  No significant gender differences were found for dose [Total 

Number of Sessions-Intensive Phase, t(192) = -.53, p = .60; Total Number of Minutes-

Intensive Phase, t(121) = -.27, p = .79; Total Number of Educational Resources-Intensive 

Phase, t(192) = .43, p = .67] and quality [Total Quality- Intensive Phase, t(70) = .33, p = 

.75] at 6 months.  Similarly, no significant gender differences were found for dose [Total 

Number of Sessions-Non-Intensive Phase, t(119) = -.98, p = .33; Total Number of 

Minutes-Non-Intensive Phase, t(119) = -1.66, p = .10; Total Number of Educational 

Resources-Non-Intensive Phase, t(119) = -.54, p = .59], and quality [Total Quality-Non-

Intensive Phase, t(42) = -.17, p = .87] at 12 months. 

Results from Primary Analyses 

Three main research questions were addressed: 

1.  Do variations in intervention dose predict physical activity involvement at 6 months 

and 12 months? 

6 month results:  Overall Physical Activity.  Hierarchical multiple regression 

analyses for the dependent variable overall physical activity (Total Weekly PAR Score) 
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revealed that intervention dose (Total Number of Minutes-Intensive Phase, Total Number 

of Educational Resources) was not a significant predictor of physical activity at 6 months 

(see Table 12).  Dose was entered into the statistical model in the fourth step and 

explained 1.7% of the variance in overall physical activity at 6 months, F(2, 56) = .78,     

p =.47.   

Total Number of Active Hours.  Hierarchical multiple regression analysis for the 

dependent variable total number of active hours (Total Weekly Active Hours) revealed 

that intervention dose  (Total Number of Minutes-Intensive Phase, Total Number of 

Educational Resources) was not a significant predictor of total active hours at 6 months 

(see Table 13).  Dose was entered into the statistical model in the fourth step and 

explained 2.2% of the variance in total active hours at 6 months, F(2, 56) = .90, p =.41. 

Physical Activity Intensity.  Hierarchical multiple regression analyses for the 

dependent variable physical activity intensity revealed that intervention dose (Total 

Number of Minutes-Intensive Phase, Total Number of Educational Resources- Intensive 

Phase) was not a significant predictor of light (Total Weekly Light Intensity PAR Score), 

moderate (Total Weekly Moderate Intensity PAR Score), hard (Total Weekly Hard 

Intensity PAR Score), or very hard intensities (Total Weekly Very Hard Intensity PAR 

Score) of physical activity at 6 months (see Table 14). Dose was entered into the 

statistical model in the fourth step and explained 2.2%, 1.0%, 0.1%, and 0.2% of the 

variance in light [F(2,56) = .84, p = .44], moderate [F(2,56) = .18, p = .84], hard [F(2,56) 

= .20, p = .82], and very hard [F(2,56) = .08, p = .92] intensity physical activity at 6 

months, respectively. 



Table 12. Hierarchical multiple regression results for the dependent variable overall physical activity (Total Weekly PAR Score) with 
respect to baseline physical activity, gender, age, dose, fidelity, and quality variables at 6 months (n=61). 
____________________________________________________________________________________________________________ 

Step      Variable in Model                                       R2 Change               Standardized Beta 

Intensive Phase (0-6 months) 

1.      Baseline Total Weekly PAR Score           .38    .60*  

2.      Gender               .00    -.03 

3.      Age                .00     .03 

4.      Dose:          .01    

        Total Number of Minutes-Intensive Phase                -.08  

     Total Number of Educational Resources-                                                           -.09 

      Intensive Phase     

5.       Fidelity:         .01 

      Treatment Implemented                              .10 

6.      Total Quality- Intensive Phase               .00     .07 

* p < .001 
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Table 13.  Hierarchical multiple regression results for the dependent variable total active hours (Total Weekly Active Hours) with 
respect to baseline active hours, gender, age, dose, fidelity, and quality at 6 months (n=61). 
____________________________________________________________________________________________________________ 

Step      Variable in Model                                          R2 Change  Standardized Beta 

Intensive Phase (0-6 months) 

1.      Baseline Total Weekly Active Hours     .30     .53* 

2.      Gender         .00    -.04 

3.      Age                      .00     .05 

4.      Dose:           .02     

        Total Number of Minutes- Intensive Phase         -.08 

     Total Number of Educational Resources-         -.10 
     Intensive Phase 

5.       Fidelity:          .03 

      Treatment Implemented             .18 

6.      Total Quality- Intensive Phase          .00                .03 
* p < .01 
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Table 14.  Hierarchical multiple regression results for the dependent variable physical activity intensity (light, moderate, hard, very 
hard) with respect to baseline physical activity intensity, gender, age, dose, fidelity, and quality at 6 months (n=61). 
____________________________________________________________________________________________________________ 

Step Variable                         R2 Change         Standardized Beta  

Light Intensity 

1.  Baseline Total Weekly Light Intensity                     .25         .49** 
 PAR Score 

2.  Gender               .00         -.06 

3. Age               .01           .09 

4. Dose:               .02   

 Total Number of Minutes- Intensive Phase              -.09 
 
Total Number of Educational Resources-              -.08 
Intensive Phase 

5.  Fidelity:               .04 

 Treatment Implemented                   .21 

6.  Total Quality-Intensive Phase             .00          -.06 
Moderate Intensity 

1.  Baseline Total Weekly Moderate Intensity          .08            .27* 
 PAR Score  

2.  Gender               .00            .04 

3. Age               .00          -.04  

4. Dose:               .01   

 Total Number of Minutes-Intensive Phase               .05 
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Total Number of Educational Resources                .00 
Resources- Intensive Phase 

5.  Fidelity:              .03 

 Treatment Implemented                 -.20 

6.  Total Quality- Intensive Phase           .06           .25 
Hard Intensity 

1.  Baseline Total Weekly Hard Intensity          .78            .89**  
 PAR Score 

2.  Gender               .00            .03 

3. Age               .00          -.07 

4. Dose:               .00   

Total Number of Minutes- Intensive Phase               -.01 

 Total Number of Educational Resources-               -.02 

Intensive Phase 

5.  Fidelity:              .01 

 Treatment Implemented                  -.07 

6.  Total Quality- Intensive Phase             .02           -.15* 
Very Hard Intensity 

1.  Baseline Total Weekly Very Hard           .05           .16 
Intensity PAR Score  

2.  Gender               .06           -.28* 

3. Age               .05           -.22 
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4. Dose:               .00   

 Total Number of Minutes- Intensive Phase               .02 
 
 Total Number of Educational Resources               -.05 

Intensive Phase 

5.  Fidelity:              .00 

 Treatment Implemented                  -.00 

6.  Total Quality- Intensive Phase             .00           -.03 
* p <.05. ** p <.001. 

 
 



12 month results:  Overall Physical Activity.  Hierarchical multiple regression 

analyses for the dependent variable overall physical activity (Total Weekly PAR Score) 

revealed that intervention dose (Total Number of Minutes-Non-Intensive Phase, Total 

Number of Educational Resources-Non-Intensive Phase) did not significantly predict 

overall physical activity at 12 months (see Table 15).  Dose was entered into the 

statistical model in the fourth step and explained 2.6% of the variance in overall physical 

activity at 12 months, F(2, 31) = .78, p =.47. 

Total Number of Active Hours.  Hierarchical multiple regression analysis for the 

dependent variable total number of active hours (Total Weekly Active Hours) revealed 

that intervention dose (Total Number of Minutes-Non-Intensive Phase, Total Number of 

Educational Resources-Non-Intensive Phase) was not a significant predictor of total 

active hours at 12 months (see Table 16).  Dose was entered into the statistical model in 

the fourth step and explained 2.4% of the variance in total active hours at 12 months,  

F(2, 31) = .56, p = .58. 

Physical Activity Intensity.  Hierarchical multiple regression analyses for the 

dependent variable physical activity intensity revealed that intervention dose (Total 

Number of Minutes-Non-Intensive Phase, Total Number of Educational Resources-Non-

Intensive Phase) was not a significant predictor of light (Total Weekly Light Intensity 

PAR Score), moderate (Total Weekly Moderate Intensity PAR Score), hard (Total 

Weekly Hard Intensity PAR Score), or very hard (Total Weekly Very Hard Intensity 

PAR Score) intensities of physical activity at 12 months (see Table 17). Dose was entered 

into the statistical model in the fourth step and explained 2.4%, 0.0%, 2.9%, and 1.0% of 

the variance in light [F(2,31) = .52, p = .60], moderate [F(2,31) = .00, p = 1.0], hard  
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Table 15. Hierarchical multiple regression results for the dependent variable overall physical activity (Total Weekly PAR Score) with 
respect to baseline physical activity, gender, age, dose, fidelity, and quality variables at 12 months (n=36). 
 
____________________________________________________________________________________________________________ 

Step      Variable in Model                                R2 Change         Standardized Beta 
Non-Intensive Phase (6-12 months) 

1.      Baseline Total Weekly PAR Score               .36             .52* 

2.      Gender                    .04           -.25 

3.      Age                     .04           -.26 

4.      Dose:               .03 

         Total Number of Minutes-Non-Intensive                                                              -.05 
                  Phase     

     Total Number of Educational Resources-                                                           .15 
     Non-Intensive Phase        

5.      Total Quality- Non-Intensive Phase           .02             .15 
* p <.01 
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Table 16.  Hierarchical multiple regression results for the dependent variable total active hours (Total Weekly Active Hours) with 
respect to baseline active hours, gender, age, dose, fidelity, and quality at 12 months (n=36). 
 
____________________________________________________________________________________________________________ 
Step      Variable in Model                                                  R2 Change   Standardized Beta 
 
Non-Intensive Phase (6-12 months) 

1.      Baseline Total Weekly Active Hours         .25           .43* 

2.      Gender              .05          -.26 

3.      Age               .02          -.22 

4.      Dose:               .02 

        Total Number of Minutes- Non-Intensive            -.01 
      Phase 

     Total Number of Educational Resources-             .14 
     Non-Intensive Phase 

5.      Total Quality- Non-Intensive Phase            .09          .31* 
* p <.01 
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Table 17.  Hierarchical multiple regression results for the dependent variable physical activity intensity (light, moderate, hard, very 
hard) with respect to baseline physical activity intensity, gender, age, dose, fidelity, and quality at 12 months (n=36). 
____________________________________________________________________________________________________________ 
Step Variable                R2  Change       Standardized Beta  

Light Intensity 

1.  Baseline Total Weekly Light Intensity          .19         .39*  
 PAR Score 

2.  Gender               .05         -.26 

3. Age               .01         -.15 

4. Dose:               .02   

 Total Number of Minutes-Non-Intensive              -.02 
Phase 

 Total Number of Educational Resources-              .13 
Non-Intensive Phase 

5.  Total Quality-Non-Intensive Phase             .12          .36* 
Moderate Intensity 

1.  Baseline Total Weekly            .13          .36* 
Moderate Intensity PAR Score 

2.  Gender               .02          .14 

3. Age               .04         -.12 

4. Dose:               .00   

 Total Number of Minutes-               -.07 
Non-Intensive Phase 

Total Number of Educational               -.01 
Resources- Non-Intensive Phase 
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5.  Total Quality- Non-Intensive Phase             .25         -.51* 
Hard Intensity 

1.  Baseline Total Weekly Hard Intensity          .07          .26 
PAR Score 

2.  Gender               .04                  -.19 

3. Age               .02          .16 

4. Dose:               .03   

 Total Number of Minutes-Non-Intensive               .11 
Phase 

 Total Number of Educational Resources-            -.15 
Non-Intensive Phase 

5.  Total Quality- Non-Intensive Phase             .00          .03 
Very Hard Intensity 

1.  Baseline Total Weekly Very Hard           .13            .27 
Intensity PAR Score  

2.  Gender               .10        -.35* 

3. Age               .07        -.27 

4. Dose:               .01 

 Total Number of Minutes-Non-Intensive             -.10 
Phase 

 Total Number of Educational Resources-            -.01 
Non-Intensive Phase 

5.  Total Quality- Non-Intensive Phase             .00            .02 
* p <.05. ** p <.001 



[F(2,31) = .54, p =.59], and very hard [F(2,31)= .23, p = .80] intensity physical activity at 

12 months, respectively. 

2.  Do variations in fidelity of implementation predict physical activity involvement at 6 

months and 12 months? 

6 month results:  Overall Physical Activity.  Hierarchical multiple regression 

analyses for the dependent variable overall physical activity (Total Weekly PAR Score) 

revealed that fidelity of implementation (Treatment Implemented) did not significantly 

predict overall physical activity at 6 months (see Table 12).  Fidelity was entered in the 

fifth step of the statistical model and accounted for 1.1% of the variance in overall 

physical activity at 6 months, F(1, 55) = 1.00, p = .32. 

Active Hours.  Hierarchical multiple regression analyses for the dependent 

variable total number of active hours (Total Weekly Active Hours) revealed that fidelity 

of implementation (Treatment Implemented) did not significantly predict total active 

hours at 6 months (see Table 13).  Fidelity was entered into the statistical model in the 

fifth step and accounted for 3.2% of the variance in total active hours at 6 months, F(1, 

55) = 2.72, p =.11. 

Physical Activity Intensity.  Hierarchical multiple regression analyses for the 

dependent variable physical activity intensity revealed that fidelity of implementation 

(Treatment Implemented) did not predict light (Total Weekly Light Intensity PAR Score), 

moderate (Total Weekly Moderate Intensity PAR Score), hard (Total Weekly Hard 

Intensity PAR Score) and very hard (Total Weekly Very Hard Intensity PAR Score) 

intensities of physical activity at 6 months (see Table 14). Fidelity was entered into the 

statistical model in the fifth step and explained 4.1%, 3.0%, 0.7%, and 0.0% of the 
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variance in light [F(1,55) = 3.32, p = .07], moderate [F(1,55) = 1.85, p = .18], hard 

[F(1,55) = 1.85, p = .18], and very hard [F(1,55) = .00, p =.98] intensity physical activity 

at 6 months, respectively. 

12 month results:  Fidelity of implementation was not investigated beyond 6 

months due to the nature of the PROACTIVE program and its emphasis on customizing 

the intervention to address unique individual needs in the Non-Intensive Phase. 

3.  Do variations in the perceived quality of the facilitator-client relationship predict 

physical activity involvement at 6 months and 12 months? 

6 month results:  Overall Physical Activity.  Hierarchical multiple regression 

analysis for the dependent variable overall physical activity (Total Weekly PAR Score) 

revealed that Health Educator-client relationship (Total Quality-Intensive Phase) did not 

significantly predict overall physical activity at 6 months (see Table 12).  Quality was 

entered into the statistical model in the sixth step and explained 0.4% of the variance in 

overall physical activity at 6 months, F(1, 54) = .40, p = .53. 

Number of Active Hours.  Hierarchical multiple regression analyses for the 

dependent variable total number of active hours (Total Weekly Active Hours) revealed 

that perceived quality of the Health Educator-client relationship (Total Quality-Intensive 

Phase) was not a significant predictor of total active hours at 6 months (see Table 13).  

Quality was entered into the statistical model in the sixth step and explained 0.1% of the 

variance in total active hours at 6 months, F (1, 54) = .09, p = .77. 

Physical Activity Intensity.  Hierarchical multiple regression analyses for the 

dependent variable physical activity intensity revealed that the perceived quality of the 

Health Educator-client relationship was a significant predictor of hard intensity physical 
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activity (Total Weekly Hard Intensity PAR Score) at 6 months, F(1,54) = 6.76, p< .05.  

On the contrary, quality of the Health Educator-client relationship did not significantly 

predict light (Total Weekly Light Intensity PAR Score), moderate (Total Weekly 

Moderate Intensity PAR Score), or very hard (Total Weekly Very Hard Intensity PAR 

Score) intensities of physical activity at 6 months (see Table 14). Quality was entered 

into the statistical model in the sixth step and explained 0.3%, 5.8%, and 0.1% of the 

variance in light [F(1,54) = .25, p = .62], moderate [F(1,54) = 3.83, p = .06], and very 

hard [F(1,54) = .06, p =.81] intensity physical activity at 6 months, respectively. 

12 month results:  Overall Physical Activity.  Hierarchical multiple regression for 

the dependent variable overall physical activity (Total Weekly PAR Score) revealed that 

the perceived quality of the Health Educator-client relationship (Total Quality-Non-

Intensive Phase) did not significantly predict overall physical activity at 12 months (see 

Table 15).  Quality was entered into the statistical model in the fifth step and accounted 

for 2.1% of the variance in overall physical activity at 12 months, F(1, 30) = 1.23, p =.28. 

Total Number of Active Hours.  Hierarchical multiple regression analysis for the 

dependent variable total number of active hours (Total Weekly Active Hours) indicated 

that the perceived quality of the Health Educator-client relationship (Total Quality-Non-

Intensive Phase) did significantly predict a change in total active hours at 12 months (see 

Table 16).  Quality was entered in the fifth step of the statistical model and explained 

9.0% of the variance in total active hours at 12 months, F(1, 30) = 4.73, p < .05. 

Physical Activity Intensity.  Hierarchical multiple regression analyses for the 

dependent variable physical activity intensity found the perceived quality of the Health-

Educator-client relationship to significantly predict light [Total Weekly Light Intensity 
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PAR Score; F(1,30) = 5.83, p <.05] and moderate [Total Weekly Moderate Intensity PAR 

Score; F(1,30) = 13.24, p <.05] intensities of physical activity at 12 months.  Significance 

was not found for any other intensities of physical activity (i.e., hard, very hard; see 

Table 17). Quality was entered into the statistical model in the fifth step and explained 

0.1% and 0.0% of the variance in hard [F(1,30) = .02, p = .88] and very hard [F(1,30) = 

.02, p = .90] intensity physical activity at 12 months, respectively. 

Post-Hoc Analyses & Results 

 After obtaining results from the multiple regression analyses, it was apparent that 

the best predictor of future physical activity was previous levels of physical activity. 

Given that the multiple regression analyses only considered baseline physical activity in 

the 6 month and 12 month analyses, I conducted additional linear regression analyses to 

investigate 6 month physical activity with respect to 12 month physical activity for each 

of the physical activity indicators.  As expected, the results indicated that 6 month 

physical activity was a significant predictor of 12 month physical activity for overall 

physical activity [F(1,86) = 59.27, p <.001], total active hours [F(1,86) = 55.69, p <.001], 

and physical activity intensity [light: F(1,86) = 47.83, p <.001; moderate: F(1,86) = 

12.98, p<.05; hard: F(1,86) = 5.63, p<.05 ; very hard: F(1,86) = 17.74, p<.001). 

 

 

 

 

 

 

 112



Chapter 5 

Discussion 

The purpose of the present study was to determine if variations in intervention 

dose, fidelity of implementation, and perceived quality of the Health Educator-client 

relationship predicted physical activity involvement among overweight and obese adults 

after 6 and 12 months of participation in the PROACTIVE intervention.   

Discussion of Preliminary Results  

First and foremost, it was assumed that with participation in the PROACTIVE 

intervention an individual’s physical activity involvement would increase.  An abundance 

of previous literature supports the use of theoretically-driven individually-adapted 

behavioural modification interventions, similar to PROACTIVE, to increase physical 

activity and consequently reduce overweight and obesity (Kahn et al., 2002; Nigg et al., 

2002; NIH, 1998).  In contrast to previous literature, the current study did not find a 

significant change in overall physical activity or in the total number of hours engaged in 

physical activity after 6 and 12 months of participation in the PROACTIVE intervention.   

 One explanation for a lack of change in physical activity could be related to the 

high percentage of participants who reported atypical physical activity on the Physical 

Activity Recall (PAR) questionnaire.  Greater than one-third of participants reported an 

atypical week with a majority indicating that they were less active than usual at 6 months 

and 12 months.  When atypical weeks were reported, the week preceding the previous 

seven days was recorded in an attempt to normalize PAR scores; however, this could 

have impacted the outcomes achieved and may have led to inaccuracy of physical activity 

recall (Anonymous, 1997).  Reporting physical activity from two weeks past might have 
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resulted in participants forgetting to report the simple activities of daily living that 

contribute to an individual’s overall physical activity score (e.g., carrying groceries, 

walking the dog); this might help to explain the lower than expected physical activity 

scores. 

