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Abstract

Purpose: The influence of environment in the development of overweight and obesity is

an ongoing concern. This investigation examined the influence of urbanization on the

rates of childhood overweight and obesity.

Method: 2167 (1090M, 1077F) grade four children from 75 schools in Ontario's Niagara

Region were sampled. A sophisticated algorithm overlaying electoral boundaries,

population densities, and the knowledge of community members was used to classify

schools into one of three location categories: urban {N= 1588), urban fringe {N= 379),

and rural (A^= 234). Each subject was measured for: height, weight, and aerobic

performance (Leger). Physical activity was evaluated with the self-report Participation

Questionnaire (free-time and organized sport activities), and teacher's evaluations of

student activity. Overweight (overweight and obesity combined) was measured both as a

continuous (BMI) and categorical variable (BMI category), to evaluate the prevalence by

location. A multivariate analysis was used to test for a suppression effect.

Results: BMI and BMI category did not differ significantly by location or gender, and no

evidence of a gender interaction existed. According to both a linear and logistic

regression, physical activity or fitness levels did not suppress the influence of location on

BMI and BMI category. Age, gender, free-time activity, organized sports, fitness level,

and number of siblings, were all found to significantly influence overweight.

Conclusions: It is plausible that the prevalence of overweight does not differ in urban and

rural children from the Niagara Region. Further investigation is recommended,

examining subjects by individual location of residence, in multiple regions throughout

Ontario.
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1

CHAPTER ONE: INTRODUCTION

The focus of this research is to examine differences in the prevalence of

overweight and obesity among a sample of Ontario children located in either urban or

rural settings. The relative prevalence of overweight and obesity across various

geographical areas requires attention for many reasons. The occurrence of childhood

obesity is on the rise, and the prevalence has been suggested to vary significantly with

location. Physical activity and fitness levels, which significantly influence overweight

and obesity, are also reported to vary by location. These factors may play a role in the

reported health differences of urban versus rural Canadians.

This research examined a large cohort of children in grade four to determine if the

location (urban versus rural) was associated with differences in the prevalence of

overweight and obesity and with differences in both physical activity and aerobic fitness,

each of these factors being a marker of increased risk for coronary heart disease and

diabetes in adulthood.

1.1 Prevalence of Obesity

In 1998, the World Health Organization (WHO) declared obesity a pandemic,

with North America being no exception. Over the past few decades there have

significant increases in the prevalence of obesity reported among North Americans

(Tremblay, Katzmarzyk & Willms, 2002). According to data from the National

Population Health Survey, in 1996 over half of all Canadians were overweight (Tremblay

el al.).

Obesity is not only an issue among the adult population, but is a rising concern for

children. Some believe, "obesity has become one of the most prevalent conditions
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affecting the health of America's children" (Covington et al., 2001, p.73). LeMura and

Maziekas (2002) make an even stronger statement about childhood obesity, noting that

obesity has emerged as the most common pediatric illness in Western countries. In

Canada, between 1981 and 1996, the percentage of overweight boys increased from 1 1 to

33% and the percentage of girls increased from 13 to 27% (Tremblay et al., 2002).

Similarly, the proportion of obese Canadian children rose from 2 to 10% for boys and

from 2 to 9% for girls (Tremblay et al., 2002). These rates of change were greater than

the rates for Canadian adults, and this prevalence exceeded the prevalence of childhood

obesity in countries such as Britain and Spain. While the validity of these results may be

questioned, as the data from 1981 used actual measures of weight and height, whereas the

1996 data was based principally, on parental reports of child height and weight, the

consistency of the reports is indicative of a true trend.

1 .2 Risks and Costs Associated with Obesity

The rise in prevalence is a source for concern as there are numerous established

health complications directly related to adult obesity: coronary heart disease,

osteoarthritis, certain cancers, hypertension, gall bladder disease, type II diabetes, and

respiratory problems (Stevenson & Matich, 2004; Welk & Blair, 2000). These authors

also outline elevated risks for adults from being overweight or obese in childhood,

including: adult morbidity and mortality, hypertension, abnormal blood lipids, type II

diabetes, and orthopedic disorders. Covington et al. (2001) provide examples of

orthopedic disorders among obese children, such as tibial torsion and slipped capital

femoral epiphysis, and indicate that long term cardiovascular and asthmatic

complications can arise. Obese children have more difficulty with walking, running, and





flexibility, and a higher frequency of sports injuries (Steinbeck, 2001; Bazelmans et al.,

2004).

