
THE EFFECTIVENESS OF A COMMUNITY-CENTERED 

APPROACH TO WORKPLACE HEALTH PROMOTION 

A thesis submitted to the College of 

Graduate Studies and Research 

in Partial Fulfillment of the Requirements 

for the Degree of Masters of Science 

in the Department of Kinesiology 

University of Saskatchewan 

Saskatoon 

By 

Tanya Lynn Grand 

© Copyright Tanya Lynn Grand, May 2005. All rights reserved. 

so 7 00\ 12 1 C04- Ll 



PERMISSION TO USE 

In presenting this thesis in partial fulfillment of the requirements for a 

Postgraduate degree from the University of Saskatchewan, I agree that the Libraries of 

this University may make it freely available for inspection. I further agree that 

permission for copying of this thesis in any manner, in whole or 'in part, for scholarly 

purposes may be granted by the professor or professors who supervised my thesis work 

or, in their absence, by the Head of the Department or the Dean of the College in which 

my thesis work was done. It is understood that any copying or publication or use of this 

thesis or parts thereof for financial gain shall not be allowed without my written 

permission. It is also understood that due recognition shall be given to me or to the 

University of Saskatchewan in any scholarly use which may be made of any material in 

my thesis. 

Requests for permission to copy or to make other use of the material in this thesis 

in whole or in part should be addressed to: 

Dean of the college of Kinesiology 

University of Saskatchewan 

87 Campus Drive 

Saskatoon, Saskatchewan 

S7N 5B2 

1 



ABSTRACT 

Purpose: To determine the effects of a community-orientated workplace wellness 

program on (1) the physical activity status, (2) physiological variables and (3) health 

behaviours of an adult working population. Gender differences were also explored. 

Methods: Participants were 97 sedentary adult employees who volunteered to participate 

in the study. The intervention consisted of motivational and educational materials 

encouraging family and friend involvement, a nutritional and exercise challenge, 

pedometer use, and the 10,000 steps goal. Body fat, blood pressure, cardiorespiratory 

fitness, physical activity status (questionnaire), and lifestyle behaviours (questionnaire) 

were assessed at baseline and immediately following the 12 week intervention. A 

repeated-measures ANOV A was used to assess changes in physical activity status. 

Doubly multivariate ANOV As were used to determine significant changes in 

physiological variables and lifestyle behaviours. Results: Physical activity participation 

significantly increased in the intervention group when compared to the comparison group 

(p<0.05). In the intervention group, average daily step counts increased from 7466 (+/-

2391) at baseline to 11873 (+/- 3429) post intervention. Multivariately, the intervention 

had a significant effect on the physiological variables. Upon analysis univariately, body 

fat was the only physiological variable that differed significantly between the two groups 

(p<0.05). Multivariately, the intervention also had a significant effect on the health 

variables. Further analysis revealed that perceived health status was the only health 

variable that differed significantly between the two groups (p<0.05). No gender 

differences existed in the effectiveness of the program to change physical activity 

participation, any of the physiological variables, or any of the health variables. 
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Discussion: Although preliminary, the findings of the present study suggest that a short 

duration, community-orientated workplace wellness program can be effective in 

increasing physical activity, reducing body fat, and altering perceived health status in 

sedentary adults. Future research in this area should include studies that directly compare 

differences in success of past workplace wellness program designs with newer designs, 

incorporating employees' family and friends. 

Conclusion: A cost-effective, short duration, community-orientated workplace health 

promotion program can be effective in increasing the physical activity levels, altering the 

perceived health status, and decreasing the body fat of an originally sedentary, middle

aged, working adult population. 
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CHAPTER! 

SCIENTIFIC FRAMEWORK 

1.1 Introduction 

With the modem conveniences oftoday's society, an alarming portion of 

Canadians are leading sedentary lifestyles. Two thirds of Canadian adults are not active 

enough to receive the health benefits associated with physical activity (Canadian Fitness 

& Lifestyle Research Institute [CFLRI], 1999). Some of the many benefits of an active 

lifestyle include a reduction in the risk of developing heart disease, hypertension, 

diabetes, osteoporosis, and colon cancer (CFLRI, 1996; US Surgeon General's Report, 

1996). Other health-related benefits include enhanced weight management, improved 

posture and balance, reduced depression, stress and anxiety, enhanced self-esteem, and 

the prevention of premature death (CFLRI, 1996; US Surgeon General's Report, 1996). 

Given the many positive effects that physical activity has on health and general well

being, it is surprising that such a large percentage of the Canadian adult population 

remains inactive. 

The health status and physical activity levels of Canadians are also important due 

to the impact they may have on the cost of health care in Canada today. Health care costs 

due to diseases that are knowingly linked to physical inactivity total 8.3 billion dollars 

(Katzmarzyk, Gledhill, & Shephard, 2000). Therefore, it is critical that Canadians adopt a 

more physically active lifestyle in order to achieve the health benefits necessary to 

improve their overall health status but to also decrease health care expenditures 

associated with hypo kinetic diseases (Katzmarzyk et al.) 
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Although the number of sedentary adults is still quite high, the Canadian adult 

population has significantly improved its physical activity status over the years. Twenty

one percent of the adult population in Canada was considered physically active in 1981 

compared to 37% in 1995 (CFLRI, 1999). Between the years of 1995 and 1997, 

however, these increases plateaued resulting in a minor increase of 1 o/o (CFLRI, 1999). 

Since 1997, physical activity levels have continued to increase with 43% of Canadian 

adults considered physically active in 2001 (CFLRI, 2002). Although increases in 

physical activity levels across Canada have been observed, it has been a slow and gradual 

process. Therefore, it is important for health professionals to develop and implement 

effective health promotion strategies in order to continue to increase the physical activity 

levels and subsequent health status of the Canadian adult population. 

Since as many as fifteen million Canadians spend half of their waking hours at 

work, it would seem logical to target this population through their place of employment 

(Public Health Agency of Canada). Past workplace health promotion programs have 

used a variety of strategies to enhance the health and well-being of the working 

population, ranging from individually-focused to community-orientated strategies 

(Wilson, Holman, & Hammock, 1995). For example, interventions focused on the

individual have included educational or informative strategies and employee incentive 

programs (Angotti, Chan, Sample, & Levine, 2000; Boudreau, Godin, Pineau, & Bradet, 

1995; Edye, Mandryk, Frommer, Healey, & Ferguson, 1989; Gamble, Boreham, & 

Stevens, 1993; Karlehagen & Ohlson, 2003; Kronenfe1d et al., 1987; Lovibond, Birrell, & 

Langeluddecke, 1986; Muto & Yamauchi, 2001; Pohjonen & Ranta, 2001; Poole, 

Kumpfer, & Pett, 2001; Price, McKay, & Swinbum, 2000; Proper, Hildebrandt, Vander 
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Beek, Twisk, & Mechelan, 2003; Serxner, Gold, Anderson, & Williams, 2001; Song, 

Shephard, & Cox, 1982). Unfortunately, these programs have often experienced minimal 

successes due to their limitations which include low participation rates, poor compliance 

to the program, difficulty producing positive effects on all the variables measured, and 

failure to affect long term behaviour change (Gettman, Pollock, & Ward, 1983; 

Ozminkowski et al., 2000; Poole et al.; Proper et al.; Shephard., 1992). The limitations of 

targeting only the individual to promote behaviour change has led researchers to realize 

that health is influenced by a number of factors, some of which are outside the 

individual's control (Shain & Kramer, 2004). It is with this realization that researchers 

are beginning to incorporate other modifiable factors that extend beyond just the 

individual into their intervention programs. Researchers have recognized the potential 

impact of the work environment and have attempted to modify it to enhance the success 

of their health promotion programs (Campbell et al., 2002; Price et al., 2000; Simpson et 

al., 2002; Spilman, Goetz, Schultz, Bellingham, & Johnson, 1986). Although these 

programs have tried to promote healthy behaviour change by creating a more supportive 

and healthier place of work, there has still been a failure to elicit positive changes, 

especially those specifically related to disease prevention such as smoking and cancer 

screening (Campbell et al. ). 

Given this, researchers and health professionals are beginning to recognize the 

impact other factors, extending beyond the direct work environment, may have on health 

behaviour. Wilson et al. (1995) suggested that workplace wellness programs may be 

more effective if they included employees' family and friends in the development of their 

programs. By involving these aspects of the community in the implementation of a 
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workplace health promotion program, "significant others" of the employees will be more 

aware of the program thus enhancing the employees' support mechanisms (Bowles, 

Morrow, Leonard, Hawkins, & Couzelis, 2002; Wilson et al.). Programs directed more at 

family and community will also help to relieve some of the pressure inadvertently 

directed at the employee and recognize that outside influences impact an individual's 

health (Wilson et al.). Therefore, within the workplace health promotion literature, it has 

been suggested that work environment, employees' families, and social networks should 

be incorporated into the program design. To date, however, there has been a paucity of 

data examining the effectiveness of incorporating the community into a workplace 

wellness program designed to increase employee physical activity and health status. 

Therefore, the purpose of this study was to determine the effects of a community

orientated workplace wellness program on the physical activity levels and health status of 

an adult working population. 

1.2 Health Benefits and Physical Activity 

Canadians, in general, seem to be aware of the long and short term health benefits 

of a physically active lifestyle (CFLRI, 1996; CFLRI, 1999; US Surgeon General's 

Report, 1996). According to the 1996 US Surgeon General's report on physical activity 

and health, being active has been associated with a reduced risk of developing numerous 

diseases and conditions including heart disease, diabetes, hypertension, and colon cancer 

(Pate et al., 1995). Physical activity has also been associated with improvements in 

physical fitness levels and weight management (CFLRI, 1996; CFLRI, 1999; US Surgeon 

General's Report, 1996). Strength exercises have been associated with numerous 
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benefits such as the development and maintenance of strong bones, muscles, and joints as 

well as improved posture and balance (CFLRI, 1996; US Surgeon General's Report, 

1996). The improvements in bone strength will help to prevent osteoporosis and will 

inevitably enable older adults to move more freely without falling (CFLRI, 1996; Pate et 

al.; US Surgeon General's Report, 1996). These improvements in overall health, as a 

result of a physically active lifestyle, will prevent premature death, increase energy 

levels, and result in continued independent living later in life (CFLRI, 1996; CFLRI, 

1999; US Surgeon General's Report, 1996). 

Physical health, which is often the focus of health promotion programs, can be 

defined as the physiological condition of one's body, with poor health often being 

associated with the presence of disease (O'Donnell & Harris, 1994). It is clearly 

established in the literature that the effects of physical inactivity, measured indirectly 

through questionnaires or directly through a maximal or submaximal exercise test, is a 

major risk factor for the development of several major diseases including heart disease 

and type II diabetes (Pate et al., 1995). Other major risk factors for the development of 

heart disease, which is the number one killer in Canada, include smoking, diets rich in 

saturated fat, stress, high blood pressure, obesity, a family history of heart disease, and 

high blood cholesterol (Health Canada). To assess risk factors such as obesity, body 

composition variables such as body mass index (BMI) or percent body fat may be used. 

Blood pressure readings are often used to assess changes in systolic and diastolic blood 

pressure and questionnaires will provide insight into other behaviour related risk factors 

such as smoking, alcohol consumption, and dietary behaviours. In addition to physical 

health, physical activity has also proven to have an impact on mental health. It has been 
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associated with reduced stress, improved relaxation, and enhanced self-esteem (CFLRI, 

1996; CFLRI, 1999). Leading a physically active lifestyle has also shown to reduce 

depression and anxiety and promote overall psychological well-being (Koltyn & 

Schultes, 1997; US Surgeon General's Report, 1996). These improvements in mental 

and emotional health contribute to the subsequent enhanced physical health of an 

individual. 

Through the 1997 Physical Activity Monitor, it was established that Canadians 

were relatively knowledgeable about the benefits associated with physical activity in the 

areas ofheart health, prevention of premature death, and weight management (CLFRI, 

1999). It is interesting to note, however, that they were not as aware of the potential 

impact physical activity has on other diseases and conditions influencing their quality of 

life such as diabetes, osteoporosis, and colon cancer (CFLRI, 1999). Most Canadians 

also associate some negative consequences with physical activity including the belief that 

exercise leads to injuries, pain, stiffness, and excessive muscularity (CFLRI, 1999). 

Given these findings, it is important to increase the knowledge of Canadians about the 

positive benefits associated with physical activity as well as decrease their 

misconceptions about the effects of exercise. 

Increases in physical activity opportunities may also result in improvements 

within the community. The 1997 Physical Activity Monitor reports that Canadians 

believe that physical activity not only has a positive impact on individual health but also 

on the community they live in ( CFLRI, 1999). Canadians are aware that participation in 

physical activity programs contributes to community spirit, keeps children busy, 
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improves the awareness and appearance of the environment, increases community 

involvement, and encourages volunteerism within the community ( CFLRI, 1999). 

A physically active lifestyle has many health benefits for the general community 

that extend into the workplace. Improved employee health can result in lower health-care 

costs, lower turnover rates, reduced absenteeism, fewer medical claims, increased 

productivity, and enhanced employee morale (Aldana & Pronk, 2001). Improved health 

from the implementation of a workplace wellness program may also enhance the 

employee's creativity, resilience, and intellectual capacity (Riedel, Lynch, Baase, Hymel, 

& Peterson, 2001). Worksite health promotion programs have further been shown to 

improve company image, which could potentially impact current employees as well as 

future employees in their decisions about where they choose to work or remain working 

(Aldana, 2001 ). Although improved health has the potential to impact the workplace in 

many different ways, one of the most obvious is through reduced absenteeism. In a 

systematic review of the literature, Aldana and Pronk reported reduced absenteeism 

among health promotion programs participants and found the reductions to range from 

3 o/o to 6%, which in most studies, appeared near the end of the study period 

(approximately 1 year). These findings suggest that reductions in absenteeism should not 

be viewed as short term, but rather long term benefits of workplace wellness programs 

(Aldana & Pronk). While there are many ways in which the workplace and employer 

may benefit from healthier employees, it is also clear that the employees will benefit 

from their improved health status. Thus, the implementation of workplace wellness 

programs seems logical for both the company and the employees involved. 
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1.3 National Recommendations for Physical Activity 

The national guidelines for physical activity were developed in 1998 and are 

documented in Canada's Physical Activity Guide for Healthy Active Living. According 

to these guidelines, adults between the ages of25 and 55 years old need to accumulate 20 

to 60 minutes of activity, four to seven days per week, to achieve optimal health benefits 

such as a reduction in the risk of developing certain diseases including heart disease and 

diabetes (CFLRI, 1996; CFLRI, 1999; US Surgeon General's Report, 1996). This 

roughly translates into an energy expenditure of approximately three kilocalories of 

energy per kilogram of body weight per day or 3 KKD (CFLRI, 1999). The 

recommended duration of physical activity is dependant on the intensity of the activity. 

If it is of low intensity, such as walking, the individual should accumulate a minimum of 

60 minutes of activity daily in order to receive the health benefits associated with being 

physically active. As the intensity increases to a moderate level, the duration needed to 

achieve health benefits decreases to approximately 30 minutes of activity, four days of 

the week. Individuals who exercise vigorously need to do so for only 20 minutes four 

days per week in order to receive the associated benefits of their physically active 

lifestyle. 

The Canadian guidelines for adults aged 25-55 years old differ slightly for adults 

over the age of 55 and for younger adults aged 18-24. For example, the minimum 

requirements for the older adult are often less than those stipulated for the general adult 

population mentioned above (CFLRI, 1998). The recommendations, however, are still 

based on frequency, intensity, and duration and are thus dependent on the individual's 

abilities. Walking may still be considered a low intensity exercise for some of the older 
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adult population; however, for others, it may now be a moderate activity due to the 

increased effort needed to perform these types of activities (CFLRI, 1998). While older 

adults may need slightly modified guidelines to accommodate their declining motor 

skills, younger adults (18-24 years old) may also benefit more from a different set of 

guidelines. In order to achieve optimal health benefits from a physically active lifestyle, 

younger adults may need to exceed those recommendations for the general adult 

population (25-55 years old) (Health Canada & Canadian Society for Exercise 

Physiology, 1998). 

1.4 Current Status and Trends for Physical Activity 

With all the health benefits associated with physical activity, the current status of 

physical activity among the Canadian adult population is alarming. While most 

Canadians express the desire and intention to become more physically active in the 

future, more than half of Canadians are still not sufficiently active enough to achieve 

health benefits (CFLRI, 2002). Twenty-nine percent of Canadian adults participate in 

some physical activity on four or more days of the week but either the intensity or the 

duration is insufficient to achieve health benefits (CFLRI, 1996). Eighteen percent report 

exercising two to four days of the week and 19o/o report exercising even less often 

(CFLRI, 1996). These low levels of physical activity persist even though 85o/o of 

Canadians value physical activity (CFLRI, 1999). The results of the 2001 Physical 

Activity Monitor, a survey on physical activity levels in Canada, indicate that 57% of 

adults 18 years of age and older are not active enough to receive optimal health benefits. 

Canadian women were also found to be less active when compared to men with 67% of 
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women being physically inactive compared to 54% of men (CFLRI, 2002). There is also 

a trend indicating physical activity declines with age (CFLRI, 2002), and is more 

frequent with higher incomes and education ( CFLRI, 2002; US Surgeon General's 

Report, 1996). For example, university graduates are more likely to be physically active 

on at least four days of the week (CFLRI, 1998). Approximately 64% of individuals 

without a secondary education are considered physically inactive compared to 51% of 

university graduates (CFLRI, 2002). Infrequent physical activity is also more likely 

among individuals with lower levels of income (CFLRI, 2002; CFLRI, 1998; CFLRI, 

1996). As the level of income increases, the proportion of physically active individuals 

also increases with approximately 62% of low income individuals reporting physical 

inactivity compared to only 44% of individuals with higher incomes (CFLRI, 2002). 