Another explanation for a lack of change in physical activity after participation in 

the PROACTIVE intervention relates to how physical activity scores were calculated 

using the physical activity compendium.  The physical activity compendium assigns a 

code for each activity (e.g., shoveling snow) linking its intensity to an associated 

metabolic equivalent (MET; Irwin, Ainsworth, Conway, 2001).  The MET values 

assigned are based on average MET values obtained from various studies of average 

weight adults (Irwin et al., 2001).  Research has suggested that overweight and obese 

people expend additional energy to complete tasks as compared to average weight people 

(Ainsworth et al., 1993).  The absolute compendium scores do not account for individual 

variation in MET values attributed to age or weight (Conway, Seale, Jacobs, Irwin, & 

Ainsworth, 2002).  Given that the compendium for physical activity was not validated on 

overweight and obese persons, it could significantly underscore the actual energy 

expended (Ainsworth et al., 1993; Conway et al., 2002).  Lenders and colleagues (2001) 

found that in comparison to doubly labeled water, the PAR questionnaire tended to 

overestimate low and underestimate high energy expenditure activities in a study of obese 

women.  Consequently, use of the physical activity compendium to score overweight and 

obese persons’ physical activity in the current study may help to explain the lower than 

expected physical activity scores with participation in PROACTIVE.  However, the 

underscoring of physical activity scores would have been consistently applied to all 
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participants in PROACTIVE and therefore would not explain the lack of change in 

physical activity over time among participants.  Future research is required to produce a 

physical activity compendium that provides valid and reliable scores of physical activity 

for overweight and obese persons. 

A more obvious explanation for a lack of change in overall physical activity and 

total active hours with participation in the PROACTIVE intervention is the difficulty 

associated with initiating and maintaining lifestyle behaviour change (Goldberg & 

Kiernan, 2005; WHO, 2000).  As demonstrated in this study, physical activity was 

resistant to change even when cognitive behavioural strategies were used and a social 

support system was available.  An abundance of previous literature has also reported that 

overweight and obese individuals experience difficulty in achieving an increase in 

physical activity (Hillsdon et al., 2001; Smith, 2004).  Previous literature supports the use 

of exercise partners or walking groups to increase physical activity and to ease the 

transition from sedentary to active lifestyles (Kahn et al., 2002; Sallis & Hovell, 1990).  

This strategy was not used in PROACTIVE, but it is possible that an organized ‘buddy’ 

system with other PROACTIVE participants could have further enhanced physical 

activity involvement. 

Despite a lack of change in overall physical activity and total active hours, 

intensity of physical activity was significantly influenced by participation in the 

PROACTIVE intervention.  Light intensity physical activity decreased while moderate 

intensity physical activity increased from baseline to 6 months.  This shift toward higher 

intensities of physical activity was maintained from 6 months to 12 months.  These 

results suggest that PROACTIVE has been successful in achieving its goal to increase 
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moderate intensity physical activity among overweight and obese participants.  The 

significant increase in moderate intensity physical activity may be accounted for by 

greater participant awareness of what moderate intensity ‘should feel like’, reinforced by 

brisk treadmill walking at each session.  Hard and very hard intensities of physical 

activity did not significantly change over the course of the intervention; this is not 

surprising given the consistent negative correlation between perceived effort and 

participation in physical activity (Trost, 2002).  Perhaps a greater emphasis on gradual 

progression to hard and very hard intensities of physical activity using strategies similar 

to that used for moderate intensity physical activity (e.g., active treadmill training) could 

encourage an increase in higher intensities of physical activity in future physical activity 

programs.  Active participation in physical activity intensities may allow for greater 

comprehension of the effort required for each intensity in supplement to abstract 

explanations (e.g., very hard intensity is equivalent to running a 10 minute mile) that may 

not relay relevant information to sedentary persons.  Another possible explanation for the 

displacement of low intensity by moderate intensity physical activity could be that 

participants opted to increase physical activity intensity to meet physical activity 

recommendations if they could not schedule additional hours of physical activity into 

their busy schedules (Health Canada, 2003).  Conceivably, the number of hours in a week 

available to participate in physical activity is a function of the total number of hours 

allotted for work, caregiver responsibilities, and other activities of daily living.  Opting 

for higher intensity activities would enable a person to meet daily physical activity 

recommendations in a shorter time than it would take to meet recommendations via lower 

intensity physical activity (Jakicic & Otto, 2006). 
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Given this apparent displacement of low intensity physical activity by moderate 

intensity physical activity, one would expect a corresponding increase in the Total 

Weekly PAR Score, which is a product of total weekly active hours multiplied by 

physical activity intensity.  With total weekly active hours remaining stable, an increase 

in physical activity intensity should translate into an increase in the Total Weekly PAR 

Score given the higher MET value associated with increased intensity.  This likely didn’t 

happen because at the aggregate level, modest increases in high intensity physical activity 

were not large enough to counteract decreases in lower intensity physical activity, as 

shown in Tables 4, 5, and 6. 

Gender differences may also explain some of the variability in physical activity 

that was found for the total sample.  Although PROACTIVE incorporated stratified 

sampling to ensure equal enrollment of each gender, there was a greater proportion of 

women in this study sample.  Accordingly, the results of the total sample tended to mirror 

the results found for women.  For example, women significantly decreased light intensity 

and increased moderate intensity physical activity from baseline to 6 months, maintaining 

this intensity shift at 12 months.  The same pattern of physical activity was found for the 

total sample.  On the contrary, at baseline men participated in significantly greater 

amounts of moderate and hard intensity physical activity. At 6 months men participated 

in significantly greater amounts of hard intensity physical activity whereas at 12 months 

men participated in significantly greater amounts of hard and very hard intensity physical 

activity in comparison to women.  The interaction of gender by time was found to be 

significant from baseline to 12 months, with men significantly increasing very hard 

intensity physical activity.  Results from this study correspond with findings by Trost et 
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al. (2001) who also found a strong correlation between gender and physical activity, with 

men participating in greater amounts of high intensity physical activity.  Even though 

there was no change in terms of overall physical activity or total active hours among the 

total sample, men’s total PAR score was significantly higher at baseline and 12 months 

and men were found to dedicate a greater number of hours to physical activity at 12 

months in comparison to women.  The greater Total Weekly PAR score for men is most 

likely a function of physical activity intensity described above.  As illustrated in Figure 9, 

the total sample seemed to average the total PAR scores for each gender, which resulted 

in an overall score that yielded no significant change. 

 Gender differences were also found when examining the process measure fidelity, 

with women receiving a significantly greater percentage of intervention content that was 

implemented as planned in comparison to men over the course of the first 6 months of the 

intervention.  In other words, men did not receive as much of the intended intervention 

content as women.  One explanation for such gender differences could be that all of the 

Health Educators are women and it is possible that they may have felt more comfortable 

around participants of their own gender as compared to men (Vogel, Epting, & Wester, 

2003).  In previous studies, health counsellors reported greater difficulty in establishing a 

therapeutic relationship with male clients than female clients and tended to perceive 

female clients as more “emotionally vulnerable and in need of help” from a counsellor 

(Vogel et al., 2003).  As a result of such perceptions, the quality, type, and length of 

counselling service provided are apt to influence the overall outcomes of counselling 

(Tomlinson-Clark & Cheatman, 1993; Vogel et al., 2003).  In relation to physical 

activity, a higher percentage of intervention content implemented among women 
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participants may explain why women achieved a significant shift in physical activity 

intensity with participation in the PROACTIVE intervention while physical activity 

remained relatively constant for men (Dane & Schneider, 1998).  Men might not have 

received critical intervention content to promote an increase in overall physical activity 

(Mowbray, Holter, Teague, & Bybee, 2003).  Future research should seek to investigate 

precisely which intervention components encouraged physical activity change among 

women in the PROACTIVE intervention.  Moreover, unintentional gender biases that 

may still affect intervention delivery should be addressed in future training of Health 

Educators to raise awareness of their own values and beliefs and how perceptions of male 

and female clients can influence the therapeutic process (Vogel et al., 2003). 

Summary of Preliminary Results 

In summary, overall physical activity and total active hours did not change over 

the course of the PROACTIVE intervention. Some explanations for this included recall 

bias from atypical physical activity scores; calculation of physical activity scores using 

the physical activity compendium not validated for overweight/obese; challenges 

initiating and maintaining lifestyle behaviour change; and gender differences for physical 

activity participation.  Gender differences in physical activity participation might be 

explained in part by differences in fidelity of implementation with women receiving a 

greater proportion of intervention content as planned.  Even though overall physical 

activity and total number of hours spent being physically active for the total sample did 

not change with participation in PROACTIVE, physical activity intensity increased for 

the total sample and both genders, albeit in different ways.  For the total sample and for 

women, moderate intensity physical activity increased and for men very hard intensity 

 119



physical activity increased from baseline to 12 months.  Therefore, the results of this 

process evaluation provide evidence of positive intervention effects on physical activity 

intensity. 

Discussion of Primary Results 

Dose.  Contrary to the original hypothesis, individuals receiving higher levels of 

intervention dose did not report greater increases in physical activity involvement as 

expected.  Intervention dose (total number of minutes, total number of educational 

resources) did not predict physical activity involvement (overall physical activity, total 

active hours, and physical activity intensity) at 6 months or 12 months.  Results from the 

current study are in contrast to previous literature that found intensive behavioural change 

interventions (i.e., multiple visits, longer sessions; Hill et al, 2007; Rubak et al, 2005; 

Tulloch et al, 2006) and higher doses of educational resources (Beresford et al, 2000; 

Jeffery & French, 1999) to increase the effectiveness of lifestyle behaviour change 

interventions.  By taking an informational approach in distributing educational resources 

it was intended that overweight and obese adults would increase their physical activity by 

obtaining the necessary information to motivate and enable them to change their 

behaviour and maintain that change over time (Kahn et al., 2002).  Hill and colleagues 

(2007) suggested that participants who attended fewer and shorter sessions than planned 

were not likely to receive the intended dose of program content, which could lead to 

suboptimal intervention effects.  Baranowski and Stables (2000) also found that program 

effectiveness could be seriously threatened if participants were absent when critical 

intervention components were outlined.  Extrapolating to the current study, perhaps it 

was not the amount of time or the number of educational resources that was important, 
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but rather that critical intervention content was delivered to participants in PROACTIVE.  

For instance, a participant who spends 15 minutes with their Health Educator and 

receives one particular educational resource may do just as well as another participant 

who spends 45 minutes with their Health Educator and receives five educational 

resources if the critical intervention content to promote physical activity was covered in 

both sessions and educational resources received.  Therefore, future research should 

examine the specific intervention content that corresponds to an increase in physical 

activity among obese adults and ensure that the intervention dose provides enough time 

and includes the right resources such that critical topics and behaviour change strategies 

are covered.  

 It is also important that future process evaluations incorporate a measure of the 

‘dose received’; that is the extent to which participants receive and read recommended 

educational resources (Linnan & Steckler, 2002).  A measure of ‘dose received’ would 

improve our understanding of the effectiveness of the educational materials distributed 

(Saunders et al., 2005) and competing time allotments for reading versus physical activity 

involvement. 

In summary, results from the current study suggest that it might take more than 

extra time with a Health Educator who distributes vast amounts of educational resources 

to impact physical activity.  The quality of the counselling session and inclusion of 

critical intervention content may be more important than the quantity of time or 

educational resources distributed when encouraging an increase in physical activity 

behaviour among overweight and obese adults. 
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Fidelity.  Contrary to the original hypothesis, individuals exposed to higher 

fidelity of implementation did not report greater increases in physical activity 

involvement.  Fidelity of implementation (treatment implemented) did not predict 

physical activity involvement (overall physical activity, total active hours, and physical 

activity intensity) at 6 months and was not measured at 12 months for reasons previously 

discussed.  Research has indicated that theoretically-driven interventions with high 

fidelity of implementation often lead to increased behaviour change in comparison to 

interventions with low fidelity of implementation (Dane & Schneider, 1998).  Several 

researchers advocate for the inclusion of fidelity measures to identify the extent to which 

the intervention was implemented as planned, which indirectly exposes an intervention’s 

internal validity (Breckon et al., 2008; Mowbray et al., 2003).  In the current study, 

approximately three quarters of the intervention was implemented as originally planned 

and the other one quarter of the intervention was either modified or omitted from the 

original plan.  Although, three quarters of the overall intervention was implemented as 

planned, an examination of implementation fidelity within individual sessions reveals 

that a fair number of sessions had an implementation rate of less than fifty percent as seen 

in Figure 11.  Sessions with lower fidelity of implementation (i.e., sessions 5, 11, 12, 13, 

14, 15) might have contained critical intervention content for successful behaviour 

change.  This might explain why, despite exposure to higher fidelity of implementation, 

participants did not report greater increases in physical activity involvement.  A 

qualitative analysis examining the session summary forms would help to clarify the 

Health Educator’s rationale for not implementing the intervention content as planned 

(e.g., lack of comfort delivering certain topics, lack of participant interest, lack of time, 
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etc.).  An examination of Health Educators’ attitudes toward implementation (i.e., “pro-

fidelity” and “pro-adaptation”) could further elucidate whether these perspectives 

influenced rates of program implementation. 

Results from this process evaluation do not suggest that PROACTIVE is a poorly 

conceptualized intervention, but rather that its incomplete delivery of the prescribed 

intervention content might explain the insignificant results with respect to physical 

activity (Jeffery & French, 1999).  Rather than strictly focusing on whether the 

intervention was implemented, modified, or not implemented as planned, future research 

should attempt to identify the specific intervention content that is associated with 

increased physical activity involvement among overweight and obese adults.  In this 

regard, successful critical intervention content could be retained and irrelevant content 

eliminated, strengthening the overall effectiveness of future physical activity 

interventions.  Given the limited breadth of fidelity research with respect to physical 

activity interventions (Bellg et al., 2004), further research is warranted to elucidate 

fidelity’s relationship with overall physical activity, total active hours, and physical 

activity intensity among overweight and obese populations.  

Quality.  In partial support of the original hypothesis, perceived quality of the 

Health Educator-client relationship predicted the total number of hours spent being 

physically active at 12 months.  In other words, those perceiving a high quality 

relationship with their Health Educator reported spending significantly greater amounts 

of time being physically active at 12 months as compared to those reporting a lower 

quality relationship.  These findings support previous literature that advocate for 

establishing high quality Health Educator-client relationships to increase the probability 
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of clients carrying out suggested behaviours (e.g., increasing physical activity) and 

adhering to intervention protocol (Sexton & Whiston, 1994).  Specific to overweight and 

obese adults, interpersonal climate created by Health Educators has been found to 

influence motivation to be more physically active and to lose weight (Blanchard et al., 

2005; Williams et al., 1996).  Contrary to the original hypothesis and to previous 

research, individuals that perceived higher quality Health Educator-client relationships 

did not report greater increases in overall physical activity and physical activity intensity 

at 6 months or 12 months.  In fact, physical activity intensity (moderate, hard) was found 

to be inversely related to quality of the Health Educator relationship; however, these 

relationships were quite small and could change with a larger sample size.  The mixed 

results may indicate spurious relationships attributable to the small number of 

participants who mailed back the Health Care Climate Questionnaire (HCCQ) at 6 

months and 12 months.  None of the physical activity research to date has found high 

quality supportive relationships to impair behaviour change (Trost, 2002).  Further 

research is required using a larger sample size to allow for adequate power when 

analyzing the relationship between physical activity intensity and quality of the Health 

Educator-client relationship.  This analysis will be conducted using the larger study 

sample when the four year results of PROACTIVE become available.  Finally, despite 

the HCCQ’s frequent use and valued psychometric properties (Williams et al., 1996), a 

lack of variability in the current study results favouring high quality could indicate the 

presence of a ceiling effect.  Previous literature has noted a ceiling effect to be one of the 

limitations of the HCCQ (Barnard et al., 2006).  Clearly, more research is needed to 

develop measures of patient perceptions of consultations that do not suffer from ceiling 
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effects, as this appears to be a common problem in counselling literature (Bernard et al., 

2006).  Future studies should consider alternate measures of quality to allow for greater 

variability, alternate methods to submit questionnaires, and should be adequately 

powered since these factors have the potential to influence participant outcomes. 

Summary of Primary Results 

 In summary, dose and fidelity of implementation did not predict physical activity 

involvement at 6 and 12 months.  Quality of the Health Educator-client relationship 

significantly predicted the total number of hours spent being physically active at 12 

months; however, these results should be interpreted with caution due the small number 

of HCCQ’s returned to the program coordinator.  Rather than a strict focus on how well 

the program was delivered in terms of intervention dose, fidelity of implementation, and 

quality of rapport, a greater emphasis should be placed in future studies on the critical 

intervention content that correlates with an increase in physical activity among 

overweight and obese adults.  Once critical intervention components are determined 

future process evaluations will be useful to ensure that the optimal dose of these 

components is implemented with quality and integrity. 

Limitations and Future Directions 

 One limitation of the current study was the staggered start research design that 

resulted in a decreased sample size over the 12 month study period.  As a consequence of 

this research design, the sample size was further reduced when investigating change in 

physical activity over time given that individuals were required to have completed the 

intervention at both time points of interest to be included in the statistical analyses.  

Although the staggered start research design decreased the sample size of this study, it 

 125



allowed for effective time management by the Health Educators to maximize the total 

number of individuals that could be enrolled in the PROACTIVE intervention.  A small 

sample size in this study yielded low power to detect a real change in effect (i.e., physical 

activity; Field, 2005).  When the PROACTIVE study is complete, an adequate sample 

size will be achieved as estimated by current study retention rates of approximately 85%.  

Subsequent analyses will thus be adequately powered.  

 A second limitation of the current study that might curtail the generalizability of 

results was the voluntary nature of participation in PROACTIVE after referral from the 

family physician.  Participants who were enrolled and who remained in the study at 12 

months may have been more motivated to be physically active than the general 

overweight and obese population who did not enroll.  

Another limitation of the current study was the reliance on self-report measures to 

assess physical activity and fidelity.  Self-report measures are typically associated with 

inflated values (Dusenbury et al., 2003).  Participants may succumb to social desirability 

bias, answering questions with answers intended to impress their Health Educators 

(Graziano & Tobin, 2002).  Similarly, Health Educators may have reported a greater rate 

of implementation of intervention content if they perceived it was an indication of their 

ability to fulfill employment requirements (Baranowski et al., 1998).  Therefore, self-

report bias has the potential to over inflate values, which in turn influences the perceived 

success of program implementation.  Nevertheless, even in the presence of such 

limitations previous research has demonstrated that the Physical Activity Recall 

questionnaire (PAR; Washburn et al., 2003) and the use of checklists to document fidelity 

of implementation (Saunders, Evans, & Joshi, 2005) are common, acceptable, and valid 
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data collection methods.  Future studies may consider supplementing subjective measures 

of physical activity (i.e., PAR) and fidelity (i.e., checklists) with more objective measures 

of physical activity (e.g., accelerometer, HR monitors, pedometers) and fidelity (e.g., 

videotaping sessions) to validate outcomes.  

Lastly, physical activity intensity as measured by overall discrete categories 

(light, moderate, hard, very hard) limited this study’s ability to detect intra-intensity shifts 

in physical activity intensities.  The current study findings suggest that shifts in physical 

activity intensity occurred as light intensity physical activity decreased and moderate 

intensity physical activity increased from baseline to 6 months.  This is a valid 

assumption, however, it is suggested that future studies supplement their analyses with a 

ratio of each intensity of physical activity in relation to the total percentage of time spent 

sleeping or participating in light, moderate, hard, or very hard intensity physical activity.  