Along with these physical consequences, there are substantial negative

psychosocial consequences associated with childhood obesity. Obese children are

frequently stereotyped as unhealthy, academically unsuccessful, socially inept, and lazy

(Hill & Silver, 1995). This social stigma hinders psychosocial and emotional

development, and potentially academic success (Stevenson & Matich, 2004). According

to Covington et al. (2001), children and adolescents who are overweight also have greater

psychological stress and lower self-esteem. Moreover, these children are often the targets

of teasing, which may lead to even greater obesity, as compulsive eating is a common

response to stress. In their review of childhood obesity, however. Must and Strauss

(1999) note that the prevalence of low self-esteem in obese children remains

controversial.

While the physical and psychosocial complications of obesity during childhood

are far from trivial, the most significant concern may be the fact that obesity in childhood

tracks into adulthood. The odds of being overweight or obese in adulthood are 2.0 to 2.6

times greater for obese preschool children and 3.9 to 6.5 times greater for school-age

children, as determined by an extensive literature review (Serdula et al., 1993). Obese

teenagers between the ages of 15 and 17 are 17.5 times more likely to be obese as adults

(Whitaker, Wright, Pepe, Seidel & Dietz, 1997). The more obese the child is, the greater

the risk of obesity in adulthood (Serdula et al.).

The risks associated with adult obesity are many and grave in nature, and

Lobstein, Baur, and Uauy (2004) believe, "the greatest health problems will be seen in
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the next generation of adults as the present childhood obesity epidemic passes through to

adulthood" (p. 4). Irrespective of adult weight, childhood obesity is also associated with

increased cardiovascular morbidity and mortality in adulthood. Even a non-obese adult

who was obese as a child, has an increased risk of cardiovascular complications

(Steinbeck, 2001). While the likelihood of cardiovascular problems is lower than for an

obese adult, it is still a noteworthy concern.

Canadian deaths related to overweight and obesity are also on the rise, increasing

from 2,514 in 1985 to 4,321 in 2000 (Katzmarzyk & Ardem, 2004). In fact, this is

considered a moderate estimate, since the body composition measurements used were

self-reported and populations tend to overestimate their height and underestimate their

weight. Furthermore, in 2000, almost one in 10 premature deaths among adults age 20 to

64 could be attributed to overweight or obesity (Katzmarzyk & Ardem).

' All of these impacts of obesity result not only in suffering for affected individuals

and their loved ones, but also create a significant financial burden for Canada's

government where the direct health care costs attributed to obesity alone have been

estimated to be $1.8 billion (Katzmarzyk & Ardem, 2004, p. 16). Since the rate of

obesity is still rising, it is reasonable to believe that the financial burden is also

continuing to rise.

Due to the numerous physical and psychosocial health risks associated with

obesity, as well as its burden to society, reducing the prevalence of obesity is necessary

and should be a priority. However, in order to implement effective intervention and

prevention strategies, an understanding ofthe distribution of obesity in the population is

needed (Lobstein et al., 2004). Effective interventions need to accommodate and meet
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the needs of the target population and the degree of urbanity/rurality is a significant

concern. Interventions must take into account the resources and barriers that are unique

to both urban and rural environments - facilities, transportation, safety, and opportunity.

^ >. 1.3 Importance of Location

Comparisons in the health of urban versus rural Canadians have gained

momentum in the last few years. The increased attention has resulted from studies

indicating that the health of those in rural and remote areas of the country is significantly

poorer than that ofurban residents (Mitura & BoUman, 2003). Data from the Quebec

Health Survey indicated that a trend of progressive deterioration of health is present as

one moves from borders of urban centres to more remote areas, a finding which likely

generalizes to other regions in the country (Pitblado et al., 1999).

Reporting on 131,535 Canadians aged 12 and over, Mitura and Bollman (2003)

found that as the population became more rural, a lower proportion rated their health as

excellent. Their results also indicated that smoking is more common in northern and

rural regions and that the prevalence ofoverweight Canadians generally increases with

rurality. As smoking and obesity are two major health risk factors, these observations

may explain or contribute to the lower self-rated health in these areas. Conversely,

Mitura and Bollman noted that there is little difference in the prevalence of chronic

disease and fiinctional health (a variable based on 8 health factors: vision, hearing,

speech, mobility, dexterity, feelings, cognition, and pain) between urban and rural

regions.

According to Kettle, Roebothan, and West (2005), there have been few

investigations into the health differences of urban and rural Canadian young people. In
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2004, Mitura and BoUman studied the health status and behaviours of Canadians, aged 12

to 17. They found that a significantly lower proportion of rural girls rate their health as

excellent, in comparison with girls from more urban environments. Their study also

determined that boys from small towns had the highest prevalence of overweight and

obesity, according to BMI values based on self-reported height and weight.

Difficulties directly related to geographic location likely contribute to the lower

health of rural residents. Mitura and Bollman (2003) claim that, "Canadians living in

rural and remote areas of Canada experience unique geographic challenges in

maintaining their health and obtaining health care" (p. 3) such as living fiirther from

health care facilities than urban residents. Similarly, Mathews and Edward (2004)

studied data gathered on subjects from Newfoundland in 1995, and found that rural

residents were less likely to have a regular physician than residents of urban and semi-

urban areas.