CFLRI surveys also indicate that Canadians who are married or residing with a partner 

are less likely to meet the physical activity guidelines when compared to individuals who 

never married or are now widowed, divorced, or separated (CFLRI, 1996). These 

findings suggest that there is a need to target these individuals and promote activities in 

which couples can be active together. There also appears to be a positive relationship 

between parents with children living at home and physical inactivity (CFLRI, 1996). For 

example, women with children at home are less active than men whether the women are 

married or not. Studies also revealed an association between the size of the community 

and the individual's physical activity patterns. People living in smaller communities (less 

than 75,000 residents) exercise less frequently (CFLRI, 1996). 

The current status of physical activity in Canada remains inadequate. However, it 

should be noted that significant improvements have been made over the years. Between 
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1981 and 1995, physical activity levels increased substantially from 21% in the Canadian 

adult population to 37°/o (CFLRI, 1996). Unfortunately, these increases slowed down 

considerably between the years of 1995 and 1997, resulting in only a 1% increase over 

the two years (CFLRI, 1999). Since the plateau between 1995 and 1997, physical 

activity levels have continued to increase with 43% of Canadian adults considered active 

enough to receive the health benefits associated with physical activity (CFLRI, 2002). 

These findings are similar to those reported in the 1998/1999 National Population Health 

Survey which indicated that 55% of Canadians in 1998 were physically inactive 

compared to 57o/o reported by the 2001 Physical Activity Monitor (CFLRI, 2002). 

Another trend observed between the years of 1981 and 1995 was that the percentage of 

Canadians who were moderately active also increased from 17% to 28o/o (CFLRI, 1996). 

As a result of these increases in physical activity, the number of sedentary Canadians 

decreased to 35% in 1995 from 62% back in 1981 (CFLRI, 1996). 

1.5 Workplace Interventions 

1.5.1 Why the workplace? 

Since several physical activity and health interventions aimed at children have 

taken place in the school setting, it would seem logical to target adults in a workplace 

environment. The worksite provides an ideal setting for health promotion since it is not 

only convenient (Edye et al., 1989), but the message has the potential to reach a large 

percentage of the adult population (Boudreau et al., 1995). The workplace provides 

greater access to the adult population since as many as fifteen million Canadians are at 

work for one half of their waking hours (Public Health Agency of Canada). The 
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1996/1997 National Population Health Survey found that individuals who have sedentary 

jobs also tend to lead sedentary lifestyles (Public Health Agency of Canada). Therefore, 

it is important to target this particular portion of the adult population in an attempt to 

increase their leisure time physical activity and achieve the subsequent health benefits. 

The workplace is an advantageous target site for numerous other reasons which include 

the relative stability of the population, the environment necessary to support the program, 

the ability to lower health care costs through preventative mechanisms, and the 

opportunity to provide much more comprehensive programs than those initiated solely by 

medical care or public health institutions (Lovato, Green, & Stainbrook, 1994 ). 

Karlehagen and Ohlson (2003) suggests that the worksite is an excellent place to 

introduce healthy behaviours and create the supportive environment necessary to accept 

these new behaviours as the norm. 

1.5.2 Types of Interventions 

Workplace health promotion programs have been in existence for decades and 

over the years they have been implemented using different strategies to promote 

behaviour change. Since past researchers have classified workplace health promotion 

programs differently, for the purposes of this study we will divide the literature into two 

different categories; individually-focused program designs and community-orientated 

program designs. 

12 



1.5.2.1 Individually-focused Program Designs 

Individually-focused programs are designed to increase an individual's awareness 

and to encourage lifestyle behaviour change (O'Donnell & Harris, 1994). According to 

Wilson et al. (1995), at the individual level, the most important component of these types 

of programs is a well designed employee education program. These programs may use a 

variety of strategies designed to affect knowledge, attitudes, skills, and behaviours 

(Wilson et al.). Some examples of individually-focused strategies include educational or 

informative programs and employee incentive programs. Educational programs aim to 

promote awareness about health related issues and provide employees with the 

knowledge they need to change poor lifestyle behaviours (Boudreau et al., 1995; Edye et 

al., 1989; Karlehagen & Ohlson, 2003; Kronenfeld et al., 1987; Lovibond et al., 1986; 

Muto & Yamauchi, 2001; Proper et al., 2003). These educational programs maybe 

general and include group education sessions about various aspects of health or they may 

be more individualized (Karlehagen & Ohlson; Lovibond et al. ). Some examples of more 

individualized educational programs include individual counseling sessions with a health 

professional designed to change an individual's health risk factors, Health Risk 

Appraisals which focus on identifying potential disease-related risk factors based on a 

health screening, and the PACE program (Boudreau et al.; Edye et al.; Kronenfeld et al.; 

Muto & Yamauchi; Proper et al.). The Patient-centered Assessment and Counseling for 

Exercise and Nutrition program (PACE) is a newer individual counseling strategy 

designed to specifically promote exercise and nutrition (Proper et al.). The PACE 

program is based on the transtheoretical model that describes stages of change and uses 

this model to gain insight into how people in different stages make their behavioural 
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changes (Dishman, 1994 ). The program is unique in that it assesses the individual's stage 

of change and then counsels them accordingly. 

The literature illustrates that educational strategies to increase physical activity 

and decrease unhealthy behaviours in worksite health promotion programs have 

experienced some success. For example, physical activity and nutrition counseling 

resulted in a modest reduction in cholesterol levels in a middle-aged population with 

elevated blood cholesterol (Karlehagen & Ohlson, 2003). A seminar approach 

incorporating a variety of educational methods including lectures, practical training 

sessions, individual counseling, group discussions, and self-education proved to be 

successful in reducing body weight, body mass index, systolic blood pressure, total 

cholesterol, and triglycerides (Muto & Yamauchi, 2001 ). The PACE program was used 

in a recent study to determine its impact on physical activity, assessed by four different 

methods, which included total energy expenditure, sports index, leisure time physical 

activity and moderate intensity physical activity, along with other health and 

physiological variables (Proper et al., 2003 ). This technique proved to have conflicting 

results for physical activity. The PACE program resulted in increased total energy 

expenditure and sports index; however, this did not translate into an improvement in 

leisure time physical activity or moderate intensity activity. This technique resulted in 

improvements in cardiorespiratory fitness and decreased body fat and cholesterol, 

however, the program was unsuccessful in alleviating any musculoskeletal symptoms or 

reducing blood pressure (Proper et al. ). Despite the improvement in body fat, this did not 

correspond to an improvement in body mass index (Proper et al.). Another program that 

focused on educational strategies targeted Citibank employees and included health risk 
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appraisals, educational counseling in the form of a telephone counseling service, and 

health education materials such as popular self-care books with information on personal 

health care, child health care, informed use of health care services, and healthy lifestyles 

(Ozminkowski et al., 2000). The program was successful at increasing seat belt use, 

increasing exercise, reducing stress, increasing fiber intake, reducing fat and salt intake, 

reducing cigarette use, and reducing diastolic blood pressure (Ozminkowski et al.). 

While there were several positive effects, no changes were seen in cholesterol and body 

mass increased over the course of the study period (Ozminkowski et al.). 

Many past educational interventions have also experienced successes in terms of 

modifying unhealthy habits (Kronenfeld et al., 1987; Lovibond et al., 1986). Kronenfeld 

et al. found that a comprehensive workplace health promotion program incorporating 

health risk appraisals, blood pressure screenings, and lunchtime seminars was successful 

at increasing physical activity, reducing smoking behaviour, and increasing chicken 

consumption (one of the researcher's criterion for healthier eating). The program was 

unsuccessful in eliciting any other dietary changes such as reducing saturated fat intake 

and dessert consumption or stress-related changes such as improving relaxation and 

sleep. Lovibond et al. further found that a counseling program incorporating both group 

and individual sessions resulted in an increase in maximal oxygen consumption and a 

reduction in weight, blood pressure, and cholesterol. While many of the above 

mentioned interventions have been successful in changing health behaviours, many of 

these studies have only assessed the impact of their program immediately after the 

completion of the intervention (Karlehagen & Ohlson., 2003; K.ronenfeld et al.; Proper et 

al., 2003). 
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While some past studies have been effective in changing a number of unhealthy 

behaviours short term, other studies that have used the individual approach to promote 

behaviour change have had a much less significant impact on long-term behaviour 

change (Boudreau et al., 1995; Edye et al., 1989). For example, Edye et al. found no 

significant changes in the level of risk factors three years after an individual counseling 

program, with the exception of systolic blood pressure, which resulted in a small but 

significant decrease (Edye et al.). The researchers concluded, due to the failure to elicit 

any long-term behaviour modifications, that individual counseling, as used in this study, 

was not an effective intervention strategy (Edye et al.). Despite the successes other 

studies have had using health risk appraisals, Boudreau et al. found that an intervention 

using the health risk appraisal technique was only successful at increasing participants' 

intention to exercise; it did not result in any changes in physical activity levels two 

months later. It is possible that the lack of success in this study was due to the shorter 

duration of the study (2 months) and was not directly related to the health risk appraisal 

technique (Boudreau et al. ). While educational strategies have the potential to encourage 

behaviour modification, they are not always successful in changing all the desired 

behaviours or measures, particularly in the long-term (Proper et al., 2003). Their failure 

to address other factors that influence health behaviours such as social support networks, 

the environment, and the community might account for their shortcomings (McLeroy, 

Bibeau, Steckler, & Glanz, 1988). 

Structured exercise programs are a different type of educational intervention as 

they educate the individual by providing exercise guidelines designed to increase 

physical activity and improve health. Exercise programs may consist of either supervised 
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or unsupervised exercise sessions (Angotti et al., 2000; Gamble et al., 1993; Pohjonen & 

Ranta, 2001; Song et al., 1982). A group of 50 home care workers participated in a nine 

month, facility-based, supervised exercise program consisting of one aerobic session and 

one strength training session per week. These two one hour sessions prevented an early 

decline in work ability and resulted in improvements in physical fitness such as 

abdominal strength, flexibility, leg strength, maximal oxygen consumption, and 

perceived health status (Ponjonen & Ranta,). Decreased absenteeism and a reduction in 

turnover rates (Song et al. ), as well as improvements in stress levels and physiological 

measurements such as cardiovascular fitness, muscular power, and flexibility (Gamble et 

al.) have resulted from exercise program interventions. For example, Gamble et al. found 

that incorporating flexibility training, circuit training, and indoor soccer twice weekly for 

a ten week period resulted in a reduction in relative work stress in a group of 14 

ambulance personnel. In addition, an unsupervised exercise program requiring a 

minimum of thirty minutes of continuous aerobic activity totaling 15 hours per month, 

combined with dietary interventions, successfully reduced cholesterol and maintained 

HDL levels in a population with elevated blood cholesterol (Angotti et al.). 

Both unsupervised and supervised exercise programs have resulted in positive 

outcomes such as improved body composition and cardiovascular fitness (Gettman et al., 

1983). One study concurrently examined the impact of both these types of programs 

consisting of 45 minute walk/jog sessions three times per week (Gettman et al.) and 

found that the supervised program resulted in work attrition rate of 45% compared to 

35% for the unsupervised program, however, more dropouts occurred in the supervised 

group (Gettman et al.). This highlights one of the major problems associated with 
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workplace wellness programs; low participation and compliance rates (Gettman et al.). 

In order for health promotion programs to be successful, further investigation needs to be 

done on which factors affect compliance to these types of programs (Song et al., 1982). 

Although the findings from the above-mentioned studies showed that either supervised or 

unsupervised exercise programs can be very useful tools to help reduce various health 

risks, their success is dependent on employee participation and compliance to the 

program. 

In addition to educational strategies, incentive-based programs are another 

program design that focuses on the individual (Poole et al., 2001; Price et al., 2000; 

Serxner et al., 2001 ;). These programs promote awareness and aim to motivate 

employees to participate in the program and eventually make healthy lifestyle behaviour 

changes (Stoffelmayr et al., 1992). Employee incentive programs provide various 

rewards including annual rebates, reimbursement for fitness related costs, and awards 

(Poole et al.; Price et al.; Serxner et al., 2001). In Salt Lake County, an incentive-based 

program implemented over a three year period used an annual rebate reward system. The 

results of this program showed that it was successful in reducing unhealthy risk factors 

such as smoking, physical inactivity, high blood pressure, high cholesterol, body fat, and 

failure to use seat belts (Poole et al.). Increased seat belt use as well as reduced smoking, 

increased physical activity, and decreased blood pressure continued into the fourth year, 

while body fat and cholesterol increased in the fourth year of the study. Another 

incentive-based program reimbursed their employees up to $450 for fitness and wellness 

activities such as gym memberships, summer leagues, or lessons (Serxner et al., 2001 ). 

This program was successful in reducing disability days used by middle-aged employees 
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for a telecommunications company over a two year period (Serx.ner et al., 2001). 

Whether the criterion for success is health-related or work-related, incentive-based 

programs have proven to elicit some positive changes; however, the long term effects are 

unclear. In order to be more successful, the incentives used in these programs must be 

appropriately chosen for the target population and be meaningful to the employees if they 

are going to participate. For example, if a company offers a financial reward for the most 

physically active employee but many of the employees don't feel they need the extra 

money, then the reward is not meaningful to those employees and will likely not 

encourage them to participate. Stoffelymayr et al. reported that financial incentives were 

rated as least important for program success thus implying that many employees do not 

see these incentives as essential. This could explain one of the other limitations often 

associated with incentive-based programs; low participation rates (Poole et al.). 

Incentives are offered to the employees to initiate interest in the program and to 

encourage them to participate and are not usually meant to continually be offered over the 

course of the program however, once in place, incentives are often difficult to eliminate 

(Serxner, Anderson, & Gold, 2004). Finally, while incentives may be enough to motivate 

employees to participate initially, they are likely not enough to sustain the change long 

term (Serxner et al., 2004 ). 

While many health promotion programs implement only one individually-focused 

method to promote behaviour change, some studies have used numerous methods in 

order to increase the probability of promoting behaviour change. For example, several 

workplace health promotion interventions have included educational counseling, 

incentives, and exercise programs into their workplace program designs (King, Carl, 
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Birkel, & Haskell, 1988; Larsen & Simons, 1993; Ozminkowski et al., 2000; Shephard, 

1992; Weir, Jackson, & Pinkerton, 1989). In general, these types of workplace 

interventions have experienced success in modifying several health risks including 

excessive body weight or body fat (King et al.; Shephard; Weir et al.), elevated stress 

levels (Ozminkowski et al.), physical inactivity (Ozminkowski et al.; Weir et al.), poor 

cardiovascular fitness (King et al.; Larsen & Simons; Shephard; Weir et al.) as well as 

numerous other unhealthy behaviours such as smoking (Larsen & Simons; Ozminkowski 

et al.; Weir et al.), high dietary fat and salt consumption (Ozminkowski et al.), and low 

consumption of dietary fiber (Ozminkowski et al.). Although many of these interventions 

had positive effects on the targeted behaviours and health risks, it should be noted that the 

changes elicited were quite small and often insignificant (Ozminkowski et al.). Another 

limitation of these programs is that some of these improvements were short term and did 

not result in permanent changes therefore limiting the overall success of the intervention 

(Shephard). 

1.5.2.2 Community-Orientated Program Designs 

Researchers are now beginning to realize that health is influenced by a number of 

factors which are outside the individual's control (Shain & Kramer, 2004). It is with this 

realization that researchers are incorporating other modifiable factors into their 

intervention programs which, for the purposes of this study, will be referred to as 

community-orientated programs. Community program designs include not only 

individually-focused intervention strategies but also strategies that may help modify the 

employees' work environments and incorporate community aspects such as employees' 
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families and social networks into the program design (McLeroy et al., 1988; O'Donnell 

& Harris, 1994; Spilman et al., 1986; Wilson et al., 1995). 

Many workplace health promotion interventions have realized the importance of 

incorporating the work environment into the program design (Campbell et al., 2002; Price 

et al., 2000; Simpson et al., 2000, Spilman et al., 1986). The rationale for including the 

work environment in workplace health programs originated from the belief that by 

creating a supportive environment, in addition to educating the individuals about the 

various health issues, greater changes in the targeted risk factors would result. These 

types of interventions employ a more elaborate program design and attempt to enhance 

behaviour change by creating an environment more supportive of a healthy lifestyle 

(Wilson et al., 1995). An important challenge experienced by researchers attempting 

environmental interventions is to utilize the aspects of the work environment that have 

the potential to encourage healthy behaviours and thus motivate individual behaviour 

change (Heaney & Goetzel, 1997). For example, employers may offer nutritious lunches 

in the work cafeteria or provide healthy choices in the vending machines. In addition to 

increasing opportunities for healthy choices in the workplace, environmental 

interventions also attempt to reduce barriers to making healthy choices (Price et al.). For 

example, making the stairs as accessible as the elevators is one way of reducing the 

barriers to making healthy physical activity choices. Several intervention strategies such 

as the Australian National Workplace Health Project and the Heartbeat Challenge 

Program have attempted to target both the individual and their environment (Campbell et 

al.; Price et al.; Simpson et al.; Spilman et al.). These types of interventions aim to 

encourage workplaces to commit to creating environments that support and improve 
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health in order to empower individuals to make healthy behaviour changes (Price et al. ). 

Promoting physical activity throughout the company or giving employees longer lunch 

breaks to be physically active are a couple of ways in which management may create 

environments that are supportive and committed to improving the health and well-being 

of their employees. These types of programs have not only improved employees' health 

behaviours but have also enhanced employee's feelings about their workplace, the 

company, and themselves (Price et al.; Spilman et al.). 

A five year combined individual and environmental intervention targeting 538 

women incorporated personal health messages and information in the form of a 

magazine. In addition, the researchers trained employee volunteers to promote and 

support healthy behaviours throughout the workplace in an attempt to create a supportive 

work environment with an emphasis on health (Campbell et al.). The program was 

successful in changing some dietary habits including increased fruit and vegetable 

consumption and reduced fat intake (Campbell et al.). This intervention was also 

successful at promoting some forms of activity including strength and flexibility 

exercises (Campbell et al.). Unfortunately, this program was unsuccessful in eliciting 

any positive changes in disease prevention such as reducing smoking or increasing cancer 

screening behaviours which may be due to the lack of other aspects involved in the 

program design (Campbell et al.). For example, the intervention may have been more 

successful had it included other aspects of change such as the organizational and policy 

changes (Campbell et al.). Health promotion messages about disease prevention 

behaviours may have also been enhanced if the intervention involved other aspects of a 

community intervention such as employees' family and social networks. These 
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relationships represent strong connections and changes in individuals without the support 

from these influences are difficult to achieve (McLeroy et al., 1988). 