Ratios would indicate if an increase in time spent participating in higher intensities of 

physical activity are related to a decrease in time spent participating in low intensity 

physical activity.  Identification of shifts in physical activity intensities would provide 

intervention designers feedback about the effectiveness of their physical activity 

program. 
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Chapter 6 

Conclusion 

The PROACTIVE program was developed in response to the public health threat 

posed by increasing rates of overweight and obesity in Canada.  Despite some modest 

increases in physical activity intensity, preliminary results from a partial sample of 

participants enrolled in the PROACTIVE intervention showed no significant change in 

physical activity or total number of hours spent being physically active after 6 and 12 

months of participation in the PROACTIVE program.  Given the preliminary nature of 

these results, no conclusions should be drawn about the effectiveness of the 

PROACTIVE program at this time.  The current study did not examine changes in the 

primary outcomes of adiposity (i.e., body mass index, waist circumference) or metabolic 

syndrome, nor in dietary management.  Analyses of data collected on the entire sample at 

the end of the trial will be used to determine the effectiveness of the PROACTIVE 

program for the prevention and reduction of overweight and obesity. 

The current study does allow for some insight into the implementation of 

PROACTIVE, although these results must also be interpreted with caution given the 

small sample size. It appears that about three-quarters of the PROACTIVE program is 

being implemented as planned, but it is unclear how this may be impacting physical 

activity behaviour change given that intervention dose and fidelity of implementation 

thus far, have not been found to significantly predict physical activity involvement. 

Gender specific analyses showing that women have received more of the intended 

intervention (i.e., have been exposed to higher intervention fidelity than men), also 

require further inquiry with the full study sample. Effects of quality of the Health 
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Educator-client relationship upon physical activity involvement also require further study 

to clarify the mixed results found in this study. 

These study results further confirm that lifestyle behaviour change is complicated 

and for some people, may require multifaceted interventions with built-in social support 

for life (Kumanyika, 2001).  Future interventions should explore what the criteria would 

be for discharge from the PROACTIVE program and what the format would be for life-

long ‘drop-in sessions’ for overweight and obese adults experiencing relapse or difficulty 

maintaining lifestyle behaviour change. 

Recommended next steps include examining different patterns of exposure to 

specific intervention components according to different physical activity trajectories 

observed in PROACTIVE participants.  In this way, it might be possible to identify 

critical content within the PROACTIVE program that is related to increased physical 

activity among overweight and obese adults.  This could provide valuable insight into the 

development of effective and efficient physical activity interventions within a primary 

care setting.  

 The limitations of this study deserve mention. The small sample size limited the 

options of statistical analysis methods and restricted power to detect significant change in 

physical activity over time.  Other limitations included the use of self-report measures 

and an inability to blind participants to treatment group allocation. 

The World Health Organization (2000) advocates for additional process 

evaluation for obesity reduction initiatives in order to identify current intervention 

limitations and to improve future intervention design.  This study clearly illustrates the 

value of conducting such process evaluation to supplement outcome evaluation (Berger et 
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al., 2002; Helitzer et al., 1999; Isreal et al., 1995; Linnan & Steckler, 2002).  Although all 

participants in the current study were randomized to the intervention arm of 

PROACTIVE and were supposed to receive identical treatment, results from this thesis 

suggest that this was not the case. Participants were found to be receiving varying 

amounts and integrity of intervention content.  This information will be critical to the 

interpretation of the main findings from the PROACTIVE program when they become 

available.  In this regard, we will gain an appreciation of the best weight management 

strategy to optimize future interventions aimed at reducing adult overweight and obesity. 
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Appendix J: Output of Statistical Analysis (Using SPSS 16.0) 
 
Preliminary Analyses 

One-way repeated measures ANOVA investigating change in overall physical activity 
(Total Weekly PAR Score) from baseline to 6 months, 6 months to 12 months, and 
baseline to 12 months 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE_1     

Epsilona Within 

Subjects 

Effect Mauchly's W 

Approx. Chi-

Square df Sig. 
Greenhouse

-Geisser 

Huynh-

Feldt 

Lower-

bound 

total_par .846 14.366 2 .001 .867 .883 .500 

Tests the null hypothesis that the error covariance matrix of the orthonormalized 

transformed dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. 

Corrected tests are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept  

 Within Subjects Design: total_par 

   

 
 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III 

Sum of 

Squares df 

Mean 

Square F Sig. 

Sphericity Assumed 4.296 2 2.148 .078 .925

Greenhouse-Geisser 4.296 1.733 2.478 .078 .902

Huynh-Feldt 4.296 1.765 2.433 .078 .905

total_par 

Lower-bound 4.296 1.000 4.296 .078 .781

Sphericity Assumed 4804.912 174 27.614   

Greenhouse-Geisser 4804.912 150.801 31.863   

Huynh-Feldt 4804.912 153.594 31.283   

Error(total_par) 

Lower-bound 4804.912 87.000 55.229   
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Within-Subjects Factors 

Measure:MEASURE_1 

total_par Dependent Variable 

1 base_total_par 

2 six_mo_total_par 

3 twlv_mo_total_par 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source total_par 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Level 1 vs. Level 2 .045 1 .045 .001 .971 total_par 

Level 2 vs. Level 3 6.961 1 6.961 .112 .739 

Level 1 vs. Level 2 2955.830 87 33.975   Error(total_par) 

Level 2 vs. Level 3 5414.102 87 62.231   

 
 

Measure:MEASURE_1      

Source par 

Type IV Sum 

of Squares df 

Mean 

Square F Sig. 

Level 1 vs. Level 3 5.881 1 5.881 .085 .772 par 

Level 2 vs. Level 3 6.961 1 6.961 .112 .739 

Level 1 vs. Level 3 6044.806 87 69.481   Error(par) 

Level 2 vs. Level 3 5414.102 87 62.231   

 
 
 
 
 
 
 
 
 

 188



One-way repeated measures ANOVA investigating change in total number of active 
hours engaged in physical activity (Total Weekly Active Hours) from baseline to 6 
months, 6 months to 12 months, and baseline to 12 months 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE_1     

Epsilona Within 

Subjects 

Effect Mauchly's W 

Approx. Chi-

Square df Sig. 
Greenhouse

-Geisser 

Huynh-

Feldt 

Lower-

bound 

activehrs .917 7.491 2 .024 .923 .942 .500 

Tests the null hypothesis that the error covariance matrix of the orthonormalized 

transformed dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. 

Corrected tests are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept  

 Within Subjects Design: activehrs 

   

 
 
 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Sphericity Assumed 76.073 2 38.036 2.033 .134

Greenhouse-Geisser 76.073 1.846 41.209 2.033 .138

Huynh-Feldt 76.073 1.884 40.374 2.033 .137

activehrs 

Lower-bound 76.073 1.000 76.073 2.033 .157

Sphericity Assumed 3254.806 174 18.706   

Greenhouse-Geisser 3254.806 160.602 20.266   

Huynh-Feldt 3254.806 163.926 19.855   

Error(activehrs) 

Lower-bound 3254.806 87.000 37.412   
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Within-Subjects Factors 

Measure:MEASURE_1 

activehrs Dependent Variable 

1 total_activehrs_baseline 

2 total_activehrs_6mo 

3 total_activehrs_12mo 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source activehrs 

Type III Sum 

of Squares df Mean Square F Sig. 

Level 1 vs. Level 2 101.588 1 101.588 3.468 .066activehrs 

Level 2 vs. Level 3 1.250 1 1.250 .035 .851

Level 1 vs. Level 2 2548.791 87 29.296   Error(activehrs) 

Level 2 vs. Level 3 3070.240 87 35.290   

 
 

Measure:MEASURE_1      

Source activehr 

Type IV Sum 

of Squares df Mean Square F Sig. 

Level 1 vs. Level 3 125.380 1 125.380 2.631 .108activehr 

Level 2 vs. Level 3 1.250 1 1.250 .035 .851

Level 1 vs. Level 3 4145.387 87 47.648   Error(activehr) 

Level 2 vs. Level 3 3070.240 87 35.290   
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One-way repeated measures ANOVA investigating change in physical activity intensity 
(light, moderate, hard, and very hard) from baseline to 6 months, 6 months to 12 months, 
and baseline to 12 months 
 
Light Intensity Physical Activity (Total Weekly Light Intensity PAR Score) 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE_1     

Epsilona Within 

Subjects 

Effect Mauchly's W 

Approx. Chi-

Square df Sig. 
Greenhouse

-Geisser 

Huynh-

Feldt 

Lower-

bound 

light_par .935 5.747 2 .057 .939 .959 .500 

Tests the null hypothesis that the error covariance matrix of the orthonormalized 

transformed dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. 

Corrected tests are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept  

 Within Subjects Design: light_par 

   

 
 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Sphericity Assumed 391.889 2 195.945 3.141 .046

Greenhouse-Geisser 391.889 1.879 208.610 3.141 .049

Huynh-Feldt 391.889 1.919 204.257 3.141 .048

light_par 

Lower-bound 391.889 1.000 391.889 3.141 .080

Sphericity Assumed 10856.148 174 62.392   

Greenhouse-Geisser 10856.148 163.436 66.424   

Huynh-Feldt 10856.148 166.919 65.038   

Error(light_par) 

Lower-bound 10856.148 87.000 124.783   
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Within-Subjects Factors 

Measure:MEASURE_1 

light_par Dependent Variable 

1 base_light_par 

2 six_mo_light_par 

3 twlv_mo_light_par 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source light_par 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Level 1 vs. Level 2 558.029 1 558.029 5.210 .025 light_par 

Level 2 vs. Level 3 1.442 1 1.442 .013 .909 

Level 1 vs. Level 2 9317.591 87 107.099   Error(light_par) 

Level 2 vs. Level 3 9640.982 87 110.816   

 
 

Measure:MEASURE_1      

Source light 

Type IV Sum 

of Squares df 

Mean 

Square F Sig. 

Level 1 vs. Level 3 616.197 1 616.197 3.939 .050 Light 

Level 2 vs. Level 3 1.442 1 1.442 .013 .909 

Level 1 vs. Level 3 13609.870 87 156.435   Error(light) 

Level 2 vs. Level 3 9640.982 87 110.816   
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Moderate Intensity Physical Activity (Total Weekly Moderate Intensity PAR Score) 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE_1     

Epsilona Within 

Subjects 

Effect Mauchly's W 

Approx. Chi-

Square df Sig. 
Greenhouse

-Geisser 

Huynh-

Feldt 

Lower-

bound 

mod_par .992 .692 2 .708 .992 1.000 .500 

Tests the null hypothesis that the error covariance matrix of the orthonormalized 

transformed dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. 

Corrected tests are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept  

 Within Subjects Design: mod_par 

   

 
 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Sphericity Assumed 300.730 2 150.365 5.008 .008

Greenhouse-Geisser 300.730 1.984 151.569 5.008 .008

Huynh-Feldt 300.730 2.000 150.365 5.008 .008

mod_par 

Lower-bound 300.730 1.000 300.730 5.008 .028

Sphericity Assumed 5224.582 174 30.026   

Greenhouse-Geisser 5224.582 172.618 30.267   

Huynh-Feldt 5224.582 174.000 30.026   

Error(mod_par) 

Lower-bound 5224.582 87.000 60.053   

 

 

 

 

 
 

 193



Within-Subjects Factors 

Measure:MEASURE_1 

mod_par Dependent Variable 

1 base_mod_par 

2 six_mo_mod_par 

3 twlv_mo_mod_par 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source mod_par 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Level 1 vs. Level 2 467.515 1 467.515 8.357 .005 mod_par 

Level 2 vs. Level 3 .621 1 .621 .011 .919 

Level 1 vs. Level 2 4866.881 87 55.941   Error(mod_par) 

Level 2 vs. Level 3 5142.685 87 59.111   

 
 

Measure:MEASURE_1      

Source mod 

Type IV Sum 

of Squares df 

Mean 

Square F Sig. 

Level 1 vs. Level 3 434.054 1 434.054 6.667 .011 Mod 

Level 2 vs. Level 3 .621 1 .621 .011 .919 

Level 1 vs. Level 3 5664.181 87 65.106   Error(mod) 

Level 2 vs. Level 3 5142.685 87 59.111   
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Hard Intensity Physical Activity (Total Weekly Hard Intensity PAR Score) 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE_1     

Epsilona Within 

Subjects 

Effect Mauchly's W 

Approx. Chi-

Square df Sig. 
Greenhouse

-Geisser 

Huynh-

Feldt 

Lower-

bound 

hard_par .786 20.682 2 .000 .824 .838 .500 

Tests the null hypothesis that the error covariance matrix of the orthonormalized 

transformed dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. 

Corrected tests are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept  

 Within Subjects Design: hard_par 

   

 
 
 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Sphericity Assumed .363 2 .181 .103 .902

Greenhouse-Geisser .363 1.648 .220 .103 .866

Huynh-Feldt .363 1.675 .217 .103 .869

hard_par 

Lower-bound .363 1.000 .363 .103 .749

Sphericity Assumed 307.442 174 1.767   

Greenhouse-Geisser 307.442 143.357 2.145   

Huynh-Feldt 307.442 145.765 2.109   

Error(hard_par) 

Lower-bound 307.442 87.000 3.534   
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Within-Subjects Factors 

Measure:MEASURE_1 

hard_par Dependent Variable 

1 base_hard_par 

2 six_mo_hard_par 

3 twlv_mo_hard_par 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source hard_par 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Level 1 vs. Level 2 .359 1 .359 .141 .708 hard_par 

Level 2 vs. Level 3 .679 1 .679 .233 .630 

Level 1 vs. Level 2 220.718 87 2.537   Error(hard_par) 

Level 2 vs. Level 3 253.273 87 2.911   

 
 

Measure:MEASURE_1      

Source hard 

Type IV Sum 

of Squares df 

Mean 

Square F Sig. 

Level 1 vs. Level 3 .051 1 .051 .010 .921 hard 

Level 2 vs. Level 3 .679 1 .679 .233 .630 

Level 1 vs. Level 3 448.337 87 5.153   Error(hard) 

Level 2 vs. Level 3 253.273 87 2.911   
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Very Hard Intensity Physical Activity (Total Weekly Very Hard Intensity PAR Score) 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE_1     

Epsilona Within 

Subjects 

Effect Mauchly's W 

Approx. Chi-

Square df Sig. 
Greenhouse

-Geisser 

Huynh-

Feldt 

Lower-

bound 

veryhard_

par 
.969 2.695 2 .260 .970 .992 .500 

Tests the null hypothesis that the error covariance matrix of the orthonormalized 

transformed dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. 

Corrected tests are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept  

 Within Subjects Design: veryhard_par 

   

 
 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Sphericity Assumed 1.950 2 .975 2.292 .104

Greenhouse-Geisser 1.950 1.940 1.005 2.292 .106

Huynh-Feldt 1.950 1.984 .983 2.292 .105

veryhard_par 

Lower-bound 1.950 1.000 1.950 2.292 .134

Sphericity Assumed 74.024 174 .425   

Greenhouse-Geisser 74.024 168.793 .439   

Huynh-Feldt 74.024 172.582 .429   

Error(veryhard_par) 

Lower-bound 74.024 87.000 .851   
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Within-Subjects Factors 

Measure:MEASURE_1 

veryhard_par Dependent Variable 

1 base_veryhard_par 

2 six_mo_veryhard_par 

3 twlv_mo_veryhard_par 

 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source veryhard_par 

Type III Sum 

of Squares Df 

Mean 

Square F Sig. 

Level 1 vs. Level 2 2.611 1 2.611 3.655 .059 veryhard_par 

Level 2 vs. Level 3 .031 1 .031 .032 .859 

Level 1 vs. Level 2 62.137 87 .714   Error(veryhard_par) 

Level 2 vs. Level 3 84.528 87 .972   

 
 

Measure:MEASURE_1      

Source vhard 

Type IV Sum of 

Squares df

Mean 

Square F Sig. 

Level 1 vs. Level 3 3.209 1 3.209 3.702 .058 Vhard 

Level 2 vs. Level 3 .031 1 .031 .032 .859 

Level 1 vs. Level 3 75.406 87 .867   Error(vhard) 

Level 2 vs. Level 3 84.528 87 .972   
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Independent t-test analyses investigating differences in physical activity between men 
and women for overall physical activity (Total Weekly PAR Score) at baseline, 6 months, 
and 12 months 
 

  Levene's Test for 

Equality of Variances

  

  F Sig. t df 

Sig. (2-

tailed) 

Equal variances assumed .600 .439 2.082 192 .039Baseline Total 

Weekly PAR 

Score  
Equal variances not assumed   2.300 141.160 .023

Equal variances assumed .091 .763 1.241 134 .2176 month Total 

Weekly PAR 

Score 
Equal variances not assumed   1.221 73.182 .226

Equal variances assumed .867 .354 2.824 87 .00612 Month Total 

Weekly PAR 

Score 
Equal variances not assumed   3.095 81.767 .003

 
 
Independent t-test analyses investigating differences in physical activity between men 
and women for total active hours (Total Weekly Active Hours) at baseline, 6 months, and 
12 months 
 

  Levene's Test for 

Equality of Variances

  

  F Sig. t df 

Sig. (2-

tailed) 

Equal variances assumed .335 .563 .167 162 .867Total number of 

hours active at 

baseline 
Equal variances not assumed   .169 90.354 .866

Equal variances assumed .133 .716 .290 134 .772Total number of 

hours active at 6 

months 
Equal variances not assumed   .275 67.398 .784

Equal variances assumed .179 .674 2.160 87 .034Total number of 

hours active at 

12 months 
Equal variances not assumed   2.334 79.406 .022
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Independent t-test analyses investigating differences in physical activity between men 
and women for physical activity intensity (light, moderate, hard, very hard) at baseline, 6 
months, and 12 months 
 
Light Intensity (Total Weekly Light Intensity PAR Score) 
 

  Levene's Test for 

Equality of Variances

  

  F Sig. t df 

Sig. (2-

tailed) 

Equal variances assumed 1.160 .283 -1.124 192 .262Baseline Par 

Score- light 

intensity 
Equal variances not assumed   -1.072 99.613 .286

Equal variances assumed .733 .393 -.017 134 .9876 month Par 

Score- light 

intensity 
Equal variances not assumed   -.015 63.755 .988

Equal variances assumed .138 .711 1.873 87 .06412 Month Par 

Score- light 

intensity 
Equal variances not assumed   1.987 76.019 .050

 
 
Moderate Intensity (Total Weekly Moderate Intensity PAR Score) 
 

  Levene's Test for 

Equality of Variances

  

  F Sig. t df 

Sig. (2-

tailed) 

Equal variances assumed 9.229 .003 2.876 192 .004Baseline Par 

Score- moderate 

intensity 
Equal variances not assumed   2.563 87.018 .012

Equal variances assumed 1.392 .240 .547 134 .5856 Month Par 

Score- moderate 

intensity 
Equal variances not assumed   .487 59.890 .628

Equal variances assumed .066 .798 -.491 87 .62512 Month Par 

Score- moderate 

intensity 
Equal variances not assumed   -.486 62.453 .629
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Hard Intensity (Total Weekly Hard Intensity PAR Score) 
 

  Levene's Test for 

Equality of Variances

  

  F Sig. t df 

Sig. (2-

tailed) 

Equal variances assumed 26.229 .000 3.230 192 .001Baseline Par 

Score- hard 

intensity 
Equal variances not assumed   2.176 59.239 .034

Equal variances assumed 9.650 .002 2.033 134 .0446 Month Par 

Score- hard 

intensity 
Equal variances not assumed   1.404 42.171 .168

Equal variances assumed 21.026 .000 2.518 87 .01412 Month Par 

Score- hard 

intensity 
Equal variances not assumed   2.039 36.485 .049

 
 
Very Hard (Total Weekly Very Hard Intensity PAR Score) 
 

  Levene's Test for 

Equality of Variances

  

  F Sig. t df 

Sig. (2-

tailed) 

Equal variances assumed 13.189 .000 2.183 192 .030Baseline Par 

Score- very hard 

intensity 
Equal variances not assumed   1.615 65.635 .111

Equal variances assumed 27.635 .000 3.232 134 .0026 Month Par 

Score- very hard 

intensity 
Equal variances not assumed   2.389 45.447 .021

Equal variances assumed 46.199 .000 3.692 87 .00012 Month Par 

Score- very hard 

intensity 
Equal variances not assumed   2.887 33.925 .007
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Separate repeated-measures ANOVA analyses conducted for men and women for overall 
physical activity (Total Weekly PAR Score) from baseline to 6 months, 6 months to 12 
months, and baseline to 12 months 
 
Men- Total Weekly PAR Score 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse

-Geisser 

Huynh-

Feldt Lower-bound 

PAR .941 1.838 2 .399 .944 1.000 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 

variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept. Within Subjects Design: PAR 

 

 
 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Sphericity Assumed 7.516 2 3.758 .273 .762

Greenhouse-Geisser 7.516 1.888 3.981 .273 .749

Huynh-Feldt 7.516 2.000 3.758 .273 .762

PAR 

Lower-bound 7.516 1.000 7.516 .273 .605

Sphericity Assumed 852.151 62 13.744   

Greenhouse-Geisser 852.151 58.522 14.561   

Huynh-Feldt 852.151 62.000 13.744   

Error(PAR) 

Lower-bound 852.151 31.000 27.489   
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Within-Subjects Factors 

Measure:MEASURE_1 

PAR Dependent Variable 

1 base_total_par 

2 six_mo_total_par 

3 twlv_mo_total_par 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source PAR 

Type III Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 1.531 1 1.531 .068 .796PAR 

Level 2 vs. Level 3 14.445 1 14.445 .426 .519

Level 1 vs. Level 2 699.344 31 22.559   Error(PAR) 

Level 2 vs. Level 3 1050.430 31 33.885   

 

 

Measure:MEASURE_1      

Source par 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 6.570 1 6.570 .252 .619par 

Level 2 vs. Level 3 14.445 1 14.445 .426 .519

Level 1 vs. Level 3 806.680 31 26.022   Error(par) 

Level 2 vs. Level 3 1050.430 31 33.885   
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Women- Total Weekly PAR Score 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound

PAR .801 11.984 2 .002 .834 .857 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 

variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept.  Within Subjects Design: PAR 

 

 
 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Sphericity Assumed 21.474 2 10.737 .301 .741

Greenhouse-Geisser 21.474 1.668 12.874 .301 .701

Huynh-Feldt 21.474 1.714 12.529 .301 .707

PAR 

Lower-bound 21.474 1.000 21.474 .301 .586

Sphericity Assumed 3928.068 110 35.710   

Greenhouse-Geisser 3928.068 91.742 42.817   

Huynh-Feldt 3928.068 94.269 41.669   

Error(PAR) 

Lower-bound 3928.068 55.000 71.419   
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Within-Subjects Factors 

Measure:MEASURE_1 

PAR Dependent Variable 

1 base_total_par 

2 six_mo_total_par 

3 twlv_mo_total_par 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source PAR 

Type III Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 1.446 1 1.446 .035 .852PAR 

Level 2 vs. Level 3 38.198 1 38.198 .487 .488

Level 1 vs. Level 2 2253.554 55 40.974   Error(PAR) 

Level 2 vs. Level 3 4317.990 55 78.509   

 

 

Measure:MEASURE_1      

Source par 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 24.778 1 24.778 .261 .611par 

Level 2 vs. Level 3 38.198 1 38.198 .487 .488

Level 1 vs. Level 3 5212.660 55 94.776   Error(par) 

Level 2 vs. Level 3 4317.990 55 78.509   
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Separate repeated-measures ANOVA analyses conducted for men and women for total 
active hours (Total Weekly Active Hours) from baseline to 6 months, 6 months to 12 
months, and baseline to 12 months 
 
Men- Total Weekly Active Hours 
 

 

Mauchly's Test of Sphericityb 

Measure:MEASURE_1     

Epsilona Within 

Subjects 

Effect Mauchly's W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound

hours .981 .578 2 .749 .981 1.000 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 

variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept . Within Subjects Design: hours 

 

 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Sphericity Assumed 12.632 2 6.316 .338 .714

Greenhouse-Geisser 12.632 1.963 6.436 .338 .710

Huynh-Feldt 12.632 2.000 6.316 .338 .714

hours 

Lower-bound 12.632 1.000 12.632 .338 .565

Sphericity Assumed 1157.877 62 18.675   

Greenhouse-Geisser 1157.877 60.839 19.032   

Huynh-Feldt 1157.877 62.000 18.675   

Error(hours) 

Lower-bound 1157.877 31.000 37.351   
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Within-Subjects Factors 

Measure:MEASURE_1 

hours Dependent Variable 

1 total_activehrs_baseline 

2 total_activehrs_6mo 

3 total_activehrs_12mo 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source hours 

Type III Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 17.317 1 17.317 .416 .524hours 

Level 2 vs. Level 3 20.448 1 20.448 .625 .435

Level 1 vs. Level 2 1291.235 31 41.653   Error(hours) 

Level 2 vs. Level 3 1014.758 31 32.734   

 
 

Measure:MEASURE_1      

Source activehr 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 .130 1 .130 .003 .954activehr 

Level 2 vs. Level 3 20.448 1 20.448 .625 .435

Level 1 vs. Level 3 1167.637 31 37.666   Error(active

hr) Level 2 vs. Level 3 1014.758 31 32.734   
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Women- Total Weekly Active Hours 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. Greenhouse-Geisser Huynh-Feldt Lower-bound 

hours .785 13.038 2 .001 .823 .845 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 

variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept .  Within Subjects Design: hours 

 
 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

df Mean Square F Sig. 

Type III Sum of 

Squares Source 

106.009 2 53.005 2.838 .063Sphericity Assumed 

106.009 1.647 64.375 2.838 .074Greenhouse-Geisser

106.009Huynh-Feldt 1.691 62.692 2.838 .072

hours 

106.009 1.000 106.009 2.838 .098Lower-bound 

2054.361 110 18.676   Sphericity Assumed 

2054.361 90.571 22.682   Greenhouse-Geisser

2054.361Huynh-Feldt 93.003 22.089   

Error(hours) 

Lower-bound 2054.361 55.000 37.352   
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Within-Subjects Factors 

Measure:MEASURE_1 

hours Dependent Variable 

1 total_activehrs_baseline 

2 total_activehrs_6mo 

3 total_activehrs_12mo 

 

 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source Hours 

Type III Sum 

of Squares df Mean Square F Sig. 

Level 1 vs. Level 2 90.043 1 90.043 3.956 .052hours 

Level 2 vs. Level 3 23.233 1 23.233 .635 .429

Level 1 vs. Level 2 1251.784 55 22.760   Error(hours) 

Level 2 vs. Level 3 2013.052 55 36.601   

 
 

Measure:MEASURE_1      

Source activehr 

Type IV Sum 

of Squares df Mean Square F Sig. 

Level 1 vs. Level 3 204.752 1 204.752 3.886 .054activehr 

Level 2 vs. Level 3 23.233 1 23.233 .635 .429

Level 1 vs. Level 3 2898.248 55 52.695   Error(active

hr) Level 2 vs. Level 3 2013.052 55 36.601   
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Separate repeated-measures ANOVA analyses conducted for men and women for total 
physical activity intensity (light, moderate, hard, very hard) at baseline, 6 months, and 12 
months 
 
Men- Light Intensity (Total Weekly Light Intensity PAR Score) 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound

light .964 1.106 2 .575 .965 1.000 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 

variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept  

 Within Subjects Design: light 

 
 
 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Sphericity Assumed 54.167 2 27.083 .358 .700

Greenhouse-Geisser 54.167 1.930 28.063 .358 .693

Huynh-Feldt 54.167 2.000 27.083 .358 .700

light 

Lower-bound 54.167 1.000 54.167 .358 .554

Sphericity Assumed 4688.804 62 75.626   

Greenhouse-Geisser 4688.804 59.835 78.362   

Huynh-Feldt 4688.804 62.000 75.626   

Error(light) 

Lower-bound 4688.804 31.000 151.252   
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Within-Subjects Factors 

Measure:MEASURE_1 

light Dependent Variable 

1 base_light_par 

2 six_mo_light_par 

3 twlv_mo_light_par 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source light 

Type III Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 79.506 1 79.506 .454 .506light 

Level 2 vs. Level 3 82.958 1 82.958 .661 .422

Level 1 vs. Level 2 5433.577 31 175.277   Error(light) 

Level 2 vs. Level 3 3891.477 31 125.532   

 
 

Measure:MEASURE_1      

Source light 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 .037 1 .037 .000 .988light 

Level 2 vs. Level 3 82.958 1 82.958 .661 .422

Level 1 vs. Level 3 4741.359 31 152.947   Error(light) 

Level 2 vs. Level 3 3891.477 31 125.532   
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Men- Moderate Intensity (Total Weekly Moderate Intensity PAR Score) 
 

 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound 

mod .973 .828 2 .661 .973 1.000 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 

variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept.  Within Subjects Design: mod 

 

 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Sphericity Assumed 35.223 2 17.612 .423 .657

Greenhouse-Geisser 35.223 1.947 18.091 .423 .651

Huynh-Feldt 35.223 2.000 17.612 .423 .657

mod 

Lower-bound 35.223 1.000 35.223 .423 .520

Sphericity Assumed 2580.246 62 41.617   

Greenhouse-Geisser 2580.246 60.356 42.750   

Huynh-Feldt 2580.246 62.000 41.617   

Error(mod) 

Lower-bound 2580.246 31.000 83.234   
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Within-Subjects Factors 

Measure:MEASURE_1 

mod Dependent Variable 

1 base_mod_par 

2 six_mo_mod_par 

3 twlv_mo_mod_par 

 

 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source Mod 

Type III Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 56.224 1 56.224 .581 .452Mod 

Level 2 vs. Level 3 49.211 1 49.211 .661 .423

Level 1 vs. Level 2 3000.165 31 96.780   Error(mod) 

Level 2 vs. Level 3 2309.013 31 74.484   

 

 

Measure:MEASURE_1      

Source mod 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 .233 1 .233 .003 .957mod 

Level 2 vs. Level 3 49.211 1 49.211 .661 .423

Level 1 vs. Level 3 2431.561 31 78.437   Error(mod) 

Level 2 vs. Level 3 2309.013 31 74.484   
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Men- Hard Intensity (Total Weekly Hard Intensity PAR Score) 
 

 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound 

hard .528 19.145 2 .000 .679 .700 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 

variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept.  Within Subjects Design: hard 

 
 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Sphericity Assumed 1.414 2 .707 .186 .831

Greenhouse-Geisser 1.414 1.359 1.041 .186 .744

Huynh-Feldt 1.414 1.400 1.010 .186 .751

hard 

Lower-bound 1.414 1.000 1.414 .186 .669

Sphericity Assumed 235.774 62 3.803   

Greenhouse-Geisser 235.774 42.127 5.597   

Huynh-Feldt 235.774 43.388 5.434   

Error(hard) 

Lower-bound 235.774 31.000 7.606   
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Within-Subjects Factors 

Measure:MEASURE_1 

hard Dependent Variable 

1 base_hard_par 

2 six_mo_hard_par 

3 twlv_mo_hard_par 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source Hard 

Type III Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 2.664 1 2.664 .624 .435Hard 

Level 2 vs. Level 3 .217 1 .217 .037 .848

Level 1 vs. Level 2 132.272 31 4.267   Error(hard) 

Level 2 vs. Level 3 179.666 31 5.796   

 
 

Measure:MEASURE_1      

Source hard 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 1.361 1 1.361 .107 .746hard 

Level 2 vs. Level 3 .217 1 .217 .037 .848

Level 1 vs. Level 3 395.383 31 12.754   Error(hard) 

Level 2 vs. Level 3 179.666 31 5.796   
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Men- Very Hard Intensity (Total Weekly Very Hard Intensity PAR Score) 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE_1     

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound

vhard .938 1.932 2 .381 .941 1.000 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 

variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept.  Within Subjects Design: vhard 

 

 
 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Sphericity Assumed 4.729 2 2.364 2.588 .083

Greenhouse-Geisser 4.729 1.883 2.512 2.588 .087

Huynh-Feldt 4.729 2.000 2.364 2.588 .083

vhard 

Lower-bound 4.729 1.000 4.729 2.588 .118

Sphericity Assumed 56.633 62 .913   

Greenhouse-Geisser 56.633 58.360 .970   

Huynh-Feldt 56.633 62.000 .913   

Error(vhard) 

Lower-bound 56.633 31.000 1.827   
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Within-Subjects Factors 

Measure:MEASURE_1 

vhard Dependent Variable 

1 base_veryhard_par 

2 six_mo_veryhard_par 

3 twlv_mo_veryhard_par 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source Vhard 

Type III Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 3.307 1 3.307 2.315 .138vhard 

Level 2 vs. Level 3 1.534 1 1.534 .692 .412

Level 1 vs. Level 2 44.272 31 1.428   Error(vhard) 

Level 2 vs. Level 3 68.766 31 2.218   

 
 

Measure:MEASURE_1      

Source vhard 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 9.346 1 9.346 5.095 .031vhard 

Level 2 vs. Level 3 1.534 1 1.534 .692 .412

Level 1 vs. Level 3 56.861 31 1.834   Error(vhard) 

Level 2 vs. Level 3 68.766 31 2.218   
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Women- Light Intensity (Total Weekly Light Intensity PAR Score) 
 

 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound 

light .793 12.533 2 .002 .828 .851 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 

variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept.  Within Subjects Design: light 

 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Sphericity Assumed 523.625 2 261.812 4.815 .010

Greenhouse-Geisser 523.625 1.657 316.041 4.815 .015

Huynh-Feldt 523.625 1.702 307.679 4.815 .014

light 

Lower-bound 523.625 1.000 523.625 4.815 .032

Sphericity Assumed 5981.441 110 54.377   

Greenhouse-Geisser 5981.441 91.125 65.640   

Huynh-Feldt 5981.441 93.602 63.903   

Error(light) 

Lower-bound 5981.441 55.000 108.753   
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Within-Subjects Factors 

Measure:MEASURE_1 

light Dependent Variable 

1 base_light_par 

2 six_mo_light_par 

3 twlv_mo_light_par 

 

 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source Light 

Type III Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 523.138 1 523.138 7.494 .008light 

Level 2 vs. Level 3 70.396 1 70.396 .692 .409

Level 1 vs. Level 2 3839.399 55 69.807   Error(light) 

Level 2 vs. Level 3 5597.592 55 101.774   

 
 

Measure:MEASURE_1      

Source light 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 977.340 1 977.340 6.319 .015light 

Level 2 vs. Level 3 70.396 1 70.396 .692 .409

Level 1 vs. Level 3 8507.331 55 154.679   Error(light) 

Level 2 vs. Level 3 5597.592 55 101.774   
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Women- Moderate Intensity (Total Weekly Moderate Intensity PAR Score) 
 

 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse

-Geisser Huynh-Feldt Lower-bound 

mod .918 4.615 2 .099 .924 .955 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 

variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept.  Within Subjects Design: mod 

 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Sphericity Assumed 380.429 2 190.214 8.272 .000

Greenhouse-Geisser 380.429 1.849 205.797 8.272 .001

Huynh-Feldt 380.429 1.910 199.177 8.272 .001

mod 

Lower-bound 380.429 1.000 380.429 8.272 .006

Sphericity Assumed 2529.415 110 22.995   

Greenhouse-Geisser 2529.415 101.671 24.878   

Huynh-Feldt 2529.415 105.050 24.078   

Error(mod) 

Lower-bound 2529.415 55.000 45.989   
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Within-Subjects Factors 

Measure:MEASURE_1 

mod Dependent Variable 

1 base_mod_par 

2 six_mo_mod_par 

3 twlv_mo_mod_par 

 

 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source Mod 

Type III Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 459.527 1 459.527 13.898 .000mod 

Level 2 vs. Level 3 18.619 1 18.619 .370 .545

Level 1 vs. Level 2 1818.481 55 33.063   Error(mod) 

Level 2 vs. Level 3 2766.463 55 50.299   

 
 

Measure:MEASURE_1      

Source mod 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 663.140 1 663.140 12.144 .001mod 

Level 2 vs. Level 3 18.619 1 18.619 .370 .545

Level 1 vs. Level 3 3003.301 55 54.605   Error(mod) 

Level 2 vs. Level 3 2766.463 55 50.299   
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Women- Hard Intensity (Total Weekly Hard Intensity PAR Score) 

 

Mauchly's Test of Sphericityb 

Measure:MEASURE_1     

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound 

hard .929 3.953 2 .139 .934 .966 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept.  Within Subjects Design: hard 

 

 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Sphericity Assumed 2.073 2 1.036 1.663 .194

Greenhouse-Geisser 2.073 1.868 1.109 1.663 .196

Huynh-Feldt 2.073 1.931 1.073 1.663 .195

hard 

Lower-bound 2.073 1.000 2.073 1.663 .203

Sphericity Assumed 68.545 110 .623   

Greenhouse-Geisser 68.545 102.747 .667   

Huynh-Feldt 68.545 106.223 .645   

Error(hard) 

Lower-bound 68.545 55.000 1.246   
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Within-Subjects Factors 

Measure:MEASURE_1 

hard Dependent Variable 

1 base_hard_par 

2 six_mo_hard_par 

3 twlv_mo_hard_par 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source Hard 

Type III Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 3.940 1 3.940 2.636 .110hard 

Level 2 vs. Level 3 1.918 1 1.918 1.462 .232

Level 1 vs. Level 2 82.201 55 1.495   Error(hard) 

Level 2 vs. Level 3 72.151 55 1.312   

 

 

Measure:MEASURE_1      

Source hard 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 .360 1 .360 .386 .537hard 

Level 2 vs. Level 3 1.918 1 1.918 1.462 .232

Level 1 vs. Level 3 51.283 55 .932   Error(hard) 

Level 2 vs. Level 3 72.151 55 1.312   
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Women- Very Hard Intensity (Total Weekly Very Hard Intensity PAR Score) 
 

 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse

-Geisser Huynh-Feldt Lower-bound 

vhard .968 1.769 2 .413 .969 1.000 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 

variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests 

are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept.  Within Subjects Design: vhard 

 

Tests of Within-Subjects Effects 

Measure:MEASURE_1      

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Sphericity Assumed .314 2 .157 1.206 .303

Greenhouse-Geisser .314 1.938 .162 1.206 .302

Huynh-Feldt .314 2.000 .157 1.206 .303

vhard 

Lower-bound .314 1.000 .314 1.206 .277

Sphericity Assumed 14.298 110 .130   

Greenhouse-Geisser 14.298 106.565 .134   

Huynh-Feldt 14.298 110.000 .130   

Error(vhard) 

Lower-bound 14.298 55.000 .260   
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Within-Subjects Factors 

Measure:MEASURE_1 

vhard Dependent Variable 

1 base_veryhard_par 

2 six_mo_veryhard_par 

3 twlv_mo_veryhard_par 

 
 

Tests of Within-Subjects Contrasts 

Measure:MEASURE_1      

Source Vhard 

Type III Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 .424 1 .424 1.391 .243vhard 

Level 2 vs. Level 3 .513 1 .513 2.053 .158

Level 1 vs. Level 2 16.745 55 .304   Error(vhard) 

Level 2 vs. Level 3 13.746 55 .250   

 
 

Measure:MEASURE_1      

Source vhard 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 .004 1 .004 .019 .891vhard 

Level 2 vs. Level 3 .513 1 .513 2.053 .158

Level 1 vs. Level 3 12.403 55 .226   Error(vhard) 

Level 2 vs. Level 3 13.746 55 .250   
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Repeated measures ANOVA analyses investigating gender by time interaction for overall 
physical activity (Total Weekly PAR Score) from baseline to 6 months, 6 months to 12 
months, and from baseline to 12 months 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound

PAR .848 14.045 2 .001 .868 .894 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected 

tests are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept + gender.  Within Subjects Design: PAR 

 

 
 

Measure:MEASURE_1      

Source 

Type IV Sum of 

Squares df Mean Square F Sig. 

Sphericity Assumed .489 2 .245 .009 .991

Greenhouse-Geisser .489 1.736 .282 .009 .985

Huynh-Feldt .489 1.789 .273 .009 .986

PAR 

Lower-bound .489 1.000 .489 .009 .925

Sphericity Assumed 24.694 2 12.347 .444 .642

Greenhouse-Geisser 24.694 1.736 14.227 .444 .614

Huynh-Feldt 24.694 1.789 13.804 .444 .620

PAR * 

gender 

Lower-bound 24.694 1.000 24.694 .444 .507

Sphericity Assumed 4780.219 172 27.792   

Greenhouse-Geisser 4780.219 149.266 32.025   

Huynh-Feldt 4780.219 153.842 31.072   

Error(P

AR) 

Lower-bound 4780.219 86.000 55.584   
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Within-Subjects Factors 

Measure:MEASURE_1 

PAR Dependent Variable 

1 base_total_par 

2 six_mo_total_par 

3 twlv_mo_total_par 

 
 

Measure:MEASURE_1      

Source PAR 

Type IV Sum 

of Squares df Mean Square F Sig. 