Previously it was thought that in addition to physical location, there are

substantial social differences between urban and rural populations, which also influence

their health. However, information provided by the 2003 General Social Survey on

Social Engagement provided evidence that these two populations are more similar than

they are often perceived (Statistics Canada, 2003). For example, the proportion of

individuals who reported not having any close friends (an important indicator of social

isolation) did not differ significantly between urban and rural Canadians. In addition,

urban residents were just as likely to provide emotional help, teach, coach or give

practical advice, or help a person in some other way, as were rural residents (Statistics

Canada, 2003).
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In order to begin to improve health in rural communities, further knowledge and

understanding of the current health conditions of rural communities is required (Pitblado

et al., 1999). Pitblado and colleagues recommend that a health profile of rural Canada be

constructed, by comparing areas and regions differentially located on the urban-rural

continuum. Mitura and Bollman (2004) agree and add that information regarding the

differences in health risk behaviours between urban and rural youth can assist families,

policy-makers, and communities to target policies, programs, and services at an

appropriate geographic level. In particular, comparisons of urban and rural children are

necessary, since little is known about differences in their health, particularly in the area of

childhood obesity.

1 .4 Factors Influencing Obesity

Several factors known to influence body mass need to be considered when

studying obesity. The most influential variables are genetics, nutrition, socioeconomic

status, physical activity, and fitness.

Inheritance factors are important as genetic susceptibility may explain up to 30%

of observed obesity (Pan American Health Organization, 2003). Yet while heredity may

explain a significant proportion of cases of obesity, other factors contributing to the rise

of obesity in the past years must be considered, as the gene pool has remained fairly

constant over this time (Mirmiran, Mirbolooki & Azizi, 2002). Hence, it is thought that

changes in the environment and lifestyle are more likely to have caused the recent rise in

prevalence. Plantinga and Bemell (2005) explain it this way, "Genes do not directly

cause obesity but rather increase the susceptibility to obesity in individuals exposed to an

environment which promotes behaviours causing weight gain" (p. 474). Lobstein et al.
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(2004) support this idea by stating that, "A child's genetic make-up 'loads the gun' while

their environment 'pulls the trigger'" (p. 5). Others argue that environmental factors can

actually override the biological mechanisms responsible for maintaining body

composition (Pan American Health Organization, 2003). Either position indicates that

obesity is a result ofmore than strictly genetic make-up.

Obesity occurs in those wdth a positive energy balance - energy intake supersedes

output (Guillaume, Lapidus & Lambert, 1998). Given that food is the source of energy

input, some claim that the current obesity epidemic is reflected at least in part by major

changes in food habits and consumption. According to Meyre, Boutin, and Froguel

(2004) dietary changes that have occurred in Western and Westernized countries include

an increased variety of foods, which can lead to increased food intake, as well as an

increase in fast food consumption, which consists of energy-dense foods.

In contrast, others, such as Bar-Or and Rowland (2004), believe that in recent

decades, there has been little or no change in overall energy intake, and a reduction in fat

consumption, and that the rise in obesity must result from a decrease in energy

expenditure. Tomkinson, Leger, Olds, and Cazorla's (2003) study of 1 1 countries

(including Canada), supports the hypothesis that decreased physical activity, rather than

nutrition, is the major factor contributing to increased childhood obesity, since physical

activity is the primary method of energy expenditure. Tomkinson et al. (2003) examined

the Leger Shuttle Run (a measure of aerobic fitness) results of 55 studies of children and

adolescents. When rates of change were calculated for age-groups, the study concluded

that declines in run performance were consistently between -0.5 and -0.3% per year for
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children. The study also states that energy intake appears to be relatively stable, although

the authors offer no supporting evidence of this statement.

Socioeconomic status (SES) is also important when considering obesity as income

affects the resources available to both buy food and to participate in various physical

activities (Wardle, Waller & Jarvis, 2002). In a study by Wardle et al. (2002), education

level and income were both significantly associated with male and female adult obesity in

England. Similarly, Caimey and Wade (1998) found that in a sample of Canadians,

education was associated with adult obesity. In addition, a review by Sobal and Stunkard

(1989) indicated that across all industrialized nations, women from lower socioeconomic

groups have a greater risk of becoming obese. However, a similar relationship was not

consistently evident for men or children. Shields (2005) notes that the relationship

between SES and obesity has been inconsistent in children.

The relationship between obesity and physical activity, as with that of obesity and

fitness, will be discussed in further detail below, given that Bar-Or and Rowland (2004),

and Tomkinson et al. (2003) among others, believe that these are the most important

factors influencing today's obesity rates.

1. 4. 1 Relationship