In addition to this recent study, several past studies examined the impact of 

involving the work environment in workplace wellness programs. For example, Spilman 

et al. studied the effects of a one year corporate health promotion program for the AT&T 

telephone company which incorporated both the work environment and the individual 

behaviours. Management and department representatives actively promoted the program 

and aided in creating a work environment committed to improving the health of all 

AT&T employees. The intervention included health risk appraisals and educational 

modules on topics such as fitness, weight control, stress management, smoking cessation, 

cholesterol reduction, cancer screening, nutrition, interpersonal communication, and 

reducing back problems (Spilman et al.). The modules were offered at three different 

times throughout the year and lasted between 4 and 12 weeks. The intervention had a 

significant positive effect on exercise behaviour, smoking cessation, and perceptions of 

one's own health (Spilman et al.). 

Although several workplace health promotion programs have incorporated the 

work environment into the program design by creating supportive work environments 

and reducing barriers to making healthy choices at work, the potential impact that the 

employees' social and family relationships may have on their success in adopting and 

maintaining healthier lifestyle behaviours have been neglected (Campbell et al., 2002; 

McLeroy et al., 1988; Price et al., 2000; Simpson et al., 2000, Spilman et al., 1986; 

Wilson et al., 1995). This level of community involvement helps to ensure that 

employees' family and friends are aware of the program thereby enhancing the 
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employees' social support mechanisms (Wilson et al.). Finally, programs directed more 

at family and community relieve some of the pressure inadvertently directed at the 

employee and recognize that outside influences impact an individual's health (Wilson et 

al. ). There is limited data reporting the success of involving these aspects in a workplace 

wellness program designed to increase employee physical activity and health status. 

Although past workplace wellness programs have overlooked the impact social 

influences have on the success of their program, other researchers have found that social 

influences impact physical activity participation, adherence, and compliance 

(Bourdeaudhuij & Sallis, 2002; Carron, Hausenblas, & Mack; Oka, King, & Young, 

1995). Bourdeaudhuij and Sallis studied the relationship between various psychosocial 

variables, including social influences and physical activity among three different age 

categories (i.e. 16-25 year olds, 35-45 year olds, 50-65 year olds). They found that 

among 35 to 45 year old males and females, social variables had the greatest influence on 

physical activity participation (Bourdeaudhuij & Sallis). Among 50 to 65 year olds, 

social variables had the greatest influence on physical activity behaviours for males, 

while both social variables and perceived barriers almost evenly predicted activity 

involvement for females (Bourdeaudhuij & Sallis). A meta-analysis examining the effect 

of social influence on exercise behaviours, cognitions, and affect found that social 

influence generally produced small to moderate effect sizes (0.20-0.50); however, 

moderate to large effect sizes (0.50-0.80) were found for family support and attitudes 

about exercise, important others and attitudes about exercise, and family support and 

compliance behaviour (Carron et al.). Oka et al. studied different sources of social 

support and which sources best predicted exercise adherence in a population of 50 to 65 
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year old males and females. They found that while social support had similar effects on 

exercise participation for both genders, exercise specific support better predicted exercise 

adherence when compared to general social support (Oka et al.). Since it is clear that 

social influence can positively impact physical activity participation, more researchers 

within the area of workplace health promotion should include aspects of the participants' 

social environment into the design of their initiatives. 

1.6 Gender differences 

To date, researchers in the area of workplace wellness have not placed a large 

emphasis on examining gender differences; however, a few studies have reported some 

differences among the sexes (Edye et al., 1989; Karlehagen & Ohlson, 2003; Poole et al., 

2001; Weir et al., 1989). Edye et al. separated males and females prior to an intervention 

and found that male participants were older and had higher blood pressure values, 

cholesterol levels, body mass indexes, and alcohol intakes. Upon completion of the three 

year workplace cardiovascular risk reduction intervention, the researchers also found that 

the effect of the intervention, although small, was limited to male subjects and that 

compliance rates displayed a greater acceptance of the intervention by male employees 

when compared to females (Edye et al. ). Another workplace wellness study examining 

changes in cholesterol and blood glucose found that differences between the intervention 

and comparison groups were smaller in women than in men, especially for cholesterol 

(Karlehagen & Ohlson). Gender differences for HDL-cholesterol and triglycerides were 

negligible and blood glucose gender differences were inconsistent (Karlehagen & 

Ohlson). A study by Poole et al. included an analysis of body composition differences 
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among the genders and found that the prevalence of obesity decreased significantly over 

the four year study period for both sexes. The only gender difference that was observed 

was between the third and fourth years, in which the obesity prevalence increased slightly 

for women while it continued to decrease for the male participants (Poole et al.). Weir et 

al. found that although gender differences existed on some of the outcome variables at 

baseline (i.e. men were heavier, leaner, more fit, had higher cholesterol levels, higher 

cardiorespiratory fitness levels, and lower LDL-cholesterol concentrations), the 

effectiveness of the workplace wellness program was similar for both genders. While 

some researchers are beginning to realize the importance of examining gender differences 

in evaluating the effectiveness of their workplace health promotion program design, 

future workplace programs should continue to analyze how gender may impact the 

success of their program. 

1.7 Statement of the Problem 

1.7.1 Purpose 

The purpose of this study was to determine the effects of a community-orientated 

workplace wellness program on (1) the physical activity status, (2) physiological 

variables and (3) health behaviours of an adult working population. 
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1.7.2 Hypotheses 

1. Individuals participating in the workplace wellness program will experience 

improvements in their physical activity levels compared to the comparison 

group. 

2. Individuals participating in the workplace wellness program will experience: 

• Decreased body fat 

• Decreased blood pressure 

• Increased cardiorespiratory fitness 

compared to the comparison group. 

3. Participants in the workplace wellness program will experience improved 

health-related lifestyle behaviours (e.g. reduced alcohol, reduced srnoking, 

healthier food choices, reduced stress, reduced drug use, improved perception 

of their health) when compared to the comparison group. 

4. There will be no gender differences in the effectiveness of the workplace 

wellness program to change the physical activity status, physiological 

variables, or health variables of the participants in the intervention group. 
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2.1 Research Design 

CHAPTER2 

METHODOLOGY 

A treatment-control quasi-experimental design was used to make comparisons 

between participants in the intervention group and those in the comparison group. To 

observe the effects of a 12 week physical activity intervention implemented at the 

worksite, employees working in sedentary jobs (i.e. desk jobs) volunteered to participate 

in the study. Sedentary individuals were chosen for this study based on the suggestions 

by Blair et al. (1989) which stated that from a public health standpoint, the greatest 

overall health gains would be made by moving the sedentary or poorly fit individuals into 

the moderately fit category as opposed to moving the moderately fit individuals into the 

highly fit category. Worksites were matched for age and gender and then randomly 

assigned to either receive the intervention or serve as the comparison group. The 

intervention consisted of several motivational and educational strategies including 

newsletters, information packages, and company challenges in addition to wearing a 

pedometer, with the majority of the materials having a focus on family and friend 

involvement. 
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2.2 Participants 

The worksites selected for this study were located in the city of Saskatoon and 

were either approached about participating in the program or were recruited through an 

advertisement on the in motion website. The opportunity to participate in the study was 

offered to all employees who were physically inactive and 35 or older within e:ach 

worksite that expressed an interest in the study. A physically inactive adult was defined 

as someone who was not meeting the national guidelines for physical activity (Health 

Canada & Canadian Society for Exercise Physiology, 1998). Prior to selecting the 

worksites, the Godin questionnaire and Health Canada Workplace Employee llealth 

questionnaire were administered to those worksites that expressed interest in participating 

in the study to determine the physical activity status of potential participants, 'vhich was 

confirmed by the sub-maximal cardiorespiratory fitness test. Exclusion criteria for the 

study included adults under the age of 35 years of age and those who reported engaging 

in regular physical activity. 

The required sample size was based on the previous literature regarding expected 

changes in percent body fat. A 2.3 ± 3.0% decrease was associated with an unsupervised 

workplace physical activity program (Gettman et al., 1983). The calculations indicated a 

sample size of approximately 14 participants would have statistical power to detect 80o/o 

differences between the intervention group and the comparison group, with a ]level of 

significance set at p=0.05. The effect size (ES=0.76) produced was greater than the 

majority of the workplace health promotion studies, therefore, the researcher aimed to 

produce a moderate effect size of 0.5. This calculation indicated that a sample~ size of~ 1 

would have statistical power to detect 80% differences between the intervention and 
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comparison group, with a level of significance set at p=0.05. Anticipating a 10-15% 

drop out rate, the sample size was set at approximately 36 participants per group. 

Once potential worksites were identified, the researcher met with the interested 

employees at the various worksites to explain the details of the study and what was 

expected of the participants. A consent form (Appendix A) was administered at this time 

and the participants were required to complete the form and hand it in by the end of the 

session. Due to an increased interest in participating in the study, ninety-seven 

participants were chosen from the potential worksites. Forty-eight of the participants 

were randomly assigned as five intact worksites to receive the intervention, while the 

other forty-nine employees from the remaining three worksites served as the comparison 

group. The intervention group consisted of thirteen males and thirty-five females while 

eleven males and thirty-eight females made up the comparison group. By the end of the 

12 week study period, 12 participants in the comparison group had withdrawn from the 

study compared to 5 in the intervention group. Participants who had withdrawn from the 

study were included in the baseline analysis and then were removed from the database. 

These participants were not included in the future analyses. The mean age of the 

employees in the intervention group was 47.1 +/- 5.85 years while the mean age of the 

participants in the comparison group was 46.73 +/- 5.127 years. Random assignment was 

conducted by an independent body by drawing worksites from a hat. 

2.3. Intervention 

The worksite intervention took place in Saskatoon, a community actively 

promoting physical activity as a part of the community initiative in motion. There are 
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four core agencies involved in the initiative: Saskatoon District Health, the City of 

Saskatoon, the University of Saskatchewan, and ParticipACTION. The mandate of in 

motion is to unite the public, private, and industry efforts into a collaborative alliance to 

encourage the residents of Saskatoon and district to lead physically active lifestyles in 

order to improve their health and quality of life. The in motion vision seeks to create 

opportunities for physical activity in six key target areas: children and youth, inactive 

adults, older adults, physician referral, primary prevention of diabetes, and workplace 

wellness. The present study aimed to increase the physical activity and health in the 

target area of workplace wellness. The intervention included several different 

motivational and community-orientated educational strategies including monthly in 

motion newsletters, a 10,000 Steps brochure, monthly educational packages, company 

challenges, information on walking clubs, wearing and recording pedometer counts, and 

recording physical activities. The community elements, which were primarily social 

influences, were present in the educational and motivational materials and encouraged 

employees to share the information with their colleagues, families, and friends. The in 

motion newsletters included a variety of information including tips on how to be active, 

how to eat healthy, and helpful websites (Appendix B). The 10,000 Steps brochure 

provided the employees with some basic information on healthy eating, benefits of 

physical activity, pedometer information, and guidelines outlining how to safe:ly achieve 

10,000 steps (Appendix C). The monthly educational packages included more detailed 

information on topics such as healthy eating, stress, walking technique, basic principles 

for starting and safely progressing through a physical activity program, and how to start a 

workplace walking club (Appendix D). In the first educational package, an ernployee 
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challenge, "5+5", was initiated. The challenge encouraged employees to eat five fruits 

and vegetables a day and be physically active five days per week for a total of five weeks. 

A final motivational tool used throughout the duration of the study was pedometers. 

Participants were required to wear a pedometer and record their daily step totals over the 

duration of the 12 weeks. In addition, they also recorded specific physical activities in a 

physical activity log (Appendix E). The message promoted throughout the intervention 

related to daily step counts and encouraged the participants to try to accumulate 10,000 

steps every day. The pedometers were a useful motivational tool for the participants 

since the feedback they received dealt specifically with the goal that was being promoted 

during the intervention (Freedson & Miller, 2000). 

2.4. Measurements 

Prior to the intervention, baseline measurements were taken for the dependent 

variables including body composition (percent body fat), blood pressure, and 

cardiorespiratory fitness (Appendix F). After the 12 week study, the same physiological 

measurements were collected and the two questionnaires were completed again. Prior to 

data collection, all participants were required to complete the Physical Activity Readiness 

Questionnaire (Appendix G). If the participant responded 'yes' to any of the seven 

questions, they completed the testing with the exception of the cardiorespiratory fitness 

test. These participants were then given a Par Med-X form (Appendix H) and were sent 

to their doctor to get clearance to participate in the study. 
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2.4.1 Physical Activity Measures 

Two different methods were used to assess the participants' levels of physical 

activity in the intervention group: the use of pedometers and the Godin Leisure;:-Time 

Exercise Questionnaire (Appendix 1). To assess the differences in physical activity 

between the two groups, the Godin Leisure-Time Exercise Questionnaire was used as the 

comparison group did not have pedometers to monitor their activity. Pedomet~ers were 

not given to the comparison group as they were an important element of the intervention 

program, therefore they were limited to participants in the intervention group. The 

pedometers were used not only as a motivational tool in the intervention group but also 

enabled the researcher to assess physical activity compliance over the 12 week study 

period. 

2.4.1.1 Pedometers 

Pedometers are simple, electronic devices that are used to measure walking 

distance (Bassett et al., 1996). Electronic pedometers contain a spring-suspended 

horizontal lever arm that moves up and down in response to vertical accelerations of the 

body (Tudor-Locke et al., 2001; Sequeira, Rickenbach, Weitlisbach, Tullen, &~Schultz, 

1995). This movement opens and closes an electrical circuit with each cycle recorded as 

a step (Tudor-Locke et al. ). The steps accumulate and the total is displayed digitally on 

the pedometer (Tudor-Locke et al.). Pedometers are inexpensive motion sensors and 

have been used to objectively monitor physical activity with acceptable accuracy, even 

though they do not provide information about physical activity patterns, intensities, or 
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types of activity (Basset et al.). However, pedometers have several advantages including 

a general acceptance by participants, easy administration and scoring, and they enable 

researchers to assess physical activity in participants with language or literacy difficulties 

(Tudor-Locke & Myers, 2001). The pedometer chosen for this study was the ()mron HJ 

105, a small, inexpensive device. 

The reliability and validity of pedometers has been studied by researchers 

extensively. One study assessed the reliability of pedometers on a population of 84 

adults by the coefficient alpha technique and found a reliability coefficient between the 

five tests (one day apart) of0.87 (Edelman & Smits, 1984). The same study also 

assessed concurrent validity, which assesses the correlation between two tests 

administered at approximately the same time (Thomas & Nelson, 2001). This study 

compared the pedometer readings with activity diaries and found they intercorrelated 

(r=0.61) (Edelman & Smits). 

Several other studies have assessed the concurrent validity of pedometers often 

comparing them to either physical activity questionnaires or accelerometers. .1.~ study 

examining the relationship between pedometer outputs and CSA accelerometf:r outputs 

found them to be highly correlated with correlation coefficients ranging from 0.74 to 0.86 

(Tudor-Locke, Ainsworth, Thompson, & Matthews, 2002). Another study assessed the 

relationship between pedometers, indirect calorimetry, and several different 

accelerometers. They found that while the pedometers were only moderately correlated 

to indirect calorimetry (r=0.49), they were highly correlated to the Caltrac acc:elerometer 

(r=0.86) (Bassett, Ainsworth, et al., 2000). A study assessing the relationship between 

pedometers, accelerometers, and the Seven-Day Physical Activity Recall (PAR) found 
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that the estimated energy expenditure based on the PAR was highly correlated with the 

pedometer step counts (r=0.94) and the step counts per day were highly correlated with 

the Tritrac and CSA accelerometers (r-0.84-0.93) (Leenders, Sherman, & Nagaraja, 

2000). While all these validation studies have reported quite high correlations~, some 

studies have found less significant relationships. One study examining the relationship 

between the College Alumnus Questionnaire (CAQ) and pedometers found a low to 

moderate correlation of only 0.346 and 0.481 for men and women respectively (Bassett, 

Cureton, & Ainsworth, 2000). One study examined the convergent validity between 

pedometer step counts and body composition variables (BMI & %body fat) and found 

inverse relationships {Tudor-Locke et al., 2001). The researchers found steps per day 

were inversely correlated to BMI (r = -0.30) and percent body fat (r = -0.27) {Tudor

Locke et al., 2001 ). Due to these less significant findings, other measures of physical 

activity were used concurrently to more accurately represent participants' physical 

activity levels. Despite the findings of a few studies, the measurement of physical 

activity objectively through the use of pedometers appears to be a reliable, valid, and 

inexpensive method of assessing moderate physical activity. 

Throughout the study, all participants were instructed to wear the pedometer at all 

times. They were required to record the number of steps daily on an activity log provided 

by the researcher at the beginning of the study. The activity logs also provided space in 

which the participant was able to record physical activities he/she has perforrned 

throughout the day. In addition to the activity itself, the participant was required to 

record the intensity, duration, and frequency of the activity. Prior to the beginning of the 

study, the researcher explained to all the participants how to properly classify the 
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intensity of an activity. The scale used to monitor intensity was the modified Borg Scale 

of perceived exertion. The scale ranges from 1 to 10 with higher numbers representing 

increasing intensity. The participants were given examples of how to classify the 

intensity of an activity (i.e. 1 =resting; 1 O=maximal exertion). For the first four weeks of 

the study, the researcher collected the activity logs weekly and at this time, supplied new 

activity logs for the following week. This was done to ensure that the participants were 

fulfilling their obligations. For the last eight weeks of the study, the activity logs were 

collected bi-weekly. 