Level 1 vs. Level 2 .069 1 .069 .002 .964PAR 

Level 2 vs. Level 3 .483 1 .483 .008 .930

Level 1 vs. Level 2 2.932 1 2.932 .085 .771PAR * gender 

Level 2 vs. Level 3 45.682 1 45.682 .732 .395

Level 1 vs. Level 2 2952.897 86 34.336   Error(PAR) 

Level 2 vs. Level 3 5368.420 86 62.423   

 
 

     Measure:MEASURE_1 

F Sig. 

Type IV Sum 

of Squares Source par df Mean Square 

Level 1 vs. Level 3 .916 1 .916 .013 .909par 

Level 2 vs. Level 3 .483 1 .483 .008 .930

Level 1 vs. Level 3 25.467 1 25.467 .364 .548par * gender 

Level 2 vs. Level 3 45.682 1 45.682 .732 .395

Level 1 vs. Level 3 6019.339 86 69.992   Error(par) 

Level 2 vs. Level 3 5368.420 86 62.423   
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Repeated measures ANOVA analyses investigating gender by time interaction for total 
active hours (Total Weekly Active Hours) from baseline to 6 months, 6 months to 12 
months, and from baseline to 12 months 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound 

activehr .922 6.923 2 .031 .927 .958 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected 

tests are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept + gender.  Within Subjects Design: activehr 

 

Measure:MEASURE_1      

Source 

Type IV Sum 

of Squares df Mean Square F Sig. 

Sphericity Assumed 50.606 2 25.303 1.355 .261

Greenhouse-Geisser 50.606 1.855 27.282 1.355 .260

Huynh-Feldt 50.606 1.916 26.410 1.355 .261

activehr 

Lower-bound 50.606 1.000 50.606 1.355 .248

Sphericity Assumed 42.569 2 21.284 1.140 .322

Greenhouse-Geisser 42.569 1.855 22.949 1.140 .320

Huynh-Feldt 42.569 1.916 22.216 1.140 .321

activehr * 

gender 

Lower-bound 42.569 1.000 42.569 1.140 .289

Sphericity Assumed 3212.238 172 18.676   

Greenhouse-Geisser 3212.238 159.523 20.137   

Huynh-Feldt 3212.238 164.787 19.493   

Error(activehr) 

Lower-bound 3212.238 86.000 37.352   

 
 

 228



Within-Subjects Factors 

Measure:MEASURE_1 

activehr Dependent Variable 

1 total_activehrs_baseline 

2 total_activehrs_6mo 

3 total_activehrs_12mo 

 
 

Measure:MEASURE_1      

Source activehr 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 81.753 1 81.753 2.765 .100activehr 

Level 2 vs. Level 3 .491 1 .491 .014 .906

Level 1 vs. Level 2 5.772 1 5.772 .195 .660activehr * gender 

Level 2 vs. Level 3 42.431 1 42.431 1.205 .275

Level 1 vs. Level 2 2543.019 86 29.570   Error(activehr) 

Level 2 vs. Level 3 3027.810 86 35.207   

 
 

Measure:MEASURE_1      

Source activehr 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 69.574 1 69.574 1.472 .228activehr 

Level 2 vs. Level 3 .491 1 .491 .014 .906

Level 1 vs. Level 3 79.503 1 79.503 1.682 .198activehr * gender 

Level 2 vs. Level 3 42.431 1 42.431 1.205 .275

Level 1 vs. Level 3 4065.885 86 47.278   Error(activehr) 

Level 2 vs. Level 3 3027.810 86 35.207   
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Repeated measures ANOVA analyses investigating gender by time interaction for 
physical activity intensity (light, moderate, hard, very hard) from baseline to 6 months, 6 
months to 12 months, and from baseline to 12 months 
 
Light Intensity (Total Weekly Light Intensity PAR Score) 

 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse

-Geisser Huynh-Feldt Lower-bound 

light .941 5.127 2 .077 .945 .977 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected 

tests are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept + gender.  Within Subjects Design: light 

Measure:MEASURE_1      

Source 

Type IV Sum of 

Squares df Mean Square F Sig. 

Sphericity Assumed 263.855 2 131.928 2.127 .122

Greenhouse-Geisser 263.855 1.889 139.649 2.127 .125

Huynh-Feldt 263.855 1.953 135.102 2.127 .124

light 

Lower-bound 263.855 1.000 263.855 2.127 .148

Sphericity Assumed 185.902 2 92.951 1.498 .226

Greenhouse-Geisser 185.902 1.889 98.392 1.498 .227

Huynh-Feldt 185.902 1.953 95.188 1.498 .227

light * gender 

Lower-bound 185.902 1.000 185.902 1.498 .224

Sphericity Assumed 10670.245 172 62.036   

Greenhouse-Geisser 10670.245 162.489 65.667   

Huynh-Feldt 10670.245 167.958 63.529   

Error(light) 

Lower-bound 10670.245 86.000 124.073   
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Measure:MEASURE_1      

Source light 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 437.038 1 437.038 4.053 .047light 

Level 2 vs. Level 3 4.868 1 4.868 .044 .834

Level 1 vs. Level 2 44.615 1 44.615 .414 .522light * gender 

Level 2 vs. Level 3 151.912 1 151.912 1.377 .244

Level 1 vs. Level 2 9272.976 86 107.825   Error(light) 

Level 2 vs. Level 3 9489.070 86 110.338   

 
 

Measure:MEASURE_1      

Source light 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 349.660 1 349.660 2.270 .136light 

Level 2 vs. Level 3 4.868 1 4.868 .044 .834

Level 1 vs. Level 3 361.180 1 361.180 2.344 .129light * gender 

Level 2 vs. Level 3 151.912 1 151.912 1.377 .244

Level 1 vs. Level 3 13248.690 86 154.055   Error(light) 

Level 2 vs. Level 3 9489.070 86 110.338   
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Moderate Intensity (Total Weekly Moderate Intensity PAR Score) 
 

 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound

mod .995 .417 2 .812 .995 1.000 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected 

tests are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept + gender.  Within Subjects Design: mod 

 

Measure:MEASURE_1      

Source 

Type IV Sum 

of Squares df 

Mean 

Square F Sig. 

Sphericity Assumed 206.583 2 103.292 3.477 .033

Greenhouse-Geisser 206.583 1.990 103.797 3.477 .033

Huynh-Feldt 206.583 2.000 103.292 3.477 .033

mod 

Lower-bound 206.583 1.000 206.583 3.477 .066

Sphericity Assumed 114.921 2 57.461 1.934 .148

Greenhouse-Geisser 114.921 1.990 57.742 1.934 .148

Huynh-Feldt 114.921 2.000 57.461 1.934 .148

mod * gender 

Lower-bound 114.921 1.000 114.921 1.934 .168

Sphericity Assumed 5109.661 172 29.707   

Greenhouse-Geisser 5109.661 171.163 29.853   

Huynh-Feldt 5109.661 172.000 29.707   

Error(mod) 

Lower-bound 5109.661 86.000 59.415   
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Within-Subjects Factors 

Measure:MEASURE_1 

mod Dependent Variable 

1 base_mod_par 

2 six_mo_mod_par 

3 twlv_mo_mod_par 

 

Measure:MEASURE_1      

Source mod 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 357.524 1 357.524 6.381 .013mod 

Level 2 vs. Level 3 8.965 1 8.965 .152 .698

Level 1 vs. Level 2 48.236 1 48.236 .861 .356mod * gender 

Level 2 vs. Level 3 67.209 1 67.209 1.139 .289

Level 1 vs. Level 2 4818.646 86 56.031   Error(mod) 

Level 2 vs. Level 3 5075.476 86 59.017   

 
 

Measure:MEASURE_1      

Source mod 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 253.262 1 253.262 4.008 .048mod 

Level 2 vs. Level 3 8.965 1 8.965 .152 .698

Level 1 vs. Level 3 229.319 1 229.319 3.629 .060mod * gender 

Level 2 vs. Level 3 67.209 1 67.209 1.139 .289

Level 1 vs. Level 3 5434.861 86 63.196   Error(mod) 

Level 2 vs. Level 3 5075.476 86 59.017   
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Hard Intensity (Total Weekly Hard Intensity PAR Score) 

 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound

hard .776 21.536 2 .000 .817 .840 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected 

tests are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept + gender.  Within Subjects Design: hard 

 

Measure:MEASURE_1      

Source 

Type IV Sum of 

Squares df Mean Square F Sig. 

Sphericity Assumed .183 2 .092 .052 .950

Greenhouse-Geisser .183 1.634 .112 .052 .921

Huynh-Feldt .183 1.681 .109 .052 .925

hard 

Lower-bound .183 1.000 .183 .052 .821

Sphericity Assumed 3.124 2 1.562 .883 .416

Greenhouse-Geisser 3.124 1.634 1.911 .883 .397

Huynh-Feldt 3.124 1.681 1.858 .883 .400

hard * gender 

Lower-bound 3.124 1.000 3.124 .883 .350

Sphericity Assumed 304.319 172 1.769   

Greenhouse-Geisser 304.319 140.544 2.165   

Huynh-Feldt 304.319 144.559 2.105   

Error(hard) 

Lower-bound 304.319 86.000 3.539   
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Within-Subjects Factors 

Measure:MEASURE_1 

hard Dependent Variable 

1 base_hard_par 

2 six_mo_hard_par 

3 twlv_mo_hard_par 

 
 

Measure:MEASURE_1      

Source hard 

Type IV Sum 

of Squares df Mean Square F Sig. 

Level 1 vs. Level 2 .011 1 .011 .004 .947Hard 

Level 2 vs. Level 3 .215 1 .215 .073 .787

Level 1 vs. Level 2 6.245 1 6.245 2.504 .117hard * gender 

Level 2 vs. Level 3 1.456 1 1.456 .497 .483

Level 1 vs. Level 2 214.473 86 2.494   Error(hard) 

Level 2 vs. Level 3 251.817 86 2.928   

 

 

Measure:MEASURE_1      

Source hard 

Type IV Sum 

of Squares df Mean Square F Sig. 

Level 1 vs. Level 3 .324 1 .324 .062 .803Hard 

Level 2 vs. Level 3 .215 1 .215 .073 .787

Level 1 vs. Level 3 1.671 1 1.671 .322 .572hard * gender 

Level 2 vs. Level 3 1.456 1 1.456 .497 .483

Level 1 vs. Level 3 446.666 86 5.194   Error(hard) 

Level 2 vs. Level 3 251.817 86 2.928   
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Very Hard Intensity (Very Hard Intensity PAR Score) 
 

Mauchly's Test of Sphericityb 

Measure:MEASURE

_1 

    

Epsilona Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 
Greenhouse-

Geisser Huynh-Feldt Lower-bound

vhard .969 2.691 2 .260 .970 1.000 .500

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed 

dependent variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected 

tests are displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept + gender.  Within Subjects Design: vhard 

 
 

Measure:MEASURE_1      

Source 

Type IV Sum of 

Squares df 

Mean 

Square F Sig. 

Sphericity Assumed 3.154 2 1.577 3.824 .024

Greenhouse-Geisser 3.154 1.940 1.626 3.824 .025

Huynh-Feldt 3.154 2.000 1.577 3.824 .024

vhard 

Lower-bound 3.154 1.000 3.154 3.824 .054

Sphericity Assumed 3.092 2 1.546 3.749 .025

Greenhouse-Geisser 3.092 1.940 1.594 3.749 .027

Huynh-Feldt 3.092 2.000 1.546 3.749 .025

vhard * gender 

Lower-bound 3.092 1.000 3.092 3.749 .056

Sphericity Assumed 70.931 172 .412   

Greenhouse-Geisser 70.931 166.802 .425   

Huynh-Feldt 70.931 172.000 .412   

Error(vhard) 

Lower-bound 70.931 86.000 .825   
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Within-Subjects Factors 

Measure:MEASURE_1 

vhard Dependent Variable 

1 base_veryhard_par 

2 six_mo_veryhard_par 

3 twlv_mo_veryhard_par 

 

 

Measure:MEASURE_1      

Source vhard 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 2 3.397 1 3.397 4.788 .031Vhard 

Level 2 vs. Level 3 .309 1 .309 .322 .572

Level 1 vs. Level 2 1.120 1 1.120 1.578 .212vhard * gender 

Level 2 vs. Level 3 2.016 1 2.016 2.102 .151

Level 1 vs. Level 2 61.017 86 .710   Error(vhard) 

Level 2 vs. Level 3 82.512 86 .959   

 

 

Measure:MEASURE_1      

Source vhard 

Type IV Sum of 

Squares df Mean Square F Sig. 

Level 1 vs. Level 3 5.756 1 5.756 7.147 .009Vhard 

Level 2 vs. Level 3 .309 1 .309 .322 .572

Level 1 vs. Level 3 6.141 1 6.141 7.625 .007vhard * gender 

Level 2 vs. Level 3 2.016 1 2.016 2.102 .151

Level 1 vs. Level 3 69.264 86 .805   Error(vhard) 

Level 2 vs. Level 3 82.512 86 .959   
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Process Measures 
 
Analysis of Covariance. Analysis of covariance for dose variables (Total Minutes, Total 
Number of Sessions, and Total Number of Educational Resources) using two-tailed 
partial correlations 
 
Intensive Phase 

Correlations 

Control Variables 

Total amount of time 

spent with HE for 

intensive phase 

(session 1-15) 

Total number of 

sessions 

attended for the 

intensive phase 

(session 1-15) 

Correlation 1.000 .844

Significance (2-tailed) . .000

Total amount of time 

spent with HE for 

intensive phase 

(session 1-15) 
Df 0 182

Correlation .844 1.000

Significance (2-tailed) .000 .

Total number of 

educational 

materials given 

to each 

participant in 

Intensive phase 

(1-15) 

Total number of 

sessions attended for 

the intensive phase 

(session 1-15)  
Df 182 0
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Correlations 

Control Variables 

Total number of 

sessions attended for 

the intensive phase 

(session 1-15)  

Total number of 

educational 

materials given 

to each 

participant in 

Intensive phase 

(1-15) 

Correlation 1.000 .069

Significance (2-tailed) . .355

Total number of 

sessions attended for 

the intensive phase 

(session 1-15)  
Df 0 182

Correlation .069 1.000

Significance (2-tailed) .355 .

Total amount of 

time spent with 

HE for intensive 

phase (session 

1-15) 
Total number of 

educational materials 

given to each 

participant in Intensive 

phase (1-15) 

Df 
182 0

 

 

Correlations 

Control Variables 

Total number of 

educational materials 

given to each 

participant in 

Intensive phase (1-

15) 

Total amount of 

time spent with 

HE for intensive 

phase (session 

1-15) 

Correlation 1.000 .045

Significance (2-tailed) . .545

Total number of 

educational materials 

given to each 

participant in Intensive 

phase (1-15) 

Df 
0 182

Correlation .045 1.000

Significance (2-tailed) .545 .

Total number of 

sessions 

attended for the 

intensive phase 

(session 1-15)  

Total amount of time 

spent with HE for 

intensive phase 

(session 1-15) 
Df 182 0
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Non-Intensive Phase 

Correlations 

Control Variables 

Total number of 

sessions attended for 

the nonintensive 

phase (session 17-

21) 

Total amount of 

time spent with 

HE for 

nonintensive 

phase (session 

17-21) 

Correlation 1.000 .944

Significance (2-tailed) . .000

Total number of 

sessions attended for 

the nonintensive phase 

(session 17-21) 
df 0 118

Correlation .944 1.000

Significance (2-tailed) .000 .

Total number of 

educational 

materials given 

to each 

participant in 

Nonintensive 

phase (17-21) 

Total amount of time 

spent with HE for 

nonintensive phase 

(session 17-21) 
df 118 0

 

Correlations 

Control Variables 

Total number of 

sessions attended for 

the nonintensive 

phase (session 17-

21) 

Total number of 

educational 

materials given 

to each 

participant in 

Nonintensive 

phase (17-21) 

Correlation 1.000 .124

Significance (2-tailed) . .178

Total number of 

sessions attended for 

the nonintensive phase 

(session 17-21) 
df 0 118

Correlation .124 1.000

Significance (2-tailed) .178 .

Total amount of 

time spent with 

HE for 

nonintensive 

phase (session 

17-21) 
Total number of 

educational materials 

given to each 

participant in 

Nonintensive phase 

(17-21) 

df 

118 0
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Correlations 

Control Variables 

Total number of 

educational materials 

given to each 

participant in 

Nonintensive phase 

(17-21) 

Total amount of 

time spent with 

HE for 

nonintensive 

phase (session 

17-21) 

Correlation 1.000 -.065

Significance (2-tailed) . .477

Total number of 

educational materials 

given to each 

participant in 

Nonintensive phase 

(17-21) 

df 

0 118

Correlation -.065 1.000

Significance (2-tailed) .477 .