2.4.1.2 Godin Leisure-Time Exercise Questionnaire 

The subjective measure that was used to assess physical activity was the Godin 

Leisure-Time Exercise Questionnaire (Godin & Shephard, 1985; Appendix 1). The 

questionnaire was designed to assess an individual's leisure-time activity and ~~xamines 

the parameters of intensity and frequency. The questionnaire itself is short and self

administered and thus is neither time-consuming nor difficult for the participant to 

understand. The two questions require the individual to recall the activities they perform 

in their lei~ure-time during a typical seven day period. The first question asks the 

participant to recall the amount of time (in fifteen minute intervals) that they ·were 

involved in strenuous (rapid heart beat), moderate (not exhausting), or mild (n1inimal 

effort) exercise. Examples of activities are given for each intensity in order to help the 

participant classify their activities appropriately. The last question asks the participant 

how often, over a normal seven day period, they participate in exercise that makes them 

sweat, which is defined as having a rapid heart beat. The participant is requin~d to choose 
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one of three answers: often, sometimes, or never/rarely. Despite the length of the 

questionnaire, it has the potential to provide valuable insight about the physical activity 

levels of the participants and assisted in monitoring changes in physical activity 

participation over the duration of the intervention. 

To calculate total weekly leisure activity, the frequencies for each intensity 

category were first multiplied by an estimated metabolic equivalent (MET). The 

frequency of strenuous activity was multiplied by 9 METS, moderate by 5 METS, and 

mild activities were multiplied by 3 METS. The three values were then totaled to 

estimate the total weekly leisure activity. The second question was simply US(~d to 

calculate the frequency of physical activity strenuous enough to cause the participant to 

sweat. For the purposes of the analysis, only the total weekly leisure activity 1i"om the 

first question was used to assess changes pre to post. 

The Godin questionnaire has been established as a reliable and valid estimate of 

physical activity. Godin and Shephard (1985) performed test-retest trials two weeks 

apart on a sample of 53 adults aged 18 to 65. The study found a strong correlation 

between the two trials for both the first question (r=0.74) and the second question 

(r=0.80) (Godin & Shephard). Another study assessed the reliability and validity of 

several questionnaires on a sample of 28 males and 50 females between the ages of 20 

and 59 (Jacobs, Ainsworth, Hartman, & Leon, 1993). They established reliability 

coefficients for the Godin questionnaire ofr=0.62 and r=0.69 for the first and second 

questions respectively between one month test-retest trials (Jacobs et al.). Jacobs et al. 

also established a relationship between the Godin questionnaire, acceleromete:rs, body fat, 

and maximal oxygen consumption demonstrating proof of convergent validity. They 
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found the Godin questionnaire to be correlated with accelerometer motion sensors 

(r=0.32 and r=0.29 for the first and second question respectively), body fat percentages 

(r=-0.43 and r=-0.40 for the first and second question respectively), and maxin1al oxygen 

consumption (r=0.56 and r=0.57 for the first and second question respectively) (Jacobs et 

al.). 

2.4.2. Body Composition 

Body composition was assessed by percent body fat. Skinfold measuniDents 

were taken at four sites (bicep, tricep, subscapular, and iliac crest) and percent body fat 

was calculated according to the normative data for the Durnin-W ormersley mc;~thod 

(Durnin & W omersley, 197 4 ). All measurements were taken with the Harpenden 

callipers according to the guidelines set forth by the Canadian Society for Exercise 

Physiology (CSEP) (1996). This method was selected since it was developed on a large 

sample ofboth men and women aged 16-72 years (CSEP, 1996). The participants in this 

study fell within this age range therefore increased the accuracy of the estimation 

(Wagner & Heyward, 1999). All measurements were performed by the same ,examiner to 

increase the reliability and consistency of the results and during the post-testing data 

collection, the examiner was blinded to all the measurements taken at baseline;~. 

Measurements were taken twice at each site with two minutes in between each 

measurement. If the two measurements fell within 0.4 mm, then the mean of the two 

values were taken as the final measurement. If the difference between the two 

measurements was greater than 0.4 mm, then a third measurement was taken and the two 
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closest values were averaged. When all three measurements were equidistant apart, then 

the median was used. 

The method of estimating body fat using skinfolds is subject to criticisrn. The 

possibility for human error is high therefore, it is important that the same exruniner take 

the measurements to increase the consistency of the results. Despite the possible error, 

the particular method used in this study has proven to be highly correlated to 

densitometry with correlation coefficients of 0.84 for men and 0.86 for women 

(W omersley & Durnin, 1977). Other findings have also assessed its concurrent validity 

reporting correlation coefficients of0.75 and 0.85 with air displacement plethysmography 

and DXA respectively (Sardinha, Lohman, Teixeira, Guedes, & Going, 1998). 

2.4.3 Blood Pressure 

Blood pressure was measured indirectly by an automated blood pressure/heart rate 

monitor (Aneroid Blood Pressure Cuff & Stethoscope). The examiner chose the 

appropriate blood pressure cuff size and the participant sat quietly for five minutes with 

an empty bladder and legs uncrossed. The cuff was wrapped firmly around the left arm 

with the lower part of the cuff about 2-3 em above the antecubital space. The arm was 

positioned comfortably at about an angle of 1 0-45 degrees from the trunk with the edge 

of the cuff level with the heart. The tester placed the switch to 170 and waited for the 

heart to appear on the display. Once the heart was visible on the display, the tester 

pressed start. If any inaccuracies occurred, "Err" appeared on the display and the switch 

was moved to a higher setting. The measurement was then repeated. Three n~adings 

were performed approximately 30-60 seconds apart. The average of the second and third 

39 



readings was recorded as the final value for the left arm. The three readings w~ere 

repeated on the right arm and the average of the last two readings was taken. The higher 

average reading was recorded as the final blood pressure value and the corresponding 

arm was noted. If the resting systolic blood pressure was greater than 144mmllg or 

resting diastolic blood pressure was greater than 94mmHg, then the participant: was asked 

to rest for another five minutes. If these values were still elevated after the additional 

five minutes, then the baseline measurements were not taken and the participant was 

referred to their physician. 

2.4.4 Cardiorespiratory Fitness 

Cardiorespiratory fitness was measured by the Astrand and Ryhming submaximal 

cycle ergome~er test. The Astrand and Ryhming test is a submaximal test bas(~d on the 

assumption that there is a direct relationship between heart rate and power ou~put and that 

this relationship can estimate an individual's maximal oxygen consumption; a measure of 

one's cardiorespiratory fitness. It was performed on a cycle ergometer and lasted 

approximately six minutes. The participant wore a heart rate monitor throughout the 

duration of the test and began with a two minute warm-up, with no resistance, at 50 rpm. 

A power output, based on the individual's gender and fitness level was chosen in an 

attempt to elicit a heart rate of at least 120 bpm by the last minute of the test. If the 

participant's heart rate did not steadily increase after the first two minutes, the: workload 

was increased by 25 watts for females and 50 watts for males and the test continued. 

Heart rate was recorded after every minute and the difference between the fifth and sixth 

minute had to be less than 5 bpm or the test continued until this criterion was reached. 
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The average heart rate of the last two minutes of the test was taken along with the power 

output and a chart was used to estimate the absolute V02 max. This value was then 

multiplied by the age correction factor and then converted to milliliters and divided by 

the individual's weight in kg to estimate relative maximal oxygen consumption (CSEP, 

1996). Precautions were taken to ensure that all the participants followed the required 

pre-testing protocol to ensure the accuracy of the results. 

The reliability of the Astrand and Ryhming test has been measured by test-retest 

procedures on a sample of 28 female and male adults aged 18-50 years. This study 

resulted in an intraclass correlation of 0.96 which is quite comparable to the intraclass 

correlation coefficient of0.94 for the direct measurement of maximal oxygen 

consumption (MasSween, 2001). Standard measurements of error (SEM) for the Astrand 

were found to be 2.18ml/kg.min which were also similar to the SEM of 2.06ml/kg/min 

for the direct measurement ofV02 max (MasS ween). MacSween concluded that the 

Astrand is an acceptable test for a repeated measures experimental design. 

In addition to reliability, MacSween (2001) also measured the concurrc~nt validity 

of the Astrand when compared to the direct measure of maximal oxygen consumption. 

The Astrand tended to overestimate V02 max by 3.48ml/kg/min with a standard 

deviation of 6.49ml/kg/min (MacSween). A correlation coefficient of only 0.38 was 

reported between the two tests (MacSween). While the correlation coefficient found in 

this study was quite low, other studies have reported much higher correlations between 

these two tests. Siconolfi, Cullinane, Carleton, and Thompson (1982) perfom1ed a 

validation study on the Astrand for a population of 63 untrained adults aged 20-70 and 

found correlation coefficients ranging from 0.87 to 0.94 between the predicted Astrand 
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values and the direct V02 max values. In another study by Wit, Weduwe, WoHhagen, 

and Hollander (1997), they cited several validation studies reporting correlation 

coefficients ranging from 0.47 to 0.92 with standard error of estimates ranging from 8-

16%. 

2.4.5 Lifestyle Variables 

The Health Canada Workplace Employee Health Questionnaire (Appendix J) was 

used to assess the participants' self-perceived stress levels and various other lifestyle 

behaviours such as perceived health status, smoking, dietary habits, alcohol consumption, 

and prescription/over the counter drug use. In the first question, participants rated their 

own health. Two questions measured the participant's level of stress and another two 

questions examined dietary habits. Eight short questions dealt with topics related to 

alcohol, smoking, and medication use. To assess the impact of the intervention on these 

various health-related practices, each of the six health behaviours were analyz,ed 

separately to assess changes in participants' responses. Several of the variabh~s were 

coded numerically to assess changes in responses over time, with higher numbers 

representing less desirable responses. Since only one question pertained to self-perceived 

health, changes in response to this question solely determined their perceived health 

score. Two questions dealt with self-perceived stress and instructed the individual to 

check off as many responses that were applicable to their current situation. To analyze 

all their responses, each portion served as its own yes or no question (O=no; }:=yes) and 

then all the questions were totaled together to get a stress score. The higher the stress 

score, the more stressed the individual felt. One question was related to smokjng 
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behaviour and the higher the score, the more cigarettes they smoked in a day. Four 

questions asked the participant how many different types of drinks they consurne in a 

typical week and their responses were summed together to get a total number of drinks 

per week. Three questions required the individual to record how often they us~~ 

medication or prescription drugs to help them sleep, ease pain, or calm them down. Their 

responses were coded numerically and added together to get a medication score, with a 

higher score representing a greater use of medications or prescription drugs. [)ietary 

habits such as vegetable and fruit consumption and eating breakfast were captured in 

their responses to two different questions. Their answers were coded and totaled together 

to get a nutrition score, with a higher score representing poorer dietary habits. 

2.5 Statistical Analysis 

Descriptive statistics on physical characteristics were expressed as means and 

standard deviations for each group and were compared by ANOV A to determine if there 

were any differences between the means at baseline. A 2 (group) by 2 (time) factorial 

ANOV A with repeated measures on the second factor was used to determine 'vhether the 

intervention had an effect on the total weekly leisure activity as determined by the first 

question of the Godin Leisure-Time Exercise questionnaire. A doubly multivariate 

analysis of variance was used to determine whether the intervention had an effect on the 

physiological measurements including body fat, systolic blood pressure, diastolic blood 

pressure, and cardiorespiratory fitness. A second doubly multivariate analysis of 

variance was used to determine if the intervention had an effect on any of the six health 

behaviours (self-perceived health, stress, smoking, alcohol consumption, medication use, 
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and dietary practices). To determine whether gender had an effect on the intervention, an 

exploratory investigation was conducting adding gender into the three analyses as a 

second between group factor. For all statistical procedures, the level of signi:fic:ance was 

set at p<0.05. 
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3.1 Results 

CHAPTER3 

RESULTS 

The primary purpose of this study was to determine the effects of a cornmunity

orientated workplace wellness program on the physical activity status of the participants. 

Secondary purposes of this study were to determine the effects of the intervention on 

physiological health variables and various health behaviours. It was hypothesized firstly 

that the intervention group would improve their physical activity levels and se~condarily 

that (1) body fat would decrease, (2) blood pressure would decrease, (3) caridorespiratory 

fitness would increase, and ( 4) health behaviours would improve for those participants in 

the intervention group when compared to those in the comparison group. Gender 

differences for all the parameters measured were also explored in this analysis. It was 

hypothesized that there would be no gender differences in the effectiveness of the 

workplace wellness program to change the physical activity status, physiological 

variables, or health variables of the participants in the intervention group. 

The primary analysis used in this study was the doubly multivariate analysis of 

variance. There are five major assumptions associated with this type of statistical 

analysis: homogeneity of variance-covariance matrices, multivariate normality, linearity, 

multicollinearity, and singularity. The assumption ofhomogeneity ofvarianc~e

covariance matrices can be assumed when sample sizes are equal or nearly sirnilar, such 

as in the present study {Tabachnick & Fidell, 2001). To address the second assumption 
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of normality, data that did not follow a normal distribution was transformed according to 

the guidelines by Tabachnick and Fidell (2001). If the distribution differed moderately 

from normal, a square root transformation was attempted first. If the data was skewed 

substantially, a log transformation was tried. If the data differed significantly, the inverse 

was tried. The direction of the deviation was also considered. If the data was negatively 

skewed, the variable was reflected and then the appropriate transformation was applied. 

Variables that did not follow a normal distribution and thus had to be transfornned include 

physical activity status (Godin score), body fat, stress, alcohol consumption, tnedication 

use, and dietary habits. After rerunning the analyses with the normalized data~, the 

significance of the variables did not change, therefore, for interpretability purposes, the 

original raw data was reported. The assumption of linearity assumes linear relationships 

exist between dependent measures and singularity protects against redundant dependent 

measures (i.e. measures that are highly correlated). Correlations between the dependent 

variables were run and none of the outcome variables were highly correlated (:r < 0.8). 

3.1.1 Physical Activity Status 

Total weekly leisure activity as determined by the first question of the Godin 

Leisure-Time Exercise questionnaire is shown in Figure 3.1. No significant differences 

between the intervention or comparison group were observed at baseline in total weekly 

leisure activity, indicating the physical activity participation in both groups was similar 

prior to the individuals participating in the program. 

Following the intervention, the data revealed a significant group x timte 

interaction, F (1,78) = 5.784,p = 0.019 for physical activity status (Figure 3.1). Further 
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analysis revealed that there was a greater improvement in physical activity participation 

in the intervention group (84.8%) when compared to those participants in the comparison 

group (8.8%). The improvement in physical activity status, observed in the intervention 

group, as determined by the Godin Leisure-Time Exercise questionnaire is further 

supported by the improvement in the average number of steps per day from baseline to 

week 12 (Figure 3.2 ). The average number of steps per day at baseline was 7466 ± 2391 

and by week 12, the average number of daily steps taken was 11873 ± 3429 (Figure 3.2). 

This corresponded to an increase of approximately 3143 steps per day from baseline by 

the participants in the intervention group, supporting the improvement in physical activity 

participation by the individuals in the workplace health promotion program. Since 

pedometers were only worn by participants in the intervention group, a step count 

analysis was not performed on the comparison group. 
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Figure 3.1 Changes in physical activity status for the two groups (intervention 
and comparison) following the 12 week study period. The bars represent the 
mean Godin scores± standard deviation (SD) for each group. 
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Figure 3.2 Changes in steps/day in the intervention group over the 12 week study 
period. Bars represent the average steps/day for each week. 
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To assess the effects of gender on total weekly leisure activity, a second analysis 

was conducted including gender as a second between group factor. This analysis 

revealed no significant timex group x gender, F(1,76) = 2.784, p = 0.099 or tirne x 

gender interactions, F(l,76) = 0.646, p = 0.424. A timex group interaction, F(l,76) = 

8.398, p = 0.005 was significant indicating that the two study groups differed over time. 

When analyzing the main effects, the within-subject factor of time was found to be 

statistically significant, F(l,76) = 8.326, p = 0.005, meaning that at the two timte points, 

the Godin scores were significantly different. Both between-subject factors, group, 

F(1,76) = 5.268, p = 0.024 and gender, F(l,76) = 5.715, p = 0.019 were found to be 

statistically significant. Further analysis revealed that the Godin scores were significantly 

higher in the intervention group when compared to the comparison group. It \Vas also 

found that the male participants' Godin scores were significantly higher than the female 

participants' scores. 

3.1.2 Physiological Variables 

Physiological measurements of the participants are shown in Table 3 .1. No 

significant differences between the intervention and comparison groups were observed at 

baseline in body fat percentage (BF), systolic blood pressure (SBP), diastolic blood 

pressure (DBP), and maximal oxygen consumption (V02), indicating that the two groups 

were relatively homogeneous. Of the 97 participants, 17 withdrew from the study over 

the 12 week period. T -tests were ran to determine whether there were any significant 

differences on any of the physiological variables at baseline between the participants who 

withdrew and those who remained in the study. The analysis revealed that tht~e were no 
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significant differences between the two groups for any of the physiological health 

variables. 
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Table 3.1 
Baseline physiological measurements of participants (n=97). All values are 
expressed as means + standard deviation. 

Characteristics Intervention Comparison 

Body Fat(%) 36.47 ± 6.01 37.54 ± 5.19 

SBP (mmHg) 125.02 ± 13.91 121.34 ± 15.45 

DBP(mmHg) 83.06 ± 9.54 81.96 ± 8.82 

vo2 (mllkg/min) 26.52 + 7.37 26.46 + 6.3 
SBP = systolic blood pressure; DBP = diastolic blood pressure; 
vo2 =maximal oxygen consumption 
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Following the 12 week intervention, a significant multivariate group x time 

interaction, F(4,74) = 2.566,p=0.045 was found for all the physiological health variables. 

Upon analyzing the variables univariately, the only significant timex group interaction 

found was for body fat, F(l, 77) = 10.292, p = 0.002 (Figure 3.3 ). Further analysis 

revealed that body fat percentage in the intervention group decreased by 1.1% whereas 

body fat in the comparison group increased by 2.5o/o. Due to the error associated with 

calculating body fat percentage using the sum of four skinfold method (3.5o/o- 5o/o), the 

physiological variable analysis was reran replacing percent body fat with sum of 4 

skinfolds. This analysis yielded the same results as the analysis using percent body fat 

therefore, to enable comparisons to be made between the present study and past 

workplace wellness studies, the remaining analyses will be reported using body fat 

percentage. There was a significant decrease in systolic blood pressure, F(1,77) = 

13.536,p< 0.001, and diastolic blood pressure, F(1,77) = 5.575,p= 0.021 in both groups 

following the intervention, however, there was no group x time interaction. Figure 3.4 

shows a 3% decrease in systolic blood pressure in the intervention group (125 ±_13.9 to 

121.6 ± 13.4) and a 2.8% decrease in the comparison group (121.3 ± 15.5 to 117.9 ± 

14.2). Figure 3.5 shows a 2.5% decrease in diastolic blood pressure in the intervention 

group (83.1 ± 9.5 to 81.3 ± 8.7) while a 1.5o/o decrease was observed in the comparison 

group (82.0 ± 8.8 to 80.7 ±9.3). No significant difference in maximal oxygen 

consumption (V02) was observed between the two groups, F(1,77) = 1.495,p = 0.225 

(Figure 3.6). 
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Figure 3.3 Changes in body fat percentage following the 12 week study period. 
Bars represent the means ± SD. 
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Figure 3.4 Changes in systolic blood pressure (SBP) following the 12 week study 
period. Bars represent the means± SD. 
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Figure 3.5 Changes in diastolic blood pressure (DBP) following the 12 week 
study period. Bars represent the means± SD. 
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Figure 3.6 Changes in maximal oxygen consumption (V02 max) following the 12 
week study period. Bars represent the means± SD. 
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A secondary analysis including gender as a second between group factor revealed 

no significant timex group x gender interaction, F(4,72) = 0.655,p = 0.625. The 

multivariate time x group interaction was the only significant 2 way interaction, F( 4, 72) = 

3.039,p = 0.023, indicating that the two groups differed over time for the physiological 

variables. The univariate analysis revealed that body fat was the only physiological 

health variable that differed significantly, F(1,75) = 12.445,p = 0.001, between the two 

groups over time. No significant timex group interactions were found for systolic blood 

pressure, diastolic blood pressure, or maximal oxygen consumption. Although there was 

no significant timex gender multivariate effect, the univariate analysis revealed a 

significant timex gender effect for body fat, F(1,75) = 5.823,p = 0.018. Further analysis 

revealed that over the 12 week study period, males' body fat increased slightly while the 

female participants' body fat remained virtually unchanged. No significant tin1e x gender 

interactions were found for systolic blood pressure, diastolic blood pressure, or maximal 

oxygen consumption. 

Significant main effects for the within-subject factor (time) were found for body 

fat, F(l,75) = 5.643,p = 0.020 and systolic blood pressure, F(1,75) = 6.296,p = 0.014. 

No other significant time effects were found. There were significant main effects of 

gender on body fat, F(l,75) = 24.602,p < 0.001, systolic blood pressure, F(1,75) = 

22.947,p = 0.000, and diastolic blood pressure, F(1,75) = 10.782,p = 0.002. Upon 

further analysis, it was found that males had less body fat but higher systolic and diastolic 

blood pressure values when compared to their female counterparts. Maximal oxygen 

consumption was not significantly different between the genders. There was no 
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significant main effect for group on any of the physiological health variables indicating 

that the two groups did not differ significantly on these health variables. 

3.1.3 Lifestyle Variables 

No significant differences were observed between the intervention and 

comparison groups at baseline in perceived health status, stress level, smoking,. alcohol 

consumption, medication use, and nutritional habits. Upon analysis of the health variable 

data, the distribution for smoking behaviour was negatively skewed with several extreme 

outliers. Extreme outliers were removed from the data set and smoking behaviour was 

taken out of the multivariate analysis to prevent it from skewing the results for the 

remaining five health variables. To assess whether the intervention had an eff(~Ct on 

smoking behaviour, frequencies were ran on cases that had both pre and post data. Prior 

to the intervention, 33 participants in the comparison group (67.3%) were nonsmokers, 3 

(6.1 %) smoked less than 10 cigarettes per day, and 1 (2%) smoked 10 or more cigarettes 

per day. In the intervention group, 35 participants (65.3o/o) were nonsmokers, 4 (8.3%) 

smoked less than 10 cigarettes per day, and 4 (8.3%) smoked 10 or more cigarettes per 

day. Smoking behaviour remained unchanged post intervention for those individuals 

who participated in the intervention program; however, individuals in the comparison 

group increased their smoking behaviour. Post intervention, there was a decrease in the 

number of non-smokers ( 1 more individual had started smoking 1 0 or more cigarettes per 

day) and two individuals who had smoked less than 1 0 cigarettes per day now smoked 

more than 10 per day (Figure 3.7). 
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Figure 3. 7 Changes in smoking behaviour in the comparison group following the 
12 week study period. Bars represent the number of participants in each category. 
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A significant multivariate effect was found post intervention for all the five health 

variables, F(5,63) = 2.516,p = 0.039. Upon analyzing the health behaviours 

univariately, self-perceived health status yielded the only significant timex group 

interaction effect, F(1,67) = 5.766,p = 0.019. By examining the means for perceived 

health status, it appeared that individuals in the comparison group rated their health 

higher post intervention and those who participated in the workplace wellness program, 

rated their health poorer post intervention (Figure 3.8). No significant timex group 

effects were observed for self-perceived stress (Figure 3.9), alcohol consumption (Figure 

3.10), medication use (Figure 3.11), or nutritional habits (Figure 3.12). No main effects 

were found for any of the health variables. 
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Figure 3.8 Changes in self-perceived health status following the 12 week study 
period. Bars represent means± SD for each group. 
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Figure 3.9 Changes in self-perceived stress following the 12 week study period. 
Bars represent means ± SD for each group. 
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Figure 3.10 Changes in alcohol consumption following the 12 week study period. 
Bars represent means ± SD for each group. 
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Figure 3.11 Changes in medication and prescription drug use following the 12 
week study period. Bars represent means ± SD for each group. 
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Figure 3.12 Changes in nutritional habits following the 12 week study period. 
Bars represent means ± SD for each group. 
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A second analysis adding in gender as another between group factor revealed no 

significant timex group x gender interaction, F(5,61) =1.158 ,p = 0.340. A main effect 

of gender was the only other significant finding in this analysis, F(5,61) = 5.096,p = 

0.001, indicating that the health variables differed among the genders. Further 

exploration revealed that of the five health behaviours included in this analysis, gender 

was significantly different for perceived health status, F(l,65) = 9.461,p = 0.003, 

average alcohol consumption per week, F(1,65) = 8.232,p = 0.006, and average use of 

medications per week, F(1,65) = 4.319,p = 0.042. Further examination of the analysis 

found that males rated their perceived health status higher, consumed more alcoholic 

beverages per week, and used fewer medications per week when compared to female 

participants. 

3.1.4 Compliance 

Physical activity compliance to the 10,000 steps message was assessed by 

analyzing the daily step counts of the individuals who participated in the intervention. 

Daily step counts were averaged over the 12 week period and by the end of the~ 12th week, 

approximately 71 o/o of the intervention group had averaged 10,000 steps or more, 

classifying themselves as compliant. Approximately 29o/o of the participants in the 

intervention group did not reach the 10,000 step goal by the end of the study period 

therefore, they were classified as the non-compliant. After assessing compliance, the 

participants were then separated into three groups; the comparison group, the compliant 

group, and the non-compliant group and the statistical analysis was reran. The results of 
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this analysis were not statistically different than that of the two group analysis, therefore, 

only the original statistical analysis was reported. 
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4.1 Discussion 

CHAPTER4 

DISCUSSION AND CONCLUSIONS 

The results of this study indicate that the physical activity status of a sedentary 

working population can be enhanced by a community-orientated workplace wellness 

program. The findings of the present study also show support for an improvement in 

body composition. While this type of intervention has the potential to increase physical 

activity, it appears that such a short term program (i.e. 12 weeks) may not be suitable for 

reducing blood pressure, improving caridorespiratory fitness, or changing other unhealthy 

behaviours such as smoking, alcohol consumption, medication use, or poor dietary habits. 

Stress levels also remained unchanged post intervention; however, the intervention did 

appear to negatively affect participants' self-perceived heath status, as indicated by 

poorer self-perceived health ratings post-intervention. 

The primary purpose of the intervention was to increase physical activity through 

the accumulation of 10,000 steps of activity daily. At baseline, the average number of 

steps per day was 7466 ± 2391 and by week 12, the average number of daily steps had 

increased to 11873 ± 3429, resulting in a difference of approximately 3143 steps per day 

between week 12 and baseline averages. 71.4% of the participants in the intervention 

group averaged 1 0,000 steps or more by the final week of the intervention. This 

corresponded to a 69.2% improvement in physical activity from baseline. Although 
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28.6% did not reach 10,000 steps by week 12, a 50.1 o/o improvement in physical activity 

from baseline was observed. These results demonstrate that physical activity, and more 

specifically, daily steps, can be improved through a community-orientated, pedometer

based workplace health promotion program. 

An improvement in steps per day due to participation in a pedometer program is 

commonly reported in the literature (Chan, Ryan, & Tudor-Locke, 2004; Croteau, 2004; 

Sidman, Corbin & Le Masurier, 2004). Croteau found an improvement of approximately 

1973 steps/day over the 8 week study period after participation in a minimal contact, self

managed, pedometer-based lifestyle intervention program. Sidman et al. found increases 

of approximately 3000 steps/day after 4 weeks of participation in a goal-orientated 

pedometer program while Chan et al. found similar increases as the present study (3451 

steps/day) after a 12 week workplace, pedometer-based intervention program. Since the 

comparison group participants did not wear pedometers during the study period, direct 

comparisons between the groups cannot be made with respect to daily step counts; 

however, through analysis of the Godin questionnaire, the results of the present study 

showed that the intervention group significantly improved their physical activity status 

compared to the comparison group. Although the methods used to promote and increase 

physical activity differ between workplace wellness programs, several studies support the 

present study's findings showing an improvement in physical activity or exercise levels 

(Coleman et al., 1999; Kronenfeld et al., 1987; Larsen & Simons, 1993; Ozminkowski et 

al., 2000; Poole et al., 2001; Proper et al., 2003; Spilman et al., 1986; Weir et al., 1989). 

Over the 12 week study period, the individuals in the intervention group 

experienced a 1.1% decrease in percent body fat whereas body fat in the comparison 
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group increased by 2.5o/o. Despite a similar 10,000 steps program being unsuccessful in 

eliciting changes in body fat over the 8 week study period (Swartz et al., 2003 ), there is a 

common trend observed in the workplace wellness literature to support a reduction in 

body fat over time; with some reductions occurring over a long period of time (> 1 year) 

and others taking place over durations similar to the present study (3-6 months) (Gettman 

et al., 1993; Poole et al., 2001; Proper et al., 2003; Shepard, 1992; Weir et al., 1989). For 

example, Shephard reported a reduction in body fat of approximately 2o/o after 6 months 

of a workplace health promotion program and Gettman et al. found reductions in body fat 

(--2.4%), measured by skinfolds, after only 20 weeks of a workplace physical activity 

program. Despite these successes, it should be noted that due to the diversity of the 

workplace wellness literature (i.e. program design, duration of the program, and method 

used to assess body composition), direct comparisons between studies are difficult. More 

specifically, the majority of the previous workplace health promotion literature uses the 

more traditional method of promoting physical activity (i.e. frequency, duration, 

intensity) while the present study did not specify any of these parameters. The present 

study design promoted the 10,000 steps message and allowed the participants to 

accumulate the steps by whichever method they preferred (active living, structured 

physical activities, or a combination ofboth these strategies). However, the findings of 

this study, in conjunction with the previous literature regarding body fat and workplace 

wellness programs, suggests the effectiveness of a short-term, community-orientated 

workplace wellness program in reducing body fat in a sedentary adult population. 

Although the reduction in body fat was minimal ( 1.1 °/o ), it is important to note 

that a workplace physical activity program may also prevent an increase in body fat. 
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Participants in the comparison group experienced an increase in body fat of2.5%. This 

corresponds to a total difference of 3.6% between the intervention and comparison 

groups post intervention. The findings of the present study suggest that a workplace 

physical activity program may help prevent an increase in body fat as individuals' age. 

These findings have important implications for our aging population since it is commonly 

known that muscle mass decreases and body fat increases as individuals grow older and 

participation in a worksite physical activity program offers a cost-effective method to 

counteract the increase in body fat as adults age (Brooks, Fahey, White, & Baldwin, 

2000). With all the health risks associated with obesity, a reduction in body fat, or the 

prevention of an increase in body fat, in middle-aged adults can have a significant impact 

in reducing the risk for obesity related conditions such as heart disease, diabetes, and 

some cancers (Aldana & Pronk, 2001). 

Both systolic and diastolic blood pressure decreased significantly over the study 

period however, no differences existed between the intervention and comparison groups. 

The decrease in blood pressure observed in both groups can likely be explained by testing 

familiarization. It is possible that the subjects were anxious prior to the pre-testing 

session and that this anxiety caused an increase in their blood pressure readings. It is 

important to note, however, that the subjects were given a 5 minute rest period prior to 

measuring blood pressure in an attempt to reduce anxiety and thus produce a more 

accurate representation of the subject's normal blood pressure. Due to familiarization 

with the testing procedure, it is possible that the participants were simply more 

comfortable with the testing procedure and thus were more relaxed during the post

testing blood pressure measurements, resulting in a decrease in blood pressure from 
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baseline. These findings are supported by Poole et al. (200 1) who observed similar 

reductions in blood pressure in both the intervention and control groups following a 9 

month workplace wellness program. No significant differences in blood pressure existed 

between the two groups in that study (Poole et al. ). 

Since it is well-known that physical activity can help reduce the risk of 

developing hypertension (CFLRI, 1996; US Surgeon General's Report, 1996) and 

contributes to the control ofblood pressure (Fagard, 1999), it was hypothesized that those 

individuals participating in the workplace physical activity intervention would experience 

a reduction in blood pressure. Past studies within the workplace wellness literature 

provide support for the expectation of a reduction in blood pressure. For example, a 

workplace cardiovascular health promotion program resulted in small ( -1.14mmHg) but 

significant reductions in systolic blood pressure following the three year study period 

(Edye et al., 1989) and Larsen and Simons (1993) reported significant reductions in blood 

pressure ( -4mmHg) after participating in a federal worksite health and fitness program. 

The findings of the present study contradict these earlier findings with respect to blood 

pressure, however, as previously mentioned, comparisons between different workplace 

wellness interventions are difficult due to the different study designs and durations. 

To make more accurate comparisons, studies with similar study designs and 

durations were used for comparison, despite many of the studies lacking a workplace 

component. Chan et al. (2004) assessed the impact of a pedometer program over 12 

weeks and found that despite the participants accumulating over 10,000 steps per day by 

week 12, there was no significant reduction in blood pressure. Another study by lwane et 

al. (2000) examined the effects of participating in a 10,000 steps program on blood 
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pressure in both mild hypertensives and normotensives and found that after 12 weeks, 

despite both groups walking over 10,000 steps daily, blood pressure was only 

significantly reduced in hypertensive participants. No change in blood pressure was 

observed in the normotensive individuals, which could help explain the lack of a 

reduction in blood pressure in the present study. Walking studies have also reported 

similar findings as the present study. For example, Duncan, Gordon, and Scott (1991) 

assessed the effects of aerobic walking, brisk walking, and strolling in sedentary 

premenopausal women over a 24 week period and found no significant changes in resting 

seated blood pressure in any of the walking groups. Coleman et al. (1999) found no 

change in diastolic blood pressure after a 16 week walking program; however, a 

reduction in systolic blood pressure was observed. The results of the present study are 

also supported by work done by Lamb, Bartlett, Ashley, and Bird (2002) who found no 

improvements in blood pressure following a walking program. 

Since no reduction in blood pressure was observed as a result of participating in 

the workplace wellness intervention, it is possible that the duration or intensity of the 

present program was not sufficient enough to elicit an improvement in blood pressure. 

The participants may have experienced a greater reduction in blood pressure had the 

program lasted longer than 12 weeks or had the intensity of the program been specified 

(Lamb et al., 2002). As mentioned previously, the blood pressure lowering effect of 

physical activity is less pronounced in normotensive subjects than hypertensive subjects 

and since the majority of the study population was normotensive, this may have 

contributed to the findings of the present study (Fagard, 2001; I wane et al., 2000). 
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Cardiorespiratory fitness did not improve as a result of participation in the present 

workplace physical activity program. Although physical activity increased significantly 

in the intervention group, this did not correspond to an improvement in maximal oxygen 

consumption. It is well established in the literature that to improve maximal oxygen 

consumption, an individual must challenge the cardiovascular system by participating in 

intensive physical activity (at least 3 times per week at 40 or 50 to 85% of their 

maximum oxygen uptake reserve for at least 20 minutes) (Pollock et al., 1998). The lack 

of a significant improvement in cardiorespiratory fitness could be due to the fact that the 

intensity of the activity to be performed was not specified. The participants in the 

intervention group were simply given a pedometer and encouraged to try to progressively 

increase their daily steps to 10,000 or more. They were not required to perform 

minimum bouts of walking or any other exercise (i.e. 3 x 10 minutes of activity or 30 

minutes of continuous activity). The participants were free to try to accumulate their 

10,000 steps in a variety of ways including active living (daily activities in which they 

accumulated their steps), several bouts of walking, one larger bout of walking, or through 

other forms of exercise such as sports or running. It is possible that the participants in 

this study accumulated the majority of their steps through active living or through 

activities that did not correspond to an intensity of 40°/o of the maximum oxygen uptake 

reserve. The absence of specific guidelines for intensity and duration in the present 

intervention program could possibly help explain the lack of improvements in maximal 

oxygen consumption that were observed by those who participated in the intervention 

group. 
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Another possible explanation for the absence of an improvement in maximal 

oxygen consumption could be the short duration of the study. Several other workplace 

health promotion programs have reported improvements in maximal oxygen consumption 

over longer durations. For example, Poole et al. (200 1) found significant improvements 

in maximal oxygen consumption after a 4 year workplace health promotion program. 