Total number of 

sessions 

attended for the 

nonintensive 

phase (session 

17-21) 

Total amount of time 

spent with HE for 

nonintensive phase 

(session 17-21) 
df 118 0

 
Analysis of Covariance. Analysis of covariance for fidelity variables (Treatment 
Implemented, Treatment Modified, Treatment Not Implemented) using two-tailed partial 
correlations 
 

Correlations 

Control Variables 

percentage of 

intervention 

implemented as 

planned 

percentage of 

intervention that 

was modified 

Correlation 1.000 -1.000

Significance (2-tailed) . .000

percentage of 

intervention 

implemented as 

planned 
df 0 191

Correlation -1.000 1.000

Significance (2-tailed) .000 .

percentage of 

intervention NOT 

implemented as 

planned 

percentage of 

intervention that was 

modified 
df 191 0
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Correlations 

Control Variables 

percentage of 

intervention NOT 

implemented as 

planned 

percentage of 

intervention that 

was modified 

Correlation 1.000 -1.000

Significance (2-tailed) . .000

percentage of 

intervention NOT 

implemented as 

planned 
df 0 191

Correlation -1.000 1.000

Significance (2-tailed) .000 .

percentage of 

intervention 

implemented as 

planned 

percentage of 

intervention that was 

modified 
df 191 0

 
 

Correlations 

Control Variables 

percentage of 

intervention 

implemented as 

planned 

percentage of 

intervention NOT 

implemented as 

planned 

Correlation 1.000 -1.000

Significance (2-tailed) . .000

percentage of 

intervention 

implemented as 

planned 
df 0 191

Correlation -1.000 1.000

Significance (2-tailed) .000 .

percentage of 

intervention that 

was modified 

percentage of 

intervention NOT 

implemented as 

planned 
df 191 0
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Independent sample t-tests investigating gender with respect to dose (Total Minutes, 
Total Number of Sessions, and Total Number of Educational Resources) at 6 and 12 
months 
 
Intensive Phase 

 

  Levene's Test for 

Equality of Variances 

  

  F Sig. t df 

Sig. (2-

tailed) 

Equal variances 

assumed 
.365 .546 -.530 192 .597

Total number of 

sessions attended for 

the intensive phase 

(session 1-15)  
Equal variances not 

assumed 
  -.530 110.918 .597

Equal variances 

assumed 
8.550 .004 -.242 183 .809

Total amount of time 

spent with HE for 

intensive phase 

(session 1-15) 
Equal variances not 

assumed 
  -.267 120.511 .790

Equal variances 

assumed 
2.167 .143 .432 192 .666

Total number of 

educational materials 

given to each 

participant in Intensive 

phase (1-15) 

Equal variances not 

assumed   .471 136.298 .638
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Non-Intensive Phase 

  Levene's Test for 

Equality of Variances 

  

  F Sig. t df 

Sig. (2-

tailed) 

Equal variances 

assumed 
.190 .664 -.983 119 .328

Total number of 

sessions attended for 

the nonintensive phase 

(session 17-21) 
Equal variances not 

assumed 
  -.970 83.474 .335

Equal variances 

assumed 
.518 .473 -1.660 119 .100

Total amount of time 

spent with HE for 

nonintensive phase 

(session 17-21) 
Equal variances not 

assumed 
  -1.705 93.678 .092

Equal variances 

assumed 
.759 .385 -.541 119 .590

Total number of 

educational materials 

given to each 

participant in 

Nonintensive phase 

(17-21) 

Equal variances not 

assumed   -.558 94.938 .578
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Independent sample t-tests investigating gender with respect to fidelity (Treatment 
Implemented, Treatment Modified, Treatment Not Implemented) at 6 months 

  Levene's Test for 

Equality of Variances 

   

  F Sig. t df Sig. (2-tailed)

Equal variances 

assumed 

.169 .682 -2.114 192 .036percentage of 

intervention 

implemented as 

planned 
Equal variances not 

assumed 
  -2.137 113.393 .035

Equal variances 

assumed 

.346 .557 .950 192 .343percentage of 

intervention that was 

modified Equal variances not 

assumed 
  .899 97.907 .371

 
 
Independent sample t-tests investigating gender with respect to quality of the Health 
Educator-client relationship (Total Quality) at 6 and 12 months 
 
Intensive Phase 

 

  Levene's Test for 

Equality of Variances 

  

  F Sig. t df Sig. (2-tailed)

Equal variances 

assumed 
1.022 .316 .325 70 .746

6 Month Total Health 

Care Climate 

Questionnaire Score 

(quality)  
Equal variances not 

assumed 
  .360 43.167 .721
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Non-Intensive Phase 
 

  Levene's Test for 

Equality of Variances 

  

  F Sig. t df Sig. (2-tailed) 

Equal variances 

assumed 
.567 .456 -.169 42 .867

12 Month Total Health 

Care Climate 

Questionnaire Score 

(quality) 
Equal variances not 

assumed 
  -.176 41.179 .861

 
Results from Primary Analyses 

Multivariate Analyses: Intensive Phase.  
Hierarchical multiple regression analyses for the dependent variable overall physical 
activity (Total Weekly PAR Score) at 6 months 
 

Model Summaryg 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error 

of the 

Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change

Durbin-

Watson 

1 .617a .381 .371 7.04862 .381 36.973 1 60 .000  

2 .618b .381 .361 7.10681 .000 .022 1 59 .884  

3 .618c .382 .350 7.16619 .000 .026 1 58 .872  

4 .631d .398 .345 7.19395 .017 .777 2 56 .465  

5 .640e .409 .345 7.19406 .011 .998 1 55 .322  

6 .643f .413 .337 7.23386 .004 .396 1 54 .532 2.156

a. Predictors: (Constant), Baseline Total 

Weekly PAR Score  

      

b. Predictors: (Constant), Baseline Total Weekly PAR 

Score , Gender Identification 

     

c. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender 

Identification, Age Identification 

    

d. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Intensive phase (1-15), Total amount of time 

spent with HE for intensive phase (session 1-15) 
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e. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Intensive phase (1-15), Total amount of time 

spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned 

f. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Intensive phase (1-15), Total amount of time 

spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned, 6 

Month Total Health Care Climate Questionnaire Score (quality)  

g. Dependent Variable: 6 month Total Weekly PAR Score 

 
 

ANOVAg 

Model Sum of Squares df Mean Square F Sig. 

Regression 1836.945 1 1836.945 36.973 .000a

Residual 2980.985 60 49.683   

1 

Total 4817.930 61    

Regression 1838.035 2 919.018 18.196 .000b

Residual 2979.895 59 50.507   

2 

Total 4817.930 61    

Regression 1839.382 3 613.127 11.939 .000c

Residual 2978.548 58 51.354   

3 

Total 4817.930 61    

Regression 1919.763 5 383.953 7.419 .000d

Residual 2898.167 56 51.753   

4 

Total 4817.930 61    

Regression 1971.434 6 328.572 6.349 .000e

Residual 2846.496 55 51.754   

5 

Total 4817.930 61    

Regression 1992.179 7 284.597 5.439 .000f

Residual 2825.751 54 52.329   

6 

Total 4817.930 61    

a. Predictors: (Constant), Baseline Total Weekly PAR Score    

b. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification  

c. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification, Age Identification 
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d. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Intensive phase (1-15), Total amount of time 

spent with HE for intensive phase (session 1-15) 

e. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Intensive phase (1-15), Total amount of time 

spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned 

f. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Intensive phase (1-15), Total amount of time 

spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned, 6 

Month Total Health Care Climate Questionnaire Score (quality)  

g. Dependent Variable: 6 month Total Weekly PAR Score   

 

Coefficients(a) 

Unstandardized Coefficients

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 42.589 11.167  3.814 .0001 

Baseline Total Weekly PAR 

Score  
.611 .100 .617 6.081 .000

(Constant) 43.040 11.671  3.688 .000

Baseline Total Weekly PAR 

Score  
.609 .102 .615 5.942 .000

2 

Gender Identification -.293 1.995 -.015 -.147 .884

(Constant) 42.123 13.061  3.225 .002

Baseline Total Weekly PAR 

Score  
.610 .104 .617 5.885 .000

Gender Identification -.248 2.031 -.013 -.122 .903

3 

Age Identification .014 .086 .017 .162 .872

(Constant) 47.138 13.759  3.426 .001

Baseline Total Weekly PAR 

Score  
.599 .104 .606 5.735 .000

Gender Identification -.285 2.042 -.015 -.139 .890

4 

Age Identification .020 .087 .024 .227 .821
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Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

-.003 .004 -.083 -.780 .439

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.084 .104 -.085 -.804 .425

(Constant) 40.071 15.471  2.590 .012

Baseline Total Weekly PAR 

Score  
.599 .104 .605 5.731 .000

Gender Identification -.580 2.063 -.030 -.281 .780

Age Identification .024 .087 .029 .271 .788

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

-.003 .004 -.078 -.732 .467

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.081 .105 -.082 -.770 .445

5 

percentage of intervention 

implemented as planned 
9.092 9.099 .105 .999 .322

(Constant) 35.371 17.254  2.050 .045

Baseline Total Weekly PAR 

Score  
.593 .105 .600 5.628 .000

Gender Identification -.540 2.076 -.028 -.260 .796

Age Identification .022 .088 .027 .249 .804

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

-.003 .004 -.080 -.742 .461

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.089 .106 -.090 -.838 .406

6 

percentage of intervention 

implemented as planned 
8.624 9.180 .100 .939 .352
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6 Month Total Health Care 

Climate Questionnaire Score 

(quality)  

.062 .098 .067 .630 .532

a. Dependent Variable: 6 month Total Weekly PAR Score    

 
 
Hierarchical multiple regression analyses for the dependent variable total active hours 
(Total Weekly Active Hours) at 6 months 
 

Model Summaryg 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change 

Durbin-

Watson 

1 .546a .298 .286 5.38611 .298 25.450 1 60 .000  

2 .546b .298 .274 5.43032 .000 .027 1 59 .870  

3 .547c .299 .263 5.47311 .001 .081 1 58 .777  

4 .567d .321 .260 5.48255 .022 .900 2 56 .412  

5 .594e .353 .282 5.40028 .032 2.719 1 55 .105  

6 .595f .354 .270 5.44570 .001 .086 1 54 .770 2.090

a. Predictors: (Constant), Total number of hours active at 

baseline 

     

b. Predictors: (Constant), Total number of hours active at baseline, 

Gender Identification 

    

c. Predictors: (Constant), Total number of hours active at baseline, Gender 

Identification, Age Identification 

  

d. Predictors: (Constant), Total number of hours active at baseline, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Intensive phase (1-15), Total amount of 

time spent with HE for intensive phase (session 1-15) 

e. Predictors: (Constant), Total number of hours active at baseline, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Intensive phase (1-15), Total amount of 

time spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned 

f. Predictors: (Constant), Total number of hours active at baseline, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Intensive phase (1-15), Total amount of 

time spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned, 

6 Month Total Health Care Climate Questionnaire Score (quality)  

g. Dependent Variable: Total number of hours active at 6 months 
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ANOVAg 

Model Sum of Squares Df Mean Square F Sig. 

Regression 738.311 1 738.311 25.450 .000a

Residual 1740.611 60 29.010   

1 

Total 2478.922 61    

Regression 739.107 2 369.553 12.532 .000b

Residual 1739.816 59 29.488   

2 

Total 2478.922 61    

Regression 741.533 3 247.178 8.252 .000c

Residual 1737.389 58 29.955   

3 

Total 2478.922 61    

Regression 795.654 5 159.131 5.294 .000d

Residual 1683.269 56 30.058   

4 

Total 2478.922 61    

Regression 874.956 6 145.826 5.000 .000e

Residual 1603.966 55 29.163   

5 

Total 2478.922 61    

Regression 877.520 7 125.360 4.227 .001f

Residual 1601.402 54 29.656   

6 

Total 2478.922 61    

a. Predictors: (Constant), Total number of hours active at baseline  

b. Predictors: (Constant), Total number of hours active at baseline, Gender Identification 

c. Predictors: (Constant), Total number of hours active at baseline, Gender Identification, Age Identification 

d. Predictors: (Constant), Total number of hours active at baseline, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Intensive phase (1-15), Total amount of 

time spent with HE for intensive phase (session 1-15) 

e. Predictors: (Constant), Total number of hours active at baseline, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Intensive phase (1-15), Total amount of 

time spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned 

f. Predictors: (Constant), Total number of hours active at baseline, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Intensive phase (1-15), Total amount of 

time spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned, 6 

Month Total Health Care Climate Questionnaire Score (quality)  

g. Dependent Variable: Total number of hours active at 6 months 
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Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 31.628 7.625  4.148 .0001 

Total number of hours active 

at baseline 
.540 .107 .546 5.045 .000

(Constant) 31.816 7.773  4.093 .000

Total number of hours active 

at baseline 
.539 .108 .546 5.001 .000

2 

Gender Identification -.248 1.508 -.018 -.164 .870

(Constant) 30.904 8.465  3.651 .001

Total number of hours active 

at baseline 
.538 .109 .544 4.944 .000

Gender Identification -.192 1.532 -.014 -.126 .900

3 

Age Identification .019 .066 .032 .285 .777

(Constant) 34.937 9.004  3.880 .000

Total number of hours active 

at baseline 
.525 .109 .531 4.796 .000

Gender Identification -.204 1.536 -.015 -.133 .895

Age Identification .024 .066 .040 .359 .721

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

-.002 .003 -.086 -.758 .451

4 

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.075 .080 -.106 -.941 .351

(Constant) 26.074 10.371  2.514 .015

Total number of hours active 

at baseline 
.526 .108 .532 4.875 .000

Gender Identification -.568 1.529 -.041 -.371 .712

5 

Age Identification .029 .065 .048 .437 .664

 252



Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

-.002 .003 -.077 -.691 .493

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.071 .078 -.100 -.899 .372

percentage of intervention 

implemented as planned 
11.264 6.830 .182 1.649 .105

(Constant) 24.015 12.585  1.908 .062

Total number of hours active 

at baseline 
.528 .109 .534 4.843 .000

Gender Identification -.548 1.544 -.040 -.355 .724

Age Identification .028 .066 .047 .425 .673

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

-.002 .003 -.078 -.689 .494

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.073 .080 -.104 -.919 .362

percentage of intervention 

implemented as planned 
11.099 6.911 .179 1.606 .114

6 

6 Month Total Health Care 

Climate Questionnaire Score 

(quality)  

.022 .074 .033 .294 .770

a. Dependent Variable: Total number of hours active at 6 months   
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Hierarchical multiple regression analyses for the dependent variable physical activity 
intensity (light, moderate, hard, very hard) at 6 months 
 
Light Intensity (Total Weekly Light Intensity PAR Score) 
 

Model Summaryg 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate 
R Square 

Change F Change df1 df2 

Sig. F 

Change

Durbin-

Watson

1 .496a .246 .233 9.32944 .246 19.558 1 60 .000  

2 .497b .247 .222 9.39879 .002 .118 1 59 .733  

3 .502c .252 .213 9.45072 .005 .353 1 58 .555  

4 .523d .274 .209 9.47638 .022 .843 2 56 .436  

5 .561e .315 .240 9.28584 .041 3.322 1 55 .074  

6 .564f .318 .230 9.34944 .003 .254 1 54 .616 2.028

a. Predictors: (Constant), Baseline Par Score- light intensity 

b. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age Identification 

d. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Intensive phase (1-15), Total amount of time 

spent with HE for intensive phase (session 1-15) 

e. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Intensive phase (1-15), Total amount of time 

spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned 

f. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Intensive phase (1-15), Total amount of time 

spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned, 6 

Month Total Health Care Climate Questionnaire Score (quality)  

g. Dependent Variable: 6 month Par Score- light intensity 
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ANOVAg 

Model Sum of Squares df Mean Square F Sig. 

Regression 1702.293 1 1702.293 19.558 .000a

Residual 5222.303 60 87.038   

1 

Total 6924.596 61    

Regression 1712.699 2 856.349 9.694 .000b

Residual 5211.897 59 88.337   

2 

Total 6924.596 61    

Regression 1744.257 3 581.419 6.510 .001c

Residual 5180.338 58 89.316   

3 

Total 6924.596 61    

Regression 1895.694 5 379.139 4.222 .003d

Residual 5028.902 56 89.802   

4 

Total 6924.596 61    

Regression 2182.124 6 363.687 4.218 .001e

Residual 4742.472 55 86.227   

5 

Total 6924.596 61    

Regression 2204.349 7 314.907 3.603 .003f

Residual 4720.246 54 87.412   

6 

Total 6924.596 61    

a. Predictors: (Constant), Baseline Par Score- light intensity 

b. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age 

Identification 

d. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Intensive phase 

(1-15), Total amount of time spent with HE for intensive phase (session 1-15) 

e. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Intensive phase 

(1-15), Total amount of time spent with HE for intensive phase (session 1-15), percentage of 

intervention implemented as planned 
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f. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Intensive phase 

(1-15), Total amount of time spent with HE for intensive phase (session 1-15), percentage of 

intervention implemented as planned, 6 Month Total Health Care Climate Questionnaire Score 

(quality)  

g. Dependent Variable: 6 month Par Score- light intensity 

 

Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 50.436 11.718  4.304 .0001 

Baseline Par Score- light 

intensity 

.493 .111 .496 4.422 .000

(Constant) 50.734 11.837  4.286 .000

Baseline Par Score- light 

intensity 

.496 .113 .499 4.403 .000

2 

Gender Identification -.898 2.618 -.039 -.343 .733

(Constant) 47.205 13.301  3.549 .001

Baseline Par Score- light 

intensity 

.495 .113 .498 4.368 .000

Gender Identification -.697 2.654 -.030 -.262 .794

3 

Age Identification .067 .113 .068 .594 .555

(Constant) 53.679 14.295  3.755 .000

Baseline Par Score- light 

intensity 

.482 .114 .484 4.222 .000

Gender Identification -.674 2.664 -.029 -.253 .801

Age Identification .077 .114 .078 .671 .505

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

-.004 .005 -.096 -.822 .415

4 

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.114 .138 -.097 -.830 .410

 256



(Constant) 36.709 16.820  2.182 .033

Baseline Par Score- light 

intensity 

.484 .112 .487 4.327 .000

Gender Identification -1.369 2.639 -.059 -.519 .606

Age Identification .086 .112 .087 .764 .448

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

-.004 .005 -.086 -.750 .456

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.106 .135 -.089 -.784 .437

5 

percentage of intervention 

implemented as planned 

21.407 11.746 .206 1.823 .074

(Constant) 42.363 20.310  2.086 .042

Baseline Par Score- light 

intensity 

.483 .113 .485 4.286 .000

Gender Identification -1.426 2.659 -.062 -.536 .594

Age Identification .087 .113 .088 .771 .444

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

-.004 .005 -.085 -.735 .465

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.098 .137 -.083 -.714 .478

percentage of intervention 

implemented as planned 

21.891 11.865 .211 1.845 .071

6 

6 Month Total Health Care 

Climate Questionnaire Score 

(quality)  

-.064 .126 -.057 -.504 .616
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Moderate Intensity (Moderate Intensity PAR Scores) 
 

Model Summaryg 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change 

Durbin-

Watson

1 .291a .084 .069 5.67432 .084 5.531 1 60 .022  

2 .291b .085 .054 5.72175 .000 .009 1 59 .923  

3 .291c .085 .037 5.77004 .000 .017 1 58 .898  

4 .301d .091 .009 5.85374 .006 .177 2 56 .839  

5 .347e .120 .024 5.80961 .030 1.854 1 55 .179  

6 .422f .178 .072 5.66562 .058 3.831 1 54 .055 1.676

a. Predictors: (Constant), Baseline Par Score- moderate intensity 

b. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age Identification 

d. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Intensive phase (1-15), Total amount of 

time spent with HE for intensive phase (session 1-15) 

e. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Intensive phase (1-15), Total amount of 

time spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned 

f. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Intensive phase (1-15), Total amount of 

time spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned, 

6 Month Total Health Care Climate Questionnaire Score (quality)  

g. Dependent Variable: 6 Month Par Score- moderate intensity 
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ANOVAg 

Model Sum of Squares df Mean Square F Sig. 

Regression 178.099 1 178.099 5.531 .022a

Residual 1931.877 60 32.198   

1 

Total 2109.975 61    

Regression 178.406 2 89.203 2.725 .074b

Residual 1931.569 59 32.738   

2 

Total 2109.975 61    

Regression 178.962 3 59.654 1.792 .159c

Residual 1931.013 58 33.293   

3 

Total 2109.975 61    

Regression 191.061 5 38.212 1.115 .363d

Residual 1918.914 56 34.266   

4 

Total 2109.975 61    

Regression 253.641 6 42.274 1.252 .294e

Residual 1856.334 55 33.752   

5 

Total 2109.975 61    

Regression 376.616 7 53.802 1.676 .135f

Residual 1733.359 54 32.099   

6 

Total 2109.975 61    

a. Predictors: (Constant), Baseline Par Score- moderate intensity 

b. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age 

Identification 

d. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Intensive phase 

(1-15), Total amount of time spent with HE for intensive phase (session 1-15) 

e. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Intensive phase 

(1-15), Total amount of time spent with HE for intensive phase (session 1-15), percentage of 

intervention implemented as planned 
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f. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Intensive phase 

(1-15), Total amount of time spent with HE for intensive phase (session 1-15), percentage of 

intervention implemented as planned, 6 Month Total Health Care Climate Questionnaire Score 

(quality)  

g. Dependent Variable: 6 Month Par Score- moderate intensity 

 

Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 5.664 .924  6.128 .0001 

Baseline Par Score- 

moderate intensity 

.261 .111 .291 2.352 .022

(Constant) 5.543 1.559  3.555 .001

Baseline Par Score- 

moderate intensity 

.263 .114 .293 2.303 .025

2 

Gender Identification .157 1.622 .012 .097 .923

(Constant) 6.028 4.072  1.480 .144

Baseline Par Score- 

moderate intensity 

.263 .115 .293 2.283 .026

Gender Identification .130 1.649 .010 .079 .937

3 

Age Identification -.009 .069 -.016 -.129 .898

(Constant) 4.681 4.833  .969 .337

Baseline Par Score- 

moderate intensity 

.261 .117 .290 2.227 .030

Gender Identification .117 1.676 .009 .070 .945

Age Identification -.012 .071 -.022 -.171 .865

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

.001 .003 .058 .440 .662

4 

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

.026 .085 .040 .305 .761
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(Constant) 12.520 7.493  1.671 .100

Baseline Par Score- 

moderate intensity 

.259 .116 .288 2.229 .030

Gender Identification .435 1.680 .034 .259 .796

Age Identification -.016 .070 -.030 -.233 .817

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

.001 .003 .049 .379 .706

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

.022 .084 .034 .261 .795

5 

percentage of intervention 

implemented as planned 

-10.006 7.349 -.175 -1.362 .179

(Constant) -.378 9.840  -.038 .969

Baseline Par Score- 

moderate intensity 

.240 .114 .267 2.107 .040

Gender Identification .519 1.639 .041 .316 .753

Age Identification -.020 .068 -.036 -.288 .774

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

.001 .003 .046 .359 .721

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

.002 .083 .004 .030 .976

percentage of intervention 

implemented as planned 

-11.163 7.191 -.195 -1.552 .126

6 

6 Month Total Health Care 

Climate Questionnaire Score 

(quality)  

.150 .077 .245 1.957 .055

 
 
 
 
 
 

 261



Hard Intensity Physical Activity (Hard Intensity PAR Score) 
 

Model Summaryg 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change 

Durbin-

Watson

1 .886a .784 .781 1.31885 .784 218.305 1 60 .000  

2 .886b .785 .778 1.32741 .001 .229 1 59 .634  

3 .889c .790 .779 1.32495 .004 1.219 1 58 .274  

4 .889d .791 .773 1.34360 .001 .201 2 56 .819  

5 .893e .798 .776 1.33352 .007 1.849 1 55 .179  

6 .906f .820 .797 1.26875 .022 6.759 1 54 .012 1.824

a. Predictors: (Constant), Baseline Par Score- hard intensity 

b. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age Identification 

d. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Intensive phase (1-15), Total amount of time 

spent with HE for intensive phase (session 1-15) 

e. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Intensive phase (1-15), Total amount of time 

spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned 

f. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Intensive phase (1-15), Total amount of time 

spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned, 6 

Month Total Health Care Climate Questionnaire Score (quality)  

g. Dependent Variable: 6 Month Par Score- hard intensity 
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ANOVAg 

Model Sum of Squares df Mean Square F Sig. 