Another study by Weir et al. (1989) found increases in V02 max after 2 years while 

employees from the Toronto Life Assurance Company experienced improvements in V02 

max after 6 months (Shephard, 1992). Since these studies found improvements in 

maximal oxygen consumption after study durations of at least double the length of the 

present study (Poole et al.; Shephard; Weir et al), it is possible that the lack of significant 

changes in vo2 in the present study may be due to the study's short duration. 

The present community-orientated workplace wellness program appeared to have 

little success in changing unhealthy behaviours such as smoking, stress, alcohol 

consumption, medication use, and poor dietary choices. Perceived health status was the 

only variable that changed significantly post intervention; however, individuals 

participating in the intervention rated their health poorer after completing the program 

while individuals in the comparison group viewed themselves as slightly healthier post 

intervention. The results of the present study were not expected and are contradicted 

within the workplace wellness literature. Both Ponjonen and Ranta (200 1) and Spilman 

et al. (1986) found significant improvements in perceived health status as a result of 

participation in a workplace health promotion program. While this finding was not 

expected in our study, one possible explanation for this observation could be that 

individuals who participated in the workplace wellness program were more aware of their 
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health and lifestyle behaviours post intervention and used this information to make a 

more informed rating of their health upon completion of the stUdy (Conrad, 1994). 

Education received about various aspects of physical activity, healthy dietary practices, 

and lifestyle choices through the participants' educational study materials may account 

for some of the deterioration in self-perceived health status post intervention. 

Evaluation of workplace physical activity and health promotion programs are 

difficult and are often limited to changes in physiological variables such as blood 

pressure, body fat, and maximal oxygen consumption. Measuring health behaviours such 

as smoking, alcohol consumption, and dietary habits have been included in past programs 

as outcome measures however, less often than physiological data, making this area of the 

literature much less established. Health variables, such as those in the present study, 

were included in the analysis of the success of the workplace health promotion program 

due to the known clustering effect of health behaviours. It is recognized that as 

individuals begin to change one unhealthy behaviour (i.e. physical inactivity), they will 

often begin to change other unhealthy behaviours (i.e. eating habits, smoking) (Blair, 

Jacobs, & Powell, 1985). 

While some of these health behaviours have been evaluated within the workplace 

health promotion literature, the findings are conflicting. Several studies have found a 

reduction in smoking activity as a result of a workplace wellness program and significant 

improvements in physical activity (Kronenfeld et al., 1987; Larsen, 1993; Ozminkowski 

et al., 2000; Poole et al., 2001; Spilman et al., 1986; Weir et al., 1989). It should be 

noted; however, that programs resulting in a significant reduction in smoking behaviour 

have often occurred over the duration of a year or more. Another workplace health 
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promotion program targeting multiple risk factors including physical inactivity and 

smoking habits found no significant reduction in smoking behaviour among participants 

despite significant improvements in strengthening and flexibility exercises in the 

intervention program after 18 months of participation (Campbell et al., 2002). 

Significant improvements in aerobic activities occurred in both the intervention and 

comparison groups and therefore, were not attributed to the intervention program 

(Campbell et al.). Other researchers have looked at the effects of workplace wellness 

programs on the stress levels of employees. Gamble et al. (1993) found a significant 

reduction in work stress among a group of ambulancemen after they participated in a 

workplace physical activity program which incorporated aerobic, strengthening, and 

flexibility activities. While other researchers have found support for a reduction in stress 

resulting from participation in a workplace wellness program (Ozminkowski et al., 2000), 

some researchers have refuted these findings (Kronenfeld et al., 1987; Larsen & Simons, 

1993). Kronenfeld et al. reported significant improvements in exercise levels although 

this did not translate into a reduction in self-perceived stress, while Larsen and Simons 

failed to find reductions in stress levels after participating in a program designed to 

increase physical activity. While no significant improvements in diet were observed in 

the present study, some workplace health promotion programs have resulted in 

improvements in dietary choices; however, these programs were designed to target 

multiple unhealthy behaviours and not specifically physical activity (Campbell et al., 

2002; Ozminkowski et al., 2000). Despite these positive findings, Kronenfeld et al. 

reported findings similar to the present study with no significant improvements in dietary 

choices as a result of participation in the workplace wellness program. The lack of 
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significant improvements in nutrition habits may be due to limitations associated with the 

program design (possible contamination between intervention and control sites) since the 

study failed to elicit a large impact on many of the variables they assessed (Kronenfeld et 

al.). 

The absence of any significant findings on the aforementioned health variables in 

the present study could be due to the insensitivity of the questionnaire used. It is possible 

that the questionnaire was not sensitive enough to detect minor changes in any or all of 

the behaviours measured (Lamb et al., 2002). For example, the questionnaire assessed 

several different areas of health behaviours, therefore, some areas were underrepresented 

(i.e. only included one or two questions). It is difficult to accurately capture a true 

representation of participants' habits by assessing the changes in their responses to so few 

questions. However, it should be mentioned that questionnaires such as the one used in 

the present study can be useful in providing researchers with some insight into the impact 

of a physical activity program on health behaviours other than physical inactivity. A 

second possible explanation for the program's lack of impact on the various lifestyle 

behaviours is that the intervention program was primarily concerned with physical 

activity, therefore, it may have not been specific enough to change any of the above 

mentioned health behaviours (Campbell et al., 2002). Although some information about 

various aspects ofhealth (i.e. diet, stress, etc.) was included in the educational packages 

provided to the participants in the intervention group, the goal of the program and 

message promoted throughout dealt specifically with physical activity. This may have 

resulted in the participants being more concerned with increasing their activity levels and 

did not translate into a heightened concern with other aspects of their health or lifestyle 
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behaviours. A final possible explanation for the lack of any significant changes on these 

health parameters could be again due to the duration of the study period. Behaviours, 

such as smoking, drinking, and poor dietary patterns, are difficult habits to change 

(Russell, Epstein, Johnston, Block, & Blair, 1988), and many individuals must make 

several attempts to change before they are successful (Marcus, Possi, Selby, Niaura, & 

Abrams, 1992). Therefore, it is quite possible that the duration of the present study was 

insufficient to detect any changes in these health behaviours. 

Although the majority of the workplace health promotion literature has not 

reported gender differences in the effectiveness of the workplace wellness programs, a 

gender analysis was conducted as an exploratory investigation. No significant gender x 

group x time effects were found for any of the variables measured. A significant main 

effect of gender, however, was observed for physical activity status as determined by the 

Godin score indicating that men and women differed in the amount of physical activity 

participation, with men being more active than women. A significant time x gender 

effect was found for body fat indicating that over the duration of the study period, males 

and females' body fat changed in different ways. This finding is not surprising 

considering that it is well known that men lose body fat faster and more easily than 

women due to larger amounts of muscle mass and consequently higher resting metabolic 

rates (Brooks et al., 2000). Although this is often true, the present study's findings were 

contradictory. On average, male participants' body fat increased by approximately one 

percent while females' body fat remained relatively unchanged. Since there were more 

female than male participants, it is possible that there were too few males to truly detect 

an accurate change in body fat. Therefore, more research should be done examining 

80 



gender differences in body composition changes in response to a workplace wellness 

program. Significant main effects of gender were also observed for body fat, systolic 

blood pressure, and diastolic blood pressure. A significant main effect of body fat 

indicates that males and females not only lose body fat differently over time, as 

mentioned above, but they also have different amounts of initial body fat. Males tend to 

have less body fat due to higher naturally occurring levels of testosterone and 

subsequently, larger muscle mass when compared to their female counterparts. This was 

supported by the findings of the present study. Blood pressure also differed significantly 

between the genders, which is documented in the literature. The mechanisms responsible 

for the increased blood pressure found in males are, however, unknown (Reckelhoff, 

Zhang, Srivastava, & Granger, 1999). Studies using spontaneous hypertensive rats have 

reported that castration in males slows progression of hypertension while testosterone 

treatment of ovariectomized females exacerbates hypertension. These studies suggest 

androgens may mediate the higher blood pressure in males however, more research to 

determine the precise mechanism by which androgens may affect hypertension is 

warranted (Reckelhoff et al.). Although main effects of gender existed on some of the 

variables measured, gender did not affect the impact of the intervention as the gender x 

time x group interaction was not significant. This indicates that while males and females 

may differ on some of the health variables measured to evaluate the effectiveness of 

workplace health promotion programs, both genders respond similarly to these types of 

programs. 

81 



4.2 Summary 

The findings of the present study suggest that a short duration, community

orientated workplace wellness program can be effective in increasing physical activity 

and reducing body fat in sedentary adults. With our aging population and escalating 

health care costs, these results have important implications. These findings suggest that 

employers do not need extensive wellness programs to see improvements in aspects of 

their employees' health (i.e. physical activity status, body composition). Motivational 

tools such as pedometers accompanied by an attainable, goal-orientated message (i.e. 

10,000 steps) encouraging family and friend involvement can yield some positive health 

behaviour changes in a relatively short period of time (i.e. 12 weeks). Increased physical 

activity, among a normally sedentary group, can result in numerous health improvements 

and reductions in the risk for developing several diseases and conditions associated with 

physical inactivity. From a public health standpoint, this improvement in physical 

activity can reduce rising health care costs in an aging population. The reduction in body 

fat as a consequence of the intervention can help combat the obesity epidemic in Canada 

today and can reduce these individuals' chances of developing diseases associated with 

excess body fat and thus, may help reduce overall health care costs. In a recent review by 

Aldana and Pronk (200 1 ), a strong positive correlation between obesity and absenteeism 

rates existed in the worksite health promotion literature suggesting that this type of 

program will also benefit the employer by reducing employee absenteeism and reducing 

health care costs associated with employee benefit plans. The findings of this workplace 

wellness program also suggest that participation in programs such as the present study 

can alter the way in which an individual rates their health. Participants, such as those in 
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the present study, may rate their health poorer due to the heightened awareness of health 

issues that are associated with health promotion programs. This finding suggests that 

community-orientated workplace health promotion programs can be an effective tool for 

educating adults on the components involved in leading a healthy lifestyle. While males 

and females differed on a few of the variables measured, both genders responded 

similarly to the intervention indicating that this type of workplace health promotion 

program can be beneficial for both males and females. These findings suggest that 

significant improvements in terms of physical activity and body fat can result from a 

cost-effective, simple, community-orientated workplace wellness program. 

4.3 Conclusion 

It has been suggested that adding elements of the community (i.e. employees' 

friends and families) into the design of a workplace health promotion program may have 

a more significant impact on the success of the program (Campbell et al., 2002; McLeroy 

et al., Price et al., 2000; Simpson et al., 2000, Spilman et al., 1986; Wilson et al., 1995; 

1988), however there is limited data available to evaluate the success of such a program. 

The results of the present study, which attempt to include employees' significant others in 

their behaviour changes, suggest that a community-orientated workplace health 

promotion program can be an effective way in which to increase the physical activity 

levels and decrease the body fat of a sedentary working population. The findings of the 

present study also suggest that participation in community-orientated workplace wellness 

programs can alter the way in which individuals' perceive their health. It is important to 

note that these changes can occur after as little as 12 weeks and the community-orientated 
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program need not be extensive nor costly to the employer. Therefore, a cost-effective, 

short duration, community-orientated workplace health promotion program can be 

effective in increasing the physical activity levels, decreasing the body fat, and altering 

the perceived health status of an originally sedentary, middle-aged, working adult 

population. 

4.4 Limitations 

As with any research done in the community, a major limitation is the difficulty in 

controlling for other variables that may have affected the outcome of the study. With 

research done in real world settings, the external validity, which refers to the 

generalizability of the study's findings (Thomas & Nelson, 2001), is high but the internal 

validity is compromised. When the internal validity is compromised, the researcher 

cannot conclude with certainty that the changes in the outcome variables occurred as a 

result of the intervention or as a result of some other variable (Thomas & Nelson). While 

there are several limitations associated with the chosen study design, research conducted 

in a real-world setting is still very important to help researchers gain insight into how 

programs will impact the health and wellness of the participants within the context of 

their everyday lives. Another limitation of the present study may be due to when testing 

took place during the year. Pre-testing took place in the winter months (February and 

March), a time in which individuals tend to be less active. Post-testing took place in the 

summer months (June and July), a time in which individuals are often more physically 

active. Therefore, it is possible that some of the improvements in physical activity were 

due to the habitual increase in physical activity and not solely due to the workplace 
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physical activity program. Although emphasis was placed on the community elements in 

the educational packages, it is possible that the increases in physical activity in the 

intervention group were due to the pedometers and not to the community elements of the 

intervention, which is another limitation of the study design. Pedometers were only 

given to the intervention group and therefore comparisons between the two groups could 

not be made. Other limitations of the present study include self-selection bias and bias 

due to self-reported data. Since employees volunteered to participate in this study, it is 

possible that the findings do not represent those employees who were unwilling to 

participate in the study, compromising the external validity of the findings. Also, since 

the data about physical activity participation and health behaviours were collected via 

questionnaire, it is possible that that some of the information obtained from the 

participants did not accurately represent the variable of interest. The duration of the 

study period may also have been a limitation of the program. It is possible that the 

duration of the intervention was insufficient to detect all the changes necessary, however, 

due to the time limitations of the researcher, the 12 week study period was chosen as 

improvements in the physiological health variables measured have been detected in a 

similar amount of time. 

4.5 Future Directions 

To continue to assess the success of involving community aspects into the design 

of workplace health promotion programs, more research needs to be done in this area. 

Researchers need to design studies to directly compare differences in success of past 

workplace wellness program designs with newer designs, incorporating employees' 
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family and friends. Future interventions in which these programs are extended to 

employees' families and friends needs to be done to assess the impact of this change on 

participation and adherence levels. By allowing employees to involve their families and 

friends, participation rates may increase, solving one of the many past problems 

associated with workplace wellness programs. More research is also needed to further 

explore the possibility of gender differences existing in the effectiveness of workplace 

wellness programs. Researchers need to analyze the impact that gender may have on the 

changes in the outcome variables measured. More research is also needed to monitor 

long term changes in response to participation in workplace health promotion programs. 

Researchers also need to follow their participants past post-testing to see if these types of 

programs can be successful in modifying long term behaviour changes. 
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APPENDIX A 

CONSENT FORM 

TITLE: The Effects of a Community-based Workplace Wellness Program on the 
Physical Activity Levels and Health Status of a Sedentary Adult Working Population 

PRINCIPAL INVESTIGATOR: Tanya Grand, Masters Student, 341-0645 

SUB-INVESTIGATOR: Dr. Karen Chad, Supervisor 

SPONSOR: Canadian Institute of Health Research (CIHR) 

1. INTRODUCTION 

You are being invited to take part in this research study because you fall within the 
age range of interest, work full time, and participate in minimal physical activity. 

2. VOLUNTARY PARTICIPATION 

Your participation is completely voluntary, so it is up to you to decide whether or not 
you wish to take part in this study. Before you decide, it is important for you to 
understand what the research involves. This consent form will tell you about the 
study, why the research is important, what will happen to you during the study and 
the possible benefits, risks and discomforts. 

If you wish to participate, you will be asked to sign this form. If you decide to take 
part in this study, you may still withdraw at any time and without giving any reasons 
for your decision. If you do not wish to participate, you do not have to provide any 
reason for your decision not to participate nor will you lose the benefit or any medical 
care to which you are entitled or are presently receiving. 

3. PURPOSE and OBJECTIVES OF THE STUDY 

Physical activity and health promotion programs have been implemented in the 
workplace for years however, to date, the impact of involving the community in a 
workplace wellness program has not yet been examined. Therefore, the purpose of 
this study is to determine the effectiveness of a community-based workplace wellness 
program, In Motion, on the physical activity levels and health status of a relatively 
sedentary working adult population. The hypotheses of the study are the following: 

1. Individuals participating in the workplace wellness program will experience: 
increased physical activity levels, greater cardiorespiratory fitness, a reduction in 
total cholesterol, decreased body fat, reduced blood pressure, decreased self
reported stress, and improved health-related behaviors (e.g. reduced alcohol, drug 
use, and smoking). 

100 



2. There will be no significant differences in the above mentioned variables between 
males and females in the intervention group. 

3. Individuals in the intervention group will experience more significant changes in 
the above mentioned variables and there will be no differences among males and 
females in the control group with respect to these health-related variables. 

You have been selected to participate in the study because you are a sedentary or 
inactive, working adult over the age of thirty-five. 

4. DESCRIPTION OF THE RESEARCH 

To determine whether you meet the criteria for this study, you will be required to 
answer two questionnaires to assess your current level of physical activity and various 
other lifestyle behaviors. Several intact worksites will then be chosen and matched 
with a similar worksite. Your worksite will either be chosen to participate in the 
intervention program or to act as the comparison group (i.e. receive the intervention 
12 weeks later). Regardless of which group you are in, you will be asked to 
participate in the following measurements: height, weight, body fat, blood pressure, 
cholesterol, and cardiorespiratory fitness, which will be taken at week 1 and then 13 
weeks later. You will also be asked to complete a third questionnaire which will ask 
you about your level of physical activity. You will be asked to answer all three 
questionnaires at the completion of the 12 week intervention. If your worksite is 
participating in the intervention program, you will be encouraged to try to accumulate 
10,000 steps over the course of each day. You will be supplied with several 
motivational and educational tools including a 10,000 steps brochure, monthly In 
Motion newsletters, monthly educational packages, and company challenges. You 
will be required to wear a pedometer and record both your step counts each day and 
the duration and intensity of specific physical activities performed throughout your 
day. 

5. SPECIFIC PROCEDURES 

If you agree to participate in this study, the following will happen: 

You will be asked to answer the Godin Leisure-Time Exercise Questionnaire and the 
Health Canada Workplace Employee Health Questionnaire. These questionnaires 
will ask you questions pertaining to your level of physical activity and various other 
lifestyle behaviors. They will help in determining whether you are eligible to 
participate in this study. Worksites employing a majority of individuals over the age 
of 35 who report participating in little or no physical activity and are employed full 
time will be selected to participate in this study. Matched worksites will be randomly 
assigned into either the intervention or control group. This simply means that each 
worksite has a one in two chance of being in the intervention group. 

Once your worksite has been selected to participate in the study, baseline 
measurements will be collected. Your height and weight will be taken to determine 
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your body mass index. Your body fat percentage will be calculated using the skinfold 
method. Your blood pressure will be taken by an automated blood pressure machine 
and a registered nurse will collect a blood sample to analyze your cholesterol level. 
You will also be required to participate in an exercise test to assess your 
cardiorespiratory fitness. One more questionnaire, the Seven-Day Physical Activity 
Recall, will also be administered at this time to assess your physical activity levels 
over the previous seven day period. During the 12 week intervention, you will be 
asked to wear a pedometer everyday and record your daily steps in addition to the 
duration and intensity of any specific activities you performed for that day. All of 
this information will be recorded in an activity log that will be provided by the 
researcher. Upon completion of the 12 weeks as well as six months after the 
completion of the study, the same measurements that were collected at baseline will 
be collected again. The three questionnaires (2 that were used to determine your 
eligibility and the one that was administered during the baseline assessment) will also 
be administered following the intervention and six months after the completion of the 
intervention. 

6. RESEARCH SUBJECT RESPONSIBILITIES 

As stated previously, you will be required to wear the pedometer at all times 
excluding time spent sleeping or in water( i.e. bathing, swimming). You will also be 
required to record your daily steps over the 12 week period as well as any specific 
physical activities you participated that particular day. 

7. RISKS AND DISCOMFORTS 

There are minimal risks associated with participating in this study. The only 
foreseeable risks include the normal aches, pains, and possible injuries associated 
with beginning a physical activity program. 

8. CONFIDENTIALITY 

The researchers will protect your privacy, and safeguard the confidentiality of 
information collected about you during the course of this study. Absolute 
confidentiality cannot be guaranteed. You will be identified in this study only by 
your initials and an assigned study number. A representative of the sponsor may 
require access to your health records during the study to verify the accuracy and 
completeness of study-related information. Government regulatory agencies in 
Canada and other countries, and the Research Ethics Board may inspect study records 
to ensure compliance with their standards for approving the study therapy in that 
country. Access to your personal health information may include copying and taking 
copies away. However, in this case, all personal identifiers would first be removed 
and substituted by your assigned study number and initials. Rarely, your study 
documents may be obtained by courts of law. Reports based on results of this study 
may be presented for medical and scientific publication, but your identity will not be 
disclosed. 
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With your permission, your family physician will be informed in writing of your 
participation in this study, and if required, consulted regarding your health and 
treatment. 

9. RESEARCH-RELATED INJURY 

There will be no costs to you for participation in this study. You will not be charged 
for any research procedures. In the event that you become ill or injured as a result of 
participating in this study, necessary medical treatment will be made available at no 
additional cost to you. By signing this document you do not waive any of your legal 
rights. 

10. BENEFITS OF STUDY PARTICIPATION 

It is unknown whether or not you will benefit from your participation in this study. 
However, the literature suggests that the potential benefits of participating in such a 
program would include a reduction in body weight, body fat, blood pressure, 
cholesterol and self-perceived stress. Other possible benefits include increased 
cardiorespiratory fitness and an improvement in various other lifestyle behaviors (i.e. 
reduced smoking, drinking, drug use). These are only potential benefits and cannot 
be guaranteed. 

11. ALTERNATIVE TREATMENT 

12. NEW FINDINGS 

If, during the course of this study, new information becomes available that may be 
related to your willingness to continue to participate, this information will be 
provided to you by the investigator. 

13. VOLUNTARY WITHDRAWAL 

Your participation in this study is completely voluntary. You may withdraw from 
this study at any time. If you decide to participate in this study and in the future, you 
decide to withdraw, there will be no penalty or loss of benefits to which you are 
otherwise entitled, and your future medical care will not be affected. If you chose to 
participate and later withdraw, all data collected about you during your enrollment in 
the study will be kept for analysis. By law, this data cannot be destroyed. 

14. WITHDRAWAL INITIATED BY THE INVESTIGATOR OR SPONSOR 

If you do not follow the instructions or fulfill your requirements as a research 
participant, the investigator may withdraw you from the study. The investigator may 
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also withdraw you from the study if they feel that is what is in your best interest from 
a health perspective. 

15. STORAGE OF DATA 

Data will be stored at the University of Saskatchewan in locked premises under the 
supervision of Dr. Karen Chad for a minimum of five years following the completion 
of the study. 

16. WHO TO CONTACT FOR QUESTIONS ABOUT THE STUDY 

If you have any questions about this study or desire further information about this 
study, you can contact Tanya Grand at 341-0645. 

17. WHO TO CONTACT FOR QUESTIONS OR CONCERNS ABOUT A 
PERSON'S RIGHTS AS A RESEARCH SUBJECT 

If you have any questions, concerns or complaints about your rights as a research 
subject and/or your experiences while participating in this study, you should contact 
the Chair of the Biomedical Research Ethics Board, c/o the Office of Research 
Services, University of Saskatchewan at (306) 966-4053. 

18. PAYMENT, HONORARIA, AND REIMBURSEMENT 

There will be no payment or honorarium given to any of the participants involved in 
this study. 
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SIGNATURES 

Check List: 

I have read and understood the patient information and consent form. 
I have had sufficient time to consider the information provided and to ask for 
advice if necessary. 
I have had the opportunity to ask questions and have had satisfactory responses 
to my questions. 
I understand that all of the information collected will be kept confidential and 
that the result will only be used for scientific objectives. 
I understand that my participation in his study is voluntary and that I am 
completely free to refuse to participate or to withdraw from this study at any 
time without changing in the way the quality of care that I receive. 
I understand that I am not waiving any of my legal rights as a result of signing 
this consent form. 
I understand that there is no guarantee that this study will provide any benefits 
tome. 
I have read this form and freely consent to participate in this study. 
I have been told that I will receive a dated and signed copy of this form. 

(Name of Research Participant) 

(Signature of Research Participant) (date) 

(Signature of Principal Investigator) (date) 
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APPENDIXB 

Sample In Motion Newsletter 

:• ~~···~·~ ~··~""""'"" """'" ~ ·~· ·~"'"'~"" •~ •••••• • ••• •• '~'"""" •P•••• """'*"~···-• • 1' ~'"Ill U'<"f'~ "" *"" *"'"'"'' -~ "~ U t~ H U 0 t 1> > 

.. 
~ 

' • . . 
~ 

I 
! : 
: 
: 

1 
I II 1n 

,000 Step 
It 

> ·-· l 

VQI,! 
·-- -· ~ L!J fl 

: ., ........ ., .• -! •• _,' •••• ·'!~'~·····~' ............... ,,. ......... , .. , .. ···".. '''llll!l•f•'!l-1! .... , ··~ ~-.. ··~·····~·····!Ill 

Make your Summer an "in motion" Summer! 
• E • • I 

111- Mom and dad you are the best motivators U 

111 Did you know that physically active children 
111 

Make Plans for and.active 
summer! 

_ _ x:uc _1.0 Summer is a great time for family fun. I hwahov--ea(!rewe __ -___ .. ~~-A ch. n:_oryn•,·.c hea __ -lth pr.-'oble-m--s -tha-n -l<i_d_ s- 111 

~ 
Warm summer evenings, a weekend at the 

Th. ey're better-ab-le_- tom--eet-H1e _de-mand-s _o_ fdaily Jake, family barbecues are the perfect 
physical activity. They have a stronger self.. recipes for an actiVe summer. Whether 

111 image and more self,..confidence, and they you are on vacation or not, there an~ many 
~monstrate gr~t.tr improvement in $kiiJ .. and · · · th ·f,h * nealth-reta~. fitness. When vou (Oflsider the ,,. wayf to enJoy . e lummer Wh.,' your 
t~, it makes good sense to enc:o!Jrage phy$icaJ 111 family. 

~ aco . ...,_ltv w_ hen Y' .. o .. ur '_ hildren .are-· y.o· IJ-ng, ,;) Vi$it the zoo and end with a barbecue 

I and game of m•~ in the park 
As a panmt, It's up to you to play the bigg~ o Di$C()ver 50me exciting trail$ on the 
Piirt - bigger than a teacher, more impo~nt 

111 ttlan a fitness professional. YQur child lo()ks to . . riverbank 
you for exampj~ on how to talk, dr•, aet and o Start a t,;ummer activity jar, every 

• t~d a physiq:~lly active , or a n()fl,..Ptwsi~lly 111 weekend pull out a new activity for the 
active"' life. Ill .__...ta.mllijlli.tv ..... ljilll8 ......... ~ ........ - ............ !!l!!l. 

I Set a good e~mple for your kid$f Yt:lY can't tell ~ I kids that being active is fun, Yqu have tQ shQw 
· ·them. So tal<~- your kids hlklng, biking, dancing, 

111 swimming and in-line skating. Plan outings and . 
adivities that involve walking like a trip to the 

m zoo or the park, a nature trail hike, or even a Ill 

walk through the mall .• It's really up to you. If 111 

I 
you want your kids to be healthy, happy teens 
~nd adults, it's up to you to do something about ~ 

. It 

• ;i . ii i! . . . . iii • 
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APPENDIXC 

1 0,000 Steps Brochure 
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APPENDIXD 

Sample Educational Package 

ObjftCtivea; 

SPWSS 
Challenge 

• To ~meouragt you to ~ pl"tyfic:atty ectlve for 30 minuteps e11e,st S dayea 
w~ . 

• To o~r~~ yoy to e11t o s.rvinge of Vt;ot~Piel ilnd Fruit. ewery o1y, 

Why6PLUS$? 

D 5 A Week: The Surgeon Gtneral's Report on Physical Activity and HNtth 
recommenda that everyone s~ld accumulate 30 minl.¢es of physio.l activity 
most days of the wefk, Thus, 5 A Week, 

o 5 A D11y; Health Can"ta etates everyone should eat at least five .-rvinga of 
vegetables Md fruit f()f vitamins, minerals, and fibre eaeh dey, Thus, 8 A 
Day, 

How 6 PL.US I Workt: 

t1 5 PLUS 6 Ja a personal challenge to assist yot,.~leading an aetive hHtthy 
lifeetyte · 

·..t Chart your progress oo the record sheet . 
..t Post your record lheet in an area that will help be a reminder for you (ltaff 

room, at home on the fridge, by your desk, etc,) 
" If you are currently doing more then 30 minutes of physicalactlvtty,·you oar'\ 

designate the squares to represent any amount of time. 

ld- for 5 A Week: 
o walk to work 
o go for a walk during your coffee break 
o atart a walking group at work 
o take the atairo 
o tiki your dog for 1 watk 

o join a fitnea1 atut3 

ldeat fori A D•y 
o alert yQYr diY.bY oddint~.e fruit to breakf.-t 
o paek 2 piece$ of fruit in· your briefcaae to Mt throughout the dey 
P order • · sal1d for tuneh · 
o drink jutoe rather then clOffee 
o. blend a fruit amoothie 
o try a ne~tw vegetable for fruit 

.~ __.....,~......,...=incmQtion&o 
lfi"~...,~ 

Ill 



The 5 PLUS 5 Chall.enge 
Vegeblble•··.&·Prult 

Enjoy 30 mfl'li.JUtJ of PhY•ioeiiiCtivity ~~ j~Ut five eat five "' moftl af!M'Vin;a•t~ V•bt•• & Fruit 
daye ·llt-*' wHk, l!eet'l •a~re rcapretJent& 10 eac:tt aay, Cn.ok off n~qun oach ttmt you nt 
eonUnUCJIJI minutu of phy$i~l •CiMty, . e~ • Hrving of Vocatttlbltllnd F:mtt 
off on • •quare each tim' yc;>u •ngage in 10 
minut•s of physiealaetivity, · 

Thurttdly 

Friday 

Saturday 

Tuesday 

Wedll&tday 
Thumday 

Friday 

Saturdey 
Sync; lay 

Nam~: 

Return By; 

Return to: 

Phyalc:al 
Activity 

Cl Cl 0 
r~·1 

!--! 0 0 

0 0 0 

0 t"'' w 

0 0 0 

0 0 0 
r'l 
1-1 c 0 

0 0 0 
0 0 q 
0 a I:J 

Vegetabi"A 
F:rult 

0 p 0 
0 A w 0 0 

D 0 [J 

0 0 

0 0 0 c 
D 0 0 Fl ~ 

0 IJ 0 D 
F1 w kl bl Cl 
0 0 CJ 0 
Q Ll EJ (::1 

Ll 
0 Thursday 
n 
~ Friday 

Saturday 

0 Tuesday 

0 Wednelday 
0 Thuredly 

0 Friday 
0 laturdl)t 
0 

Tuesday 
Wednetdly 

TtlurJd'y 
Frtd,_y 
Saturday 
Sunday 
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u [] 0 
n w Cl 0 

0 C) 0 

0 !1 
""" 

0 0 D 
0 0 D 
D 0 0 

D 0 0 

C1 Q Ci 

C1 0 0 

D 0 CJ 
D 0 0 
0 0 0 
0 0 n 

bl 

0 0 0 

VegetlbJMA 
fJNit 

0 n w 0 
0 ::J 0 0 

D 0 0 c 
Cl f"", 

kl 0 

0 
0 D 0 
1""1 0 0 ;;J 

C! 0 Cl rJ 
0 t:l CJ 

tJ 0 0 a 
0 El 0 (:'j 

0 0 0 0 
l] Q a 
p F. q u y 

0 0 0 D 

w 
a 

Cl 

D 
F1 
'""' 
bl 

l .l 
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FACT SHEET 
I :Have a Huneh · It'• Tinae Fw Lunch 
W..eMe·••f•, ~MCt~,o 
W.,15 to adcl JJlQN ~and ftuU 
UJ your Iundt: 

• Heat gp·~ ,.._ .. nilh'~ •· 
,., ~wtth_...ed·~tnf 
-.lrJywkha~JFaini'OJl, 

I~ of .... .,,..,.,.,.,~ 
or ntW.• .·...- nutl'IUQQ.II, dell~' 
~~-

,. 

• EJUoy. ~~&lad ~y. Owose 
nutl'jtJou5 ........ ·lUte ~h ... 
IUitl8iJJe 1ettuce, t!Mtn pile on~ 

~ ar ~. ~ ealadllluNIImy 
IJy wppu~ ~ wMh tow fat~ 
~~ .. ~~;J.tti'§~ 
~ YOI,I~ a1dt a 1Jts bQwl pf 

v~.~-~ 
~,lntffl;!su~~<J 
cum,,.t'l'~~oo. 

• Atw.~ ... ~ • .,.cumber.~ 
Dl' At£-t:Jitm ~ ltJ y®f IQwn 
!w •~· • J'ttf~Jt tomf!IP'IIP'Ii• a,._ 
pt fn.Jit. or a caPfi!I«J fruit CNP 
fpf~ 

,, ........... Itt $vet'}' u.e·~ 
~ or !)Iller a s.andw;dt, ,.~ .mt 

~ ·~ • fr\tll- 'f'Y ~.·9f 
~~~~llstu~~· 

.1! ~-lmtd ~~. ~~ 1~ ~ 
""fy ~ •os "" ft¥~ •~~ 
w~t.m~. 

1 c ...... or tufll.ty 10 ''"' wtth • 
t.lmiY ... .., ~"""' ~·y Jllll' 
.~ ..... wtth·~ ~ lltW ,. ....... ......,.. 
*'~ wrnrw.,..... ..... wtth 
~li~A .. ~«t• 
~ 1M .tn.le with a low .,_. !JfMfft¥ 
~~....,, 

#Jittdf ~~Itt w~t pi~~~ WUh 
~ ~. mw fin ~flelt €~ 
•f.M ~flle.ijloftu~, 

~~· . ·.·• .·lUtAilfH.Y ,~ • ~h 
'· . . . . ... md ... jAAI:fiA .. ·.· JM .... J 

? • . ·· ~wftf)~~ 

IM'HU:Jl'I J? 
• ~·t~y~~,. 
wi~~ wun tmt:ter m 
~}llf~,l~!l$1 
€lf'J., frn~~ ~~ .JMff:l ~~ .IN"fl 

t8 U~l.~ w p w,Jillt, 
fllnn~ m. ttw v~l 

1
' 11M dftter#m: IYHM "' 
V~Pie4 ilftd·fJmt ~h 
~.~ttv~:ietlr 
fnrit ~ lU ow11 uniqYI! 
packase ef healti'J":"pros:ec. 
Uve nutrienfl.md pllnt 
compound$. 

~~"'~~'" .. ~' 
~ nw,tmn.• tat, 
~tl-@1 

• Wheft ea~ Pllt ~tt il 
~lmt,·W~ · .. 

yoqr •'""" ~mes wWl• 
vcsptabl# JiM dish; lf not, 

make tt a habit to on:ku' 
m«n 'leJI1Its Pn w stde. 
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• Adlt fl'Qtt "'· •~ JPJJ~· J)ltM~,·k~. ~m~.~w~ 
or {IM.~ m~~OOM':inOO'~·~~·., ~~~n·l~ 
M~ ~ ~, ML¥ with"~. low ~t d~ttuJ. !1@l 
-~{JfllifM~,fgf~~·~*~ 

$ MONIY.,.eAvnreTlP 
• ~my &em pmda wmm !n ~. 
$Mp at~~"' Wtmb or n•Qti ro 

IIIIYit A'tn·~ ~· 

~ 
~ 

"'~ 



FACT·SHEET 
fundlnJ provided by: Ill 

][t's Time To Make Your Supper Super 
·~ .... ~ fpt. 8iili5Y ...... delki.ou$ • 1'~ fRUr ~ ,._ wlth ~ IMlJi: --~ ·WJU. ltlt!ihofbll" 
"'"'fS fP _.. mqre v~ a~ m.u m~Pl• ... .m .au..,.~. MmW \'l,..r ••"""""'-M~· 
JJ~ Y«RRr 4«JnJ18T; .,..~, ,...... ~ JW,t flt!PP'f ~. ~ lQw fat..,..., 4,1'""' ilml "'"" 

9f ~ ~ ... ~. $pi; .. ~ 
wftb t.mwn ~Jar, ~ tlflll! ,..Mn. • ~"'PI .lfyou~y\11"'~ 

~of PIUhed potat~, J.@k., tw~. 

JpsJead of jUfl f)JJit ~· flf ...... 
tt~tV# i' ~-- lf. ~t't ~ '"Y 
fi&Siar ~n rmsl 

• ltruoy eqloprful, ~p $tif,fri4td 

Yqgies ~ i1 a..d ft{hot ~ ~. 

wtw~ ~ bu!Jur pr r~. 

For 1 ~ 'ha"P of~'' tncludtt 
frfli~ Uke filtsips, pJJl'ftpple, maJtiP 
or kiw~. 

liJi:A ~T»'!l Jil~HllG 

TIP 
• Wtun tneY'ft~>n'J 
~ woo't hliff. ~1"11!m! 
w tt. b~• or food 
~ I:P lliOI! wpt.a· 

bles bl fqod kids love Woo ~ttl 
~or chili. Yoo t:an w.,. ,_.d 
pw1t!tEid ~ to 11'1lleafQtll Mtl£1 

c~, 

• kWJ!ed Qf ~. adl;{lt>w f4t S{tW 

aqm ~- buftwmil" to maslled 
ptlr.atl)lell. Dt.t~! 

• Gm~~~Ofl 
~~Wh.ility!)ll~ 

I!""'f8'f· 
• S.,pt»e~ yt:mr ~JJt dj,.~r 

wUtJ v•f,.P4ts and. ~~~ rmm 
~~~, M~.w~ ¥~~ 
~lwm fast ~.t:~ M'Y· 

ffli'Ji.,... .... ~hoke n.ms. ~~· 
~r~.~~.~ amm~ 

t"P~l ..... -~~.~~ 
fn,-.n, Utut ~.,.,.,, IIi~~~ .... 