Regression 379.713 1 379.713 218.305 .000a

Residual 104.362 60 1.739   

1 

Total 484.075 61    

Regression 380.116 2 190.058 107.864 .000b

Residual 103.959 59 1.762   

2 

Total 484.075 61    

Regression 382.256 3 127.419 72.583 .000c

Residual 101.819 58 1.755   

3 

Total 484.075 61    

Regression 382.981 5 76.596 42.430 .000d

Residual 101.094 56 1.805   

4 

Total 484.075 61    

Regression 386.269 6 64.378 36.202 .000e

Residual 97.806 55 1.778   

5 

Total 484.075 61    

Regression 397.150 7 56.736 35.245 .000f

Residual 86.925 54 1.610   

6 

Total 484.075 61    

a. Predictors: (Constant), Baseline Par Score- hard intensity 

b. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age 

Identification 

d. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Intensive phase 

(1-15), Total amount of time spent with HE for intensive phase (session 1-15) 

e. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Intensive phase 

(1-15), Total amount of time spent with HE for intensive phase (session 1-15), percentage of 

intervention implemented as planned 
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f. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Intensive phase 

(1-15), Total amount of time spent with HE for intensive phase (session 1-15), percentage of 

intervention implemented as planned, 6 Month Total Health Care Climate Questionnaire Score 

(quality)  

g. Dependent Variable: 6 Month Par Score- hard intensity 

 

Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) .324 .172  1.876 .0651 

Baseline Par Score- hard 

intensity 

.804 .054 .886 14.775 .000

(Constant) .193 .323  .597 .553

Baseline Par Score- hard 

intensity 

.810 .056 .892 14.405 .000

2 

Gender Identification .181 .378 .030 .478 .634

(Constant) 1.210 .976  1.240 .220

Baseline Par Score- hard 

intensity 

.793 .058 .874 13.630 .000

Gender Identification .101 .385 .017 .263 .793

3 

Age Identification -.018 .016 -.069 -1.104 .274

(Constant) 1.553 1.137  1.366 .177

Baseline Par Score- hard 

intensity 

.795 .059 .876 13.437 .000

Gender Identification .100 .390 .016 .256 .799

Age Identification -.018 .017 -.068 -1.067 .291

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

-9.113E-5 .001 -.008 -.120 .905

4 

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.011 .020 -.037 -.586 .560

 264



(Constant) 3.333 1.729  1.928 .059

Baseline Par Score- hard 

intensity 

.798 .059 .879 13.577 .000

Gender Identification .179 .391 .029 .456 .650

Age Identification -.019 .017 -.071 -1.120 .268

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

.000 .001 -.011 -.184 .855

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.012 .019 -.040 -.639 .525

5 

percentage of intervention 

implemented as planned 

-2.295 1.688 -.084 -1.360 .179

 (Constant) 7.169 2.209 3.245 .002

Baseline Par Score- hard 

intensity 

.806 .056 .888 14.391 .000

Gender Identification .151 .373 .025 .405 .687

Age Identification -.017 .016 -.065 -1.079 .285

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

-9.687E-5 .001 -.008 -.135 .893

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.007 .019 -.022 -.373 .711

percentage of intervention 

implemented as planned 

-1.963 1.611 -.072 -1.219 .228

6 

6 Month Total Health Care 

Climate Questionnaire Score 

(quality)  

-.045 .017 -.152 -2.600 .012
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Very Hard Intensity Physical Activity (Total Weekly Very Hard Intensity PAR Score) 
 

Model Summaryg 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change 

Durbin-

Watson 

1 .215a .046 .030 .72678 .046 2.904 1 60 .094  

2 .321b .103 .073 .71074 .057 3.738 1 59 .058  

3 .388c .151 .107 .69752 .048 3.258 1 58 .076  

4 .391d .153 .078 .70883 .002 .082 2 56 .921  

5 .391e .153 .061 .71524 .000 .001 1 55 .977  

6 .393f .154 .044 .72144 .001 .058 1 54 .811 1.945

a. Predictors: (Constant), Baseline Par Score- very hard intensity 

b. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age Identification 

d. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Intensive phase (1-15), Total amount of 

time spent with HE for intensive phase (session 1-15) 

e. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Intensive phase (1-15), Total amount of 

time spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned 

f. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Intensive phase (1-15), Total amount of 

time spent with HE for intensive phase (session 1-15), percentage of intervention implemented as planned, 

6 Month Total Health Care Climate Questionnaire Score (quality)  

g. Dependent Variable: 6 Month Par Score- very hard intensity 
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ANOVAg 

Model Sum of Squares df Mean Square F Sig. 

Regression 1.534 1 1.534 2.904 .094a

Residual 31.693 60 .528   

1 

Total 33.227 61    

Regression 3.422 2 1.711 3.388 .040b

Residual 29.804 59 .505   

2 

Total 33.227 61    

Regression 5.007 3 1.669 3.431 .023c

Residual 28.219 58 .487   

3 

Total 33.227 61    

Regression 5.090 5 1.018 2.026 .089d

Residual 28.136 56 .502   

4 

Total 33.227 61    

Regression 5.091 6 .848 1.659 .149e

Residual 28.136 55 .512   

5 

Total 33.227 61    

Regression 5.121 7 .732 1.405 .222f

Residual 28.106 54 .520   

6 

Total 33.227 61    

a. Predictors: (Constant), Baseline Par Score- very hard intensity 

b. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age 

Identification 

d. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Intensive phase 

(1-15), Total amount of time spent with HE for intensive phase (session 1-15) 

e. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Intensive phase 

(1-15), Total amount of time spent with HE for intensive phase (session 1-15), percentage of 

intervention implemented as planned 
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f. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Intensive phase 

(1-15), Total amount of time spent with HE for intensive phase (session 1-15), percentage of 

intervention implemented as planned, 6 Month Total Health Care Climate Questionnaire Score 

(quality)  

g. Dependent Variable: 6 Month Par Score- very hard intensity 

 

Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) .283 .095  2.979 .0041 

Baseline Par Score- very 

hard intensity 

.155 .091 .215 1.704 .094

(Constant) .558 .170  3.283 .002

Baseline Par Score- very 

hard intensity 

.128 .090 .177 1.421 .161

2 

Gender Identification -.386 .200 -.241 -1.933 .058

(Constant) 1.388 .489  2.838 .006

Baseline Par Score- very 

hard intensity 

.113 .089 .156 1.270 .209

Gender Identification -.436 .198 -.273 -2.204 .032

3 

Age Identification -.015 .008 -.221 -1.805 .076

(Constant) 1.478 .585  2.528 .014

Baseline Par Score- very 

hard intensity 

.114 .091 .158 1.259 .213

Gender Identification -.439 .201 -.275 -2.182 .033

Age Identification -.015 .009 -.223 -1.785 .080

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

5.241E-5 .000 .017 .130 .897

4 

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.004 .010 -.050 -.402 .689
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(Constant) 1.498 .916  1.635 .108

Baseline Par Score- very 

hard intensity 

.115 .092 .159 1.242 .219

Gender Identification -.438 .206 -.274 -2.129 .038

Age Identification -.015 .009 -.224 -1.768 .083

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

5.198E-5 .000 .016 .128 .899

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.004 .010 -.051 -.400 .691

5 

percentage of intervention 

implemented as planned 

-.026 .911 -.004 -.029 .977

(Constant) 1.701 1.253  1.358 .180

Baseline Par Score- very 

hard intensity 

.114 .093 .158 1.226 .226

Gender Identification -.441 .208 -.275 -2.120 .039

Age Identification -.015 .009 -.223 -1.747 .086

Total amount of time spent 

with HE for intensive phase 

(session 1-15) 

5.377E-5 .000 .017 .131 .896

Total number of educational 

materials given to each 

participant in Intensive phase 

(1-15) 

-.004 .011 -.047 -.365 .717

percentage of intervention 

implemented as planned 

-.008 .922 -.001 -.009 .993

6 

6 Month Total Health Care 

Climate Questionnaire Score 

(quality)  

-.002 .010 -.030 -.240 .811
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Multivariate Analyses: Non-Intensive Phase.  
Hierarchical multiple regression analyses for the dependent variable overall physical 
activity (Total Weekly PAR Score) at 12 months 
 

Model Summaryf 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change

Durbin-

Watson

1 .602a .363 .344 7.807197 .363 19.915 1 35 .000  

2 .635b .404 .369 7.661978 .041 2.339 1 34 .135  

3 .669c .447 .397 7.488141 .044 2.597 1 33 .117  

4 .688d .474 .389 7.538788 .026 .779 2 31 .468  

5 .703e .494 .393 7.511041 .021 1.229 1 30 .276 1.636

a. Predictors: (Constant), Baseline Total Weekly 

PAR Score  

      

b. Predictors: (Constant), Baseline Total Weekly PAR Score , 

Gender Identification 

     

c. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender 

Identification, Age Identification 

    

d. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Nonintensive phase (17-21), Total amount of 

time spent with HE for nonintensive phase (session 17-21) 

e. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Nonintensive phase (17-21), Total amount of 

time spent with HE for nonintensive phase (session 17-21), 12 Month Total Health Care Climate 

Questionnaire Score (quality) 

f. Dependent Variable: 12 Month Total Weekly PAR Score  
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ANOVAf 

Model Sum of Squares df Mean Square F Sig. 

Regression 1213.896 1 1213.896 19.915 .000a

Residual 2133.332 35 60.952   

1 

Total 3347.227 36    

Regression 1351.226 2 675.613 11.508 .000b

Residual 1996.001 34 58.706   

2 

Total 3347.227 36    

Regression 1496.843 3 498.948 8.898 .000c

Residual 1850.385 33 56.072   

3 

Total 3347.227 36    

Regression 1585.394 5 317.079 5.579 .001d

Residual 1761.833 31 56.833   

4 

Total 3347.227 36    

Regression 1654.755 6 275.793 4.889 .001e

Residual 1692.472 30 56.416   

5 

Total 3347.227 36    

a. Predictors: (Constant), Baseline Total Weekly PAR Score    

b. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification  

c. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification, Age Identification 

d. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Nonintensive phase (17-21), Total amount of 

time spent with HE for nonintensive phase (session 17-21) 

e. Predictors: (Constant), Baseline Total Weekly PAR Score , Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Nonintensive phase (17-21), Total amount of 

time spent with HE for nonintensive phase (session 17-21), 12 Month Total Health Care Climate 

Questionnaire Score (quality) 

f. Dependent Variable: 12 Month Total Weekly PAR Score   
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Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 38.275 16.100  2.377 .0231 

Baseline Total Weekly PAR 

Score  
.646 .145 .602 4.463 .000

(Constant) 44.874 16.379  2.740 .010

Baseline Total Weekly PAR 

Score  
.614 .144 .572 4.270 .000

2 

Gender Identification -4.282 2.800 -.205 -1.529 .135

(Constant) 57.288 17.764  3.225 .003

Baseline Total Weekly PAR 

Score  
.595 .141 .554 4.217 .000

Gender Identification -4.898 2.763 -.234 -1.773 .085

3 

Age Identification -.189 .117 -.211 -1.612 .117

(Constant) 57.445 17.974  3.196 .003

Baseline Total Weekly PAR 

Score  
.600 .142 .559 4.226 .000

Gender Identification -4.900 2.811 -.234 -1.743 .091

Age Identification -.209 .119 -.233 -1.753 .089

Total amount of time spent 

with HE for nonintensive 

phase (session 17-21) 

-.007 .014 -.066 -.493 .626

4 

Total number of educational 

materials given to each 

participant in Nonintensive 

phase (17-21) 

1.385 1.144 .161 1.210 .235

(Constant) 48.043 19.814  2.425 .022

Baseline Total Weekly PAR 

Score  
.557 .147 .519 3.791 .001

Gender Identification -5.224 2.815 -.250 -1.855 .073

5 

Age Identification -.230 .120 -.258 -1.917 .065
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Total amount of time spent 

with HE for nonintensive 

phase (session 17-21) 

-.005 .014 -.047 -.351 .728

Total number of educational 

materials given to each 

participant in Nonintensive 

phase (17-21) 

1.314 1.142 .153 1.151 .259

12 Month Total Health Care 

Climate Questionnaire Score 

(quality) 

.159 .144 .152 1.109 .276

a. Dependent Variable: 12 Month Total Weekly PAR Score    

 
 
Hierarchical multiple regression analyses for the dependent variable total active hours 
(Total Weekly Active Hours) at 12 months 
 

Model Summaryf 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change

Durbin-

Watson 

1 .496a .246 .225 6.38844 .246 11.431 1 35 .002  

2 .542b .294 .253 6.27188 .048 2.313 1 34 .138  

3 .564c .319 .257 6.25548 .024 1.179 1 33 .286  

4 .585d .342 .236 6.34089 .024 .558 2 31 .578  

5 .657e .432 .318 5.99047 .090 4.733 1 30 .038 1.786

a. Predictors: (Constant), Total number of hours active at 

baseline 

     

b. Predictors: (Constant), Total number of hours active at baseline, 

Gender Identification 

    

c. Predictors: (Constant), Total number of hours active at baseline, Gender 

Identification, Age Identification 

  

d. Predictors: (Constant), Total number of hours active at baseline, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Nonintensive phase (17-21), Total 

amount of time spent with HE for nonintensive phase (session 17-21) 
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e. Predictors: (Constant), Total number of hours active at baseline, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Nonintensive phase (17-21), Total 

amount of time spent with HE for nonintensive phase (session 17-21), 12 Month Total Health Care Climate 

Questionnaire Score (quality) 

f. Dependent Variable: Total number of hours active at 12 months  

 

ANOVAf 

Model Sum of Squares df Mean Square F Sig. 

Regression 466.541 1 466.541 11.431 .002a

Residual 1428.427 35 40.812   

1 

Total 1894.968 36    

Regression 557.529 2 278.765 7.087 .003b

Residual 1337.439 34 39.336   

2 

Total 1894.968 36    

Regression 603.645 3 201.215 5.142 .005c

Residual 1291.323 33 39.131   

3 

Total 1894.968 36    

Regression 648.555 5 129.711 3.226 .018d

Residual 1246.413 31 40.207   

4 

Total 1894.968 36    

Regression 818.395 6 136.399 3.801 .006e

Residual 1076.574 30 35.886   

5 

Total 1894.968 36    

a. Predictors: (Constant), Total number of hours active at baseline  

b. Predictors: (Constant), Total number of hours active at baseline, Gender Identification 

c. Predictors: (Constant), Total number of hours active at baseline, Gender Identification, Age Identification 

d. Predictors: (Constant), Total number of hours active at baseline, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Nonintensive phase (17-21), Total 

amount of time spent with HE for nonintensive phase (session 17-21) 

e. Predictors: (Constant), Total number of hours active at baseline, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Nonintensive phase (17-21), Total 

amount of time spent with HE for nonintensive phase (session 17-21), 12 Month Total Health Care Climate 

Questionnaire Score (quality) 

f. Dependent Variable: Total number of hours active at 12 months  
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Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 30.020 11.772  2.550 .0151 

Total number of hours active 

at baseline 
.558 .165 .496 3.381 .002

(Constant) 32.649 11.686  2.794 .008

Total number of hours active 

at baseline 
.555 .162 .493 3.424 .002

2 

Gender Identification -3.447 2.267 -.219 -1.521 .138

(Constant) 37.828 12.594  3.004 .005

Total number of hours active 

at baseline 
.563 .162 .500 3.479 .001

Gender Identification -3.760 2.279 -.239 -1.650 .108

3 

Age Identification -.106 .098 -.157 -1.086 .286

(Constant) 38.087 12.787  2.979 .006

Total number of hours active 

at baseline 
.567 .164 .504 3.453 .002

Gender Identification -3.789 2.336 -.241 -1.622 .115

Age Identification -.121 .100 -.179 -1.206 .237

Total amount of time spent 

with HE for nonintensive 

phase (session 17-21) 

-.004 .012 -.057 -.378 .708

4 

Total number of educational 

materials given to each 

participant in Nonintensive 

phase (17-21) 

.995 .962 .154 1.035 .309

(Constant) 21.107 14.382  1.468 .153

Total number of hours active 

at baseline 
.489 .159 .434 3.067 .005

Gender Identification -4.100 2.212 -.261 -1.854 .074

5 

Age Identification -.147 .095 -.219 -1.546 .132
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Total amount of time spent 

with HE for nonintensive 

phase (session 17-21) 

-.001 .011 -.014 -.097 .923

Total number of educational 

materials given to each 

participant in Nonintensive 

phase (17-21) 

.899 .910 .139 .989 .331

12 Month Total Health Care 

Climate Questionnaire Score 

(quality) 

.247 .113 .313 2.175 .038

a. Dependent Variable: Total number of hours active at 12 months   

 
Hierarchical multiple regression analyses for the dependent variable physical activity 
intensity (light, moderate, hard, very hard) at 12 months 
 
Light Intensity Physical Activity (Total Weekly Light Intensity PAR Score) 
 

Model Summaryf 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change 

Durbin-

Watson 

1 .441a .194 .171 11.34756 .194 8.430 1 35 .006  

2 .499b .249 .204 11.11783 .054 2.461 1 34 .126  

3 .505c .255 .188 11.23350 .007 .303 1 33 .585  

4 .529d .279 .163 11.40199 .024 .516 2 31 .602  

5 .630e .397 .276 10.60566 .117 5.830 1 30 .022 1.800

a. Predictors: (Constant), Baseline Par Score- light intensity 

b. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age Identification 

d. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Nonintensive phase (17-21), Total amount of 

time spent with HE for nonintensive phase (session 17-21) 

e. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Nonintensive phase (17-21), Total amount of 

time spent with HE for nonintensive phase (session 17-21), 12 Month Total Health Care Climate 

Questionnaire Score (quality) 

f. Dependent Variable: 12 Month Par Score- light intensity 
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ANOVAf 

Model Sum of Squares df Mean Square F Sig. 

Regression 1085.558 1 1085.558 8.430 .006a

Residual 4506.853 35 128.767   

1 

Total 5592.411 36    

Regression 1389.803 2 694.901 5.622 .008b

Residual 4202.608 34 123.606   

2 

Total 5592.411 36    

Regression 1428.089 3 476.030 3.772 .020c

Residual 4164.322 33 126.192   

3 

Total 5592.411 36    

Regression 1562.244 5 312.449 2.403 .059d

Residual 4030.167 31 130.005   

4 

Total 5592.411 36    

Regression 2218.008 6 369.668 3.287 .013e

Residual 3374.403 30 112.480   

5 

Total 5592.411 36    

a. Predictors: (Constant), Baseline Par Score- light intensity 

b. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age 

Identification 

d. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Nonintensive 

phase (17-21), Total amount of time spent with HE for nonintensive phase (session 17-21) 

e. Predictors: (Constant), Baseline Par Score- light intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Nonintensive 

phase (17-21), Total amount of time spent with HE for nonintensive phase (session 17-21), 12 

Month Total Health Care Climate Questionnaire Score (quality) 

f. Dependent Variable: 12 Month Par Score- light intensity 
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Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 47.927 18.551  2.583 .0141 

Baseline Par Score- light 

intensity 

.512 .176 .441 2.904 .006

(Constant) 50.026 18.225  2.745 .010

Baseline Par Score- light 

intensity 

.534 .173 .460 3.081 .004

2 

Gender Identification -6.324 4.031 -.234 -1.569 .126

(Constant) 55.087 20.579  2.677 .011

Baseline Par Score- light 

intensity 

.536 .175 .461 3.058 .004

Gender Identification -6.613 4.106 -.245 -1.610 .117

3 

Age Identification -.096 .175 -.083 -.551 .585

(Constant) 55.018 20.888  2.634 .013

Baseline Par Score- light 

intensity 

.548 .179 .471 3.058 .005

Gender Identification -6.616 4.210 -.245 -1.571 .126

Age Identification -.122 .180 -.105 -.679 .502

Total amount of time spent 

with HE for nonintensive 

phase (session 17-21) 

-.010 .021 -.073 -.463 .646

4 

Total number of educational 

materials given to each 

participant in Nonintensive 

phase (17-21) 

1.673 1.730 .151 .967 .341

(Constant) 20.794 24.050  .865 .394

Baseline Par Score- light 

intensity 

.449 .172 .386 2.617 .014

Gender Identification -7.048 3.920 -.261 -1.798 .082

5 

Age Identification -.176 .169 -.153 -1.047 .303
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Total amount of time spent 

with HE for nonintensive 

phase (session 17-21) 

-.002 .020 -.017 -.116 .909

Total number of educational 

materials given to each 

participant in Nonintensive 

phase (17-21) 

1.467 1.611 .132 .911 .370

12 Month Total Health Care 

Climate Questionnaire Score 

(quality) 

.486 .201 .360 2.415 .022

 
 
Moderate Intensity Physical Activity (Total Weekly Moderate Intensity PAR Score) 
 

Model Summaryf 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change 

Durbin-

Watson 

1 .353a .125 .100 6.82829 .125 4.986 1 35 .032  

2 .375b .141 .090 6.86389 .016 .638 1 34 .430  

3 .420c .177 .102 6.82011 .036 1.438 1 33 .239  

4 .421d .177 .044 7.03568 .000 .004 2 31 .996  

5 .655e .429 .315 5.95744 .252 13.237 1 30 .001 1.604

a. Predictors: (Constant), Baseline Par Score- moderate intensity 

b. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age Identification 

d. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Nonintensive phase (17-21), Total 

amount of time spent with HE for nonintensive phase (session 17-21) 

e. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Nonintensive phase (17-21), Total 

amount of time spent with HE for nonintensive phase (session 17-21), 12 Month Total Health Care Climate 

Questionnaire Score (quality) 

f. Dependent Variable: 12 Month Par Score- moderate intensity 
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ANOVAf 

Model Sum of Squares df Mean Square F Sig. 

Regression 232.473 1 232.473 4.986 .032a

Residual 1631.892 35 46.625   

1 

Total 1864.365 36    

Regression 262.524 2 131.262 2.786 .076b

Residual 1601.841 34 47.113   

2 

Total 1864.365 36    

Regression 329.405 3 109.802 2.361 .089c

Residual 1534.960 33 46.514   

3 

Total 1864.365 36    

Regression 329.841 5 65.968 1.333 .277d

Residual 1534.524 31 49.501   

4 

Total 1864.365 36    

Regression 799.632 6 133.272 3.755 .007e

Residual 1064.733 30 35.491   

5 

Total 1864.365 36    

a. Predictors: (Constant), Baseline Par Score- moderate intensity 

b. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age 

Identification 

d. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Nonintensive 

phase (17-21), Total amount of time spent with HE for nonintensive phase (session 17-21) 

e. Predictors: (Constant), Baseline Par Score- moderate intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Nonintensive 

phase (17-21), Total amount of time spent with HE for nonintensive phase (session 17-21), 12 

Month Total Health Care Climate Questionnaire Score (quality) 

f. Dependent Variable: 12 Month Par Score- moderate intensity 
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Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 5.341 1.443  3.701 .0011 

Baseline Par Score- 

moderate intensity 

.388 .174 .353 2.233 .032

(Constant) 3.782 2.432  1.555 .129

Baseline Par Score- 

moderate intensity 

.417 .179 .379 2.337 .025

2 

Gender Identification 2.023 2.533 .130 .799 .430

(Constant) 10.712 6.264  1.710 .097

Baseline Par Score- 

moderate intensity 

.416 .177 .378 2.346 .025

Gender Identification 1.642 2.537 .105 .647 .522

3 

Age Identification -.128 .106 -.191 -1.199 .239

(Constant) 10.771 6.671  1.615 .117

Baseline Par Score- 

moderate intensity 

.415 .186 .377 2.229 .033

Gender Identification 1.664 2.635 .107 .632 .532

Age Identification -.127 .111 -.190 -1.143 .262

Total amount of time spent 

with HE for nonintensive 

phase (session 17-21) 

.000 .013 -.006 -.037 .971

4 

Total number of educational 

materials given to each 

participant in Nonintensive 

phase (17-21) 

-.085 1.067 -.013 -.080 .937

(Constant) 47.244 11.507  4.106 .000

Baseline Par Score- 

moderate intensity 

.398 .158 .362 2.529 .017

Gender Identification 2.105 2.234 .135 .942 .354

5 

Age Identification -.080 .095 -.119 -.841 .407
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Total amount of time spent 

with HE for nonintensive 

phase (session 17-21) 

-.006 .011 -.073 -.505 .617

Total number of educational 

materials given to each 

participant in Nonintensive 

phase (17-21) 

.058 .904 .009 .065 .949

12 Month Total Health Care 

Climate Questionnaire Score 

(quality) 

-.400 .110 -.512 -3.638 .001

 
 
Hard Intensity Physical Activity (Total Weekly Hard Intensity PAR Score) 
 

Model Summaryf 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change 

Durbin-

Watson

1 .264a .070 .043 1.33922 .070 2.620 1 35 .115  

2 .335b .112 .060 1.32737 .042 1.627 1 34 .211  

3 .360c .129 .050 1.33421 .017 .652 1 33 .425  

4 .398d .159 .023 1.35329 .029 .538 2 31 .589  

5 .399e .159 -.009 1.37515 .001 .022 1 30 .882 2.011

a. Predictors: (Constant), Baseline Par Score- hard intensity 

b. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age Identification 

d. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Nonintensive phase (17-21), Total amount of 

time spent with HE for nonintensive phase (session 17-21) 

e. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age Identification, Total 

number of educational materials given to each participant in Nonintensive phase (17-21), Total amount of 

time spent with HE for nonintensive phase (session 17-21), 12 Month Total Health Care Climate 

Questionnaire Score (quality) 

f. Dependent Variable: 12 Month Par Score- hard intensity 
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ANOVAf 

df Mean Square Model Sum of Squares F Sig. 

1 4.699Regression 4.699 2.620 .115a

Residual 62.773 35 1.794   

1 

36   Total 67.471  

Regression 7.566 2 3.783 2.147 .132b

Residual 59.905 34 1.762   

2 

Total 67.471 36    

Regression 8.727 3 2.909 1.634 .200c

Residual 58.744 33 1.780   

3 

Total 67.471 36    

Regression 10.698 5 2.140 1.168 .347d

Residual 56.773 31 1.831   

4 

Total 67.471 36    

Regression 10.740 6 1.790 .947 .477e

Residual 56.731 30 1.891   

5 

Total 67.471 36    

a. Predictors: (Constant), Baseline Par Score- hard intensity 

b. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age 

Identification 

d. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Nonintensive 

phase (17-21), Total amount of time spent with HE for nonintensive phase (session 17-21) 

e. Predictors: (Constant), Baseline Par Score- hard intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Nonintensive 

phase (17-21), Total amount of time spent with HE for nonintensive phase (session 17-21), 12 

Month Total Health Care Climate Questionnaire Score (quality) 

f. Dependent Variable: 12 Month Par Score- hard intensity 
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Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) .531 .227  2.343 .0251 

Baseline Par Score- hard 

intensity 

.116 .072 .264 1.619 .115

(Constant) .985 .420  2.342 .025

Baseline Par Score- hard 

intensity 

.095 .073 .216 1.301 .202

2 

Gender Identification -.628 .493 -.212 -1.276 .211

(Constant) .010 1.279  .008 .994

Baseline Par Score- hard 

intensity 

.111 .076 .253 1.461 .153

Gender Identification -.552 .504 -.186 -1.095 .282

3 

Age Identification .017 .022 .137 .808 .425

(Constant) -.211 1.335  -.158 .875

Baseline Par Score- hard 

intensity 

.117 .078 .265 1.505 .142

Gender Identification -.561 .515 -.189 -1.088 .285

Age Identification .021 .022 .164 .942 .354

Total amount of time spent 

with HE for nonintensive 

phase (session 17-21) 

.002 .002 .111 .654 .518

4 

Total number of educational 

materials given to each 

participant in Nonintensive 

phase (17-21) 

-.185 .205 -.152 -.900 .375

(Constant) -.550 2.638  -.209 .836

Baseline Par Score- hard 

intensity 

.116 .080 .262 1.453 .157

Gender Identification -.567 .526 -.191 -1.080 .289

5 

Age Identification .020 .023 .160 .890 .381

 284



Total amount of time spent 

with HE for nonintensive 

phase (session 17-21) 

.002 .003 .114 .656 .517

Total number of educational 

materials given to each 

participant in Nonintensive 

phase (17-21) 

-.186 .209 -.153 -.891 .380

12 Month Total Health Care 

Climate Questionnaire Score 

(quality) 

.004 .026 .026 .150 .882

 
 
Very Hard Intensity Physical Activity (Total Weekly Very Hard Intensity PAR Score) 
 

Model Summaryf 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change 

Durbin-

Watson

1 .364a .132 .107 .92913 .132 5.333 1 35 .027  

2 .481b .232 .186 .88704 .099 4.400 1 34 .043  

3 .548c .301 .237 .85903 .069 3.254 1 33 .080  

4 .558d .311 .200 .87978 .010 .231 2 31 .795  

5 .558e .311 .174 .89406 .000 .018 1 30 .895 2.528

a. Predictors: (Constant), Baseline Par Score- very hard intensity 

b. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age Identification 

d. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Nonintensive phase (17-21), Total 

amount of time spent with HE for nonintensive phase (session 17-21) 

e. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age Identification, 

Total number of educational materials given to each participant in Nonintensive phase (17-21), Total 

amount of time spent with HE for nonintensive phase (session 17-21), 12 Month Total Health Care Climate 

Questionnaire Score (quality) 

f. Dependent Variable: 12 Month Par Score- very hard intensity 
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ANOVAf 

Model Sum of Squares df Mean Square F Sig. 

Regression 4.604 1 4.604 5.333 .027a

Residual 30.215 35 .863   

1 

Total 34.819 36    

Regression 8.066 2 4.033 5.126 .011b

Residual 26.753 34 .787   

2 

Total 34.819 36    

Regression 10.467 3 3.489 4.728 .007c

Residual 24.352 33 .738   

3 

Total 34.819 36    

Regression 10.824 5 2.165 2.797 .034d

Residual 23.995 31 .774   

4 

Total 34.819 36    

Regression 10.838 6 1.806 2.260 .064e

Residual 23.980 30 .799   

5 

Total 34.819 36    

a. Predictors: (Constant), Baseline Par Score- very hard intensity 

b. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification 

c. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age 

Identification 

d. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Nonintensive 

phase (17-21), Total amount of time spent with HE for nonintensive phase (session 17-21) 

e. Predictors: (Constant), Baseline Par Score- very hard intensity, Gender Identification, Age 

Identification, Total number of educational materials given to each participant in Nonintensive 

phase (17-21), Total amount of time spent with HE for nonintensive phase (session 17-21), 12 

Month Total Health Care Climate Questionnaire Score (quality) 

f. Dependent Variable: 12 Month Par Score- very hard intensity 
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Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) .304 .157  1.933 .0611 

Baseline Par Score- very 

hard intensity 

.350 .152 .364 2.309 .027

(Constant) .789 .276  2.861 .007

Baseline Par Score- very 

hard intensity 

.302 .147 .314 2.063 .047

2 

Gender Identification -.681 .324 -.319 -2.098 .043

(Constant) 2.118 .784  2.703 .011

Baseline Par Score- very 

hard intensity 

.278 .143 .289 1.950 .060

Gender Identification -.761 .317 -.357 -2.398 .022

3 

Age Identification -.024 .013 -.266 -1.804 .080

(Constant) 2.243 .825  2.718 .011

Baseline Par Score- very 

hard intensity 

.266 .147 .276 1.810 .080

Gender Identification -.733 .328 -.344 -2.235 .033

Age Identification -.025 .014 -.270 -1.772 .086

Total amount of time spent 

with HE for nonintensive 

phase (session 17-21) 

-.001 .002 -.100 -.653 .519

4 

Total number of educational 

materials given to each 

participant in Nonintensive 

phase (17-21) 

-.011 .133 -.013 -.085 .933

(Constant) 2.045 1.709  1.197 .241

Baseline Par Score- very 

hard intensity 

.264 .150 .274 1.755 .090

Gender Identification -.736 .334 -.345 -2.203 .035

5 

Age Identification -.025 .014 -.273 -1.744 .091
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Total amount of time spent 

with HE for nonintensive 

phase (session 17-21) 

-.001 .002 -.098 -.623 .538

Total number of educational 

materials given to each 

participant in Nonintensive 

phase (17-21) 

-.012 .136 -.014 -.089 .929

12 Month Total Health Care 

Climate Questionnaire Score 

(quality) 

.002 .017 .021 .133 .895

 
 
Post-Hoc Analyses & Results 

Linear regression analysis investigating ability of 6 month overall physical activity scores 
to predict 12 month overall physical activity scores (Total Weekly PAR Score) 
 

Model Summary(b) 

Change Statistics 

Model R R Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change 

1 .639a .408 .401 7.493824 .408 59.268 1 86 .000

a. Predictors: (Constant), 6 month Total Weekly PAR Score 
b. Dependent Variable: 12 Month Total Weekly PAR Score 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

Regression 3328.359 1 3328.359 59.268 .000a

Residual 4829.536 86 56.157   

1 

Total 8157.895 87    

a. Predictors: (Constant), 6 month Total Weekly PAR Score   
b. Dependent Variable: 12 Month Total Weekly PAR Score   
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Coefficients(a) 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

95% Confidence 

Interval for B 

Model B Std. Error Beta t Sig. 
Lower 

Bound 

Upper 

Bound 

(Constant) 32.272 10.121  3.189 .002 12.151 52.3921 

6 month Total Weekly 

PAR Score 
.705 .092 .639 7.699 .000 .523 .887

a. Dependent Variable: 12 Month Total Weekly 

PAR Score 

     

 
 
Linear regression analysis investigating ability of 6 month total active hours to predict 12 
month total active hours (Total Weekly Active Hours) 
 

Model Summaryb 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change

Durbin-

Watson 

1 .627a .393 .386 5.71672 .393 55.694 1 86 .000 1.834

a. Predictors: (Constant), Total number of hours active at 6 

months 

     

b. Dependent Variable: Total number of hours active at 12 

months 

     

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

Regression 1820.145 1 1820.145 55.694 .000a

Residual 2810.560 86 32.681   

1 

Total 4630.706 87    

a. Predictors: (Constant), Total number of hours active at 6 months  

b. Dependent Variable: Total number of hours active at 12 months  
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Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 19.016 6.816  2.790 .0061 

Total number of hours active 

at 6 months 
.726 .097 .627 7.463 .000

a. Dependent Variable: Total number of hours active at 12 months   

 
 
Linear regression analysis investigating ability of 6 month physical activity intensity 
scores to predict 12 month physical activity intensity scores (light, moderate, hard, very 
hard) 
 
Light Intensity Physical Activity (Total Weekly Light Intensity PAR Score) 
 

Model Summaryb 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change 

Durbin-

Watson 

1 .598a .357 .350 10.10682 .357 47.829 1 86 .000 1.839

a. Predictors: (Constant), 6 month Par Score- 

light intensity 

      

b. Dependent Variable: 12 Month Par Score- 

light intensity 

      

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

Regression 4885.598 1 4885.598 47.829 .000a

Residual 8784.705 86 102.148   

1 

Total 13670.303 87    

a. Predictors: (Constant), 6 month Par Score- light intensity   

b. Dependent Variable: 12 Month Par Score- light intensity   
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Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 29.869 10.416  2.867 .0051 

6 month Par Score- light 

intensity 
.705 .102 .598 6.916 .000

a. Dependent Variable: 12 Month Par Score- light intensity    

 
 
Moderate Intensity Physical Activity (Total Weekly Moderate Intensity PAR Score) 
 

Model Summaryb 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change 

Durbin-

Watson

1 .362a .131 .121 6.77523 .131 12.979 1 86 .001 1.976

a. Predictors: (Constant), 6 Month Par Score- moderate 

intensity 

     

b. Dependent Variable: 12 Month Par Score- moderate 

intensity 

     

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

Regression 595.772 1 595.772 12.979 .001a

Residual 3947.726 86 45.904   

1 

Total 4543.498 87    

a. Predictors: (Constant), 6 Month Par Score- moderate intensity  

b. Dependent Variable: 12 Month Par Score- moderate intensity  
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Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) 4.307 1.124  3.834 .0001 

6 Month Par Score- 

moderate intensity 
.414 .115 .362 3.603 .001

a. Dependent Variable: 12 Month Par Score- moderate intensity   

 
 
Hard Intensity Physical Activity (Total Weekly Hard Intensity PAR Score) 
 

Model Summaryb 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate 
R Square 

Change F Change df1 df2 

Sig. F 

Change

Durbin-

Watson

1 .248a .061 .051 1.34006 .061 5.627 1 86 .020 1.472

a. Predictors: (Constant), 6 Month Par Score- hard 

intensity 

      

b. Dependent Variable: 12 Month Par Score- hard 

intensity 

      

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

Regression 10.105 1 10.105 5.627 .020a

Residual 154.436 86 1.796   

1 

Total 164.542 87    

a. Predictors: (Constant), 6 Month Par Score- hard intensity   

b. Dependent Variable: 12 Month Par Score- hard intensity   
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Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) .454 .160  2.827 .0061 

6 Month Par Score- hard 

intensity 
.242 .102 .248 2.372 .020

a. Dependent Variable: 12 Month Par Score- hard intensity    

 
 
Very Hard Intensity Physical Activity (Total Weekly Very Hard Intensity PAR Score) 
 

Model Summaryb 

Change Statistics 

Model R 

R 

Square 

Adjusted 

R Square

Std. Error of 

the Estimate
R Square 

Change F Change df1 df2 

Sig. F 

Change 

Durbin-

Watson 

1 .414a .171 .161 .90497 .171 17.739 1 86 .000 1.678

a. Predictors: (Constant), 6 Month Par Score- very hard 

intensity 

     

b. Dependent Variable: 12 Month Par Score- very hard 

intensity 

     

 
 

ANOVAb 

Model Sum of Squares df Mean Square F Sig. 

Regression 14.528 1 14.528 17.739 .000a

Residual 70.431 86 .819   

1 

Total 84.959 87    

a. Predictors: (Constant), 6 Month Par Score- very hard intensity  

b. Dependent Variable: 12 Month Par Score- very hard intensity  
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Coefficients(a) 

Unstandardized Coefficients 

Standardized 

Coefficients 

Model B Std. Error Beta t Sig. 

(Constant) .205 .106  1.926 .0571 

6 Month Par Score- very 

hard intensity 
.504 .120 .414 4.212 .000

a. Dependent Variable: 12 Month Par Score- very hard intensity   

 
 

 