•Adde~·~$'~V~4t 
,YmlJ' favtmf4Jt ~b~i ~~. @JilJ, 

With IJr-nWf! ~r. J<innamcm ·~ t 
~of""~' w~ bt·thtl 
~. 

t~. ~~leAF ~'-'w. 

• Fnltt --t~ tnat "'viDa for~~ 
tbift& sweet Ill the ilflP .-f Ule meal. 
~ lJN ~ ..,..t ideaJ for -!NikP\J 
yow f*'t .fr\d{ ~min~; 

~It! ~if" banana~ m pi• ... *' 
~ ~l.M41t and~~· 
Sroit 'Antil ~. 

6Dm ~ P1' ~ hult ill\un*" lfllil 
"~ ~-tl! ~ ... "-. 

'r:n,li! TIP 
• .l,oo~ fqr these 
COOWNfi!J~I! tt~ 

myour~ 
.,..rtmftnt"'~ 

•ml~p}QJ,btby 

earro(S. e~Jeey htNUU, ~It and 
c.wmow... crowns. d\lti"JY tt>mt~U.. 
.n~ ~.chopped or 
puretld prtlc (In IS Jw). Wad bllr 
pmdltQ!, $!teed mushr!>oma, r!)8Sted 
f'!lld p~ (In •J~tr), lftdy•m .. 
dlP$ !'or v~ or frmt, 
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, M~f!i11n'l 

~~ {lf h~mey ~·~ 
lcmum .tuwe'" About 
30mL(2~)of 
el(h, A~ ro eoolatd. 
.dflllned veptMIJee.. 
uu~.~~~ 

or~•""' Hut 
.wmo mNtlum unttl 
st!Wid • abmlt 2 
mtr!!J~$, 

.,. Lwen up YWI' ~· 

pt ~"~with 
:~me Qf ~ fJf dul 
fmhJwtna l~m!k 
~~(lll~· 
~ft,~llW:V, 

~1U, ~k!Ym: 

"*~«,~1M 
~.~ 
jP~iftwdOOtl'lf 
Pftt!l1 MN, 
JllrmMallt~
Add tlll$lN, $llced 
al~orpiru! 
nutllforiiOI'I'Htlhitll 
dtfftranr . 

.. Add • jprinldt nf 
bmwn~.OJ'll-. 
jUiilO, f\UtllWIJ lf'ld 

~'"'"'"'rm lP 
mMh~ $ijPISft, 

~~~~w 

ff~·JM~f~ 

Jmrnpll.m. 



FACT SI-IEE--r 
Snaek Your Way To A Healtby Day 
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APPENDIXE 

Activity Log Sheet 

ACTIVITY LQG..,. WEEK 

PleaJe r~ortf your 4aily •tep eount• #D4 11trpctu~ #Ctivitie!f in, tbe ~Pfl'"'~ providfd, 

DAY 1-DAn: STtPeOt1NTS;~,..,..,.,.," ... ~ .. , . .,..,.,.=»·"""'··· 

Acuvra DIIRATIQN ·. 

DA.V '-PATE:=--=--.,.,..,..,...~,....,. . .,.,.. .. STJI;f f.:!OVNTS; ~~ ..... = ...... =····= ....... .,.,.. .... 

A~TIYITV DUR.ATIPN JriTENSJil' 

DAV 3- DATE: .,.._,._ ____ STEP COUNTS:----

ACTIVITY DtJMIJON INTENSJIT 

DA \' 4- DATE: ,....,...._,..,..,.-;.,.,...,_._...,~STEP COUNTS:.,......,~..,.,...,...,.~....-

ACfiVID' DVBAlJDN JNTENSIT)' 

DAV S,.. DATE;.,.,.,....,...,..,.,.....,.,.,.,.._.,.,....,_..,...,..,- S~l' COUNT$:~.,....,..,.,..,,...,.,..,..,.,...,.,....,.,. 

ACTJVI'fY DJ!R.ATJON INJENSID 

DAY 6 .... DATE: =....,.,..,.,,.,..,.,...,..,....,...,,..,......,.,.STEP COUNTS:.,.,......,....,._..,...,.,....,......,..,.,,.,..,. 

ACIIYJD' Pl!BATION 

DAV 7- DATE: __ .,..,..,...........,.,.....__,..,.STEP COUNTS:....,......---.,....,._.-

t\C'fiYIIY PUR.ATJON INJENSI'[)' 
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APPENDIXF 

DATA COLLECTION SHEET 

1. HEIGHT em 

2. WEICiHT kg 

3. BLOOD PRESSURE 

Left .A.rm: 1. ____ _ 2. ____ _ 3. ____ _ 

Right 1~: 1. ____ _ 2. ____ _ 3. ____ _ 

4. SKINFOLDS 

Bicep: 1. ____ _ 2. ____ _ 3. _____ _ 

Tricep: 1. ____ _ 2. ____ _ 3. _____ _ 

Subscapular: 1. ____ _ 2. ____ _ 3. ____ _ 

Iliac Crest: 1. ____ _ 2. ____ _ 3. ____ _ 

Sum of Four: __ _ %body fat: __ _ 

5. CARDIORESPIRATORY FITNESS 

Workload: kp 

Resting Heart Rate: bpm 

Minute 1: __ _ 
Minute 2: __ _ 
Minute 3: __ _ 
Minute 4: __ _ 
Minute 5: __ _ 
Minute 6: __ _ 
Minute 7: ---
Minute 8: __ _ 

Steady-State HR: __ _ 

Absolute Predicted V02 max: __ _ 

Age Correction Factor: __ _ 

Relativ~~ V02 max: __ _ 
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APPENDIX I 

GODIN LEISURE-TIME EXERCISE QUESTIONNAIRE 

Considering a 7-Day period (a week), how many times on average do you do 
the following kinds of exercise for more than 15 minutes during your free 
time (~rrite on each line the appropriate number). 

a) STE~NUOUS EXERCISE 
(HEART BEATS RAPIDLY) 

(i.e. ru1ming, jogging, hockey, football, soccer, 
squash, basketball, cross country skiing, judo, 
roller skating, vigorous swimming, 
vigorous long distance bicycling) 

b) MODERATE EXERCISE 
(NOT EXHAUSTING) 

(i.e. fast walking, baseball, tennis, easy bicycling, 
volleyball, badminton, easy swimming, alpine skiing, 
popular and folk dancing) 

c) MII.JD EXERCISE 
(MINIMAL EFFORT) 

(i.e. yoga, archery, fishing from river band, bowling, 
horseshoes, golf, snow-mobiling, easy walking) 

Times Per 
Week 

2. Considering a 7-Day period (a week), during your leisure-time, how often 
do you engage in any regular activity long enough to work up a sweat (heart 
beats rapidly)? 

~oFTEN 

1. 
SOMETIMES 
2. 
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NEVER/RARELY 
3. 



APPENDIXJ 

HE.AL TH CANADA EMPLOYEE HEALTH QUESTIONNAIRE 

RATIN~G YOUR OWN HEALTH 

1. In your opinion, would you say your health is ... 
Excellent 

_Very Good 
Good 
Fair 
Poor 

2. What, if anything, would you like to do in the next year to improve or maintain 
your health? Check all the answers that apply to you. 

Drink less coffee or tea 
_Lose weight 
_Gain weight 

Eat better 
Exercise more 

_ Rernove a major source of worry, nerves or stress from my life 
_Learn to cope better with worry, nerves or stress 
_ Ch2mge jobs 
_ Change my home situation 
_Quit smoking, or smoke less 

Drink less alcohol 
_ Cut down on painkillers, sleeping or calming medications 

Cut down on other medications 
_Cut down on non-medication drug use 

Get medical treatment 
_Have my blood pressure checked 
_Try to control my blood pressure 
_Nothing 

3. What, if anything, is stopping you from making this change? Check aU the 
answers that apply to you. 
_Problem isn't serious; there's no rush 
_Not enough time 
_Not enough energy 
_Not enough money 
_Too depressed 
_Don't know how to get started 
_No encouragement from family or friends 
_No encouragement or help from employer 

It's too hard 
_Don't want to change my ways 
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_Not sure I can really make a difference 
_Too much stress right now 

Fear of the unknown 
Lack of self-confidence 

_ I don't know what is stopping me 

4. In th•~ last year, how many days were you away from work because you were sick, 
injured or disabled? 
_day:~ 

FEELU~G IN CONTROL 

5. Show how you feel about the following statements: 

Agree Agree Not Disagree Disagree 
strongly sure strongly 

I am in control of my own 
health. 

PHYSICAL ACTIVITY 

6. In a typical week, how often do you spend at least 15 minutes at a time in vigorous 
physical activity? Examples of such activity would be lifting, carrying, jogging, 
brisk walking, sports, farm work, gardening, dancing, climbing, exercise, etc. 

Never 
Less than once a week 
1 or 2 times a week 
3 to 5 times a week 
Mo:re than 5 times a week 

WORRY, NERVES OR STRESS 

7. Wha1t, if anything, caused you excess worry, "nerves'" or stress at work in the last 
six months? Check all the answers that apply to you. 
_ I changed jobs 
_Too many changes within my job 

I don't like the hours 
_Too much time pressure 

Unscheduled overtime 
_My duties are not clear 
_My duties conflict with one another 
_Management tries to control m work too much 
_I don't have enough influence over what I do and when I do it 
_Too much responsibility 
_ Supervisors or managers have unrealistic expectations of me 

Deadlines 
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_I do:n 't get any feedback on how I'm doing 
_I'm not treated fairly here 
_I'm afraid of being laid off 
_My work tires me physically 
_My work tires me mentally 
_My work is boring 
_ I atn being sexually harassed by someone at work 
_ I atn being discriminated against 
_Conflict with other people at work 
_I fed isolated from my co-workers 
_ I have difficulty speaking with people at work 
_ I have difficulty understanding written instructions 
_Nothing 

Qth,er _______________ _ 

8. What, if anything, caused you excess worry, "nerves" or stress at home or outside 
work in the last six months? Check all the answers that apply to you. 
_A dose family member or friend had been ill or injured 
_A dose family member or friend has died 
_ Un<::xpected pregnancy 
_ Birth or expected birth of a child 
_Adoption of a child 
_I have begun a new, close relationship (including getting married) 
_Divorce or separation 
_Arguments with my spouse, partner, children or roommate 
_Arguments with other family members (parents, grandparents, grandchildren, etc.) 
_Physical abuse at home 

Verbal or emotional abuse at home 
_Child care or daycare problems 
_ Child running away from home 
_Finding a place to stay or moving to a new home 
_ Ch~mge in living situation (new roommate, family member leaving, etc.) 
_Took on a big expense 
_Took on a big loan 
_I don't have enough money 

Trouble with the law 
_Alcohol or drug use by a member of my family 
_My own alcohol or drug use 
_ I have trouble balancing home and work responsibilities 

I have too much to do 
_Fear of AIDS or other sexually transmitted diseases 
_I have trouble getting to and from work 
_Nothing 

128 



9. What, if anything, would you like to do to cope better with worry, "nerves" or 
stress? Check all the answers that apply to you. 

Exercise more 
_ Get out more often, make new friends, socialize 
_Make a major change in my life (for example, change jobs, move or leave home) 

Drink less alcohol 
_ Cut down on painkillers, sleeping or calming medications 

Cut down on other medications 
_Cut down on non-medical drug use 

Drink less coffee or tea 
Eat better 

_ Spend more time with my family 
_ Manage time better 
_Learn more about coping with worry 

Learn to relax 
_ Slet~ more or sleep better 
_Get professional help 
_Get more money 
_Manage money better 

I don't know what I could do 

10. What, if anything, is stopping you from making these changes? Check all the 
answer!; that apply to you. 
_ Pro.blem isn't serious; there's no rush 
_Not enough time 
_Not enough energy 
_Not enough money 
_Too depressed 
_Don't know how to get started 
_No encouragement from family and friends 
_No encouragement or help from employer 

It's too hard 
Lack of self-confidence 

_Don't want to change my ways 
Fear of the unknown 

_Not sure I can really make a difference 
_I don't know what is stopping me 

SLEEP. 

11. Ho'v many hours do you usually sleep every night (or day, if on shift work)? 
hrs 
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12. Ho~r often do you have trouble sleeping? 
More than once a week 
Once a week or less 
Never 

13. In g,eneral, how often are you so physically or mentally tired at the end of work 
that you do not really enjoy your time away from work? 
_Very often 

Often 
_Not very often 

Never 

SOMECJNE TO COUNT ON 

14. Wht~n you are worried, upset or under stress, how many people can you really 
count on to understand how you are feeling? 

Noone 
_ 1 or more people 

SEEKI~G HELP 

15. During the last year, did you seek help or counseling for a non-medical, personal 
or emotional problem of any kind? 
_ Y e~:, through my employer or through a service provided by my employer (such as an 
employee assistance program) 
_Yes, but not through my employer 
_ Nol but I thought about it 

No 

16. Ho~v many cigarettes do you usually smoke a day? 
None 
Fevver than 10 
10 or more 

17. Ho'v many regular size (12 oz. or 360 ml) bottles of beer do you drink in a 
typical week? If none, put '0'. 

bottles 

18. Ho·w· many shots (1.5 oz. or 45 ml) or spirits do you drink in a typical week? If 
none, put '0'. 

shots 

19. Ho,¥ many glasses (5 oz. or 150 ml) of wine do you drink in a typical week? If 
none, put '0'. 
_glasses 
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20. Hovr many small glasses (3.5 oz or 105 ml) of fortified wine (such as sherry) do 
you drilttk in a typical week? If none, put '0'. 
_glasses 

21. In the last month, how often did you use medication or prescription drugs to 
help yollJ. sleep? 
_Daily, or almost every day 

2 or 3 times a week 
Onee a week 

_ 2 or 3 times during the whole month 
_Oneeonly 

No1 at all 

22. In tUte last month, how often did you use medication or prescription drugs to 
reduce pain? 
_Daily, or almost every day 

2 or 3 times a week 
Onee a week 

_ 2 or 3 times during the whole month 
_Oneeonly 

Not at all 

23. In the last month, how often did you use medication or prescription drugs to 
calm you down? 
_Daily, or almost every day 

2 o:r 3 times a week 
Once a week 

_ 2 o:r 3 times during the whole month 
_ On::e only 

No1t at all 

NUTRITION 

24. What is your average fruit or vegetable consumption on an average day? 
none 
1 to 4 
5 to 9 
10 or more 

25. In the last month, how often did you eat breakfast before you came to work? 
fivt~ times a week 
thr~~e to four times a week 
ont~ to two times a week 
seldom or never 
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YOUR ;BACKGROUND 

26. Ho~r old are you? 
Under 20 
20-29 
30-39 
40-49 
50-59 
60 or over 

27. What is your marital status right now? 
_ Single/never married 

Married 
Widowed 

_Separated 
Divorced 

_ Living with someone 

28. What is your sex? 
Male 
Fen1ale 

29. Ho1v long have you been with the organization? 
_Less than .1 year 
_1-4years 
_5-9 years 
_10-14 years 
_ 15 or more years 

30. What is your level of education? 
_Elementary school 
_ W e:nt to high school but didn't finish 
_Finished high school 
_Went to community college but didn't finish 
_Finished community college 
_We:nt to university but didn't finish 
_University degree 
_ Graduate degree 

31. Do you have children from whom you are wholly or partly responsible? 
Yes 
No 
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32. Do you have other people (like elderly parents) for whom you are wholly or 
partly responsible? 

Yes 
No 

33. What type of job do you have? 

34. What department/area do you work in? 

35. Ho~r do you think your employer can help you improve your health? Check all the 
items that you think would be helpful to you personally. 

Provide health benefits 
_Get more employee advice on how work is organized here 
_Introduce job sharing or job rotation 

Introduce flexible hours 
_ Provide more workplace health and safety training 
_ Train supervisors or managers to be more sensitive to employees' concerns 
_ Cotnmunicate more openly with employees 
_Provide employee assistance programs to help people get counseling on personal, 
financial or other problems 
_Provide or support child care 
_ Look at how current shift schedules affect employees' sleep and health 

Provide recreational or exercise facilities 
_ Support use of outside exercise facilities by helping with cost 
_Provide or support weight-control programs 
_Provide or support stop-smoking programs 
_Provide or support stress control programs 
_Provide or support programs in other health areas 
_ En<~ourage employees to spend time improving their health 
_Nothing 

Other __________________ _ 

Thank you for your participation in this survey. 
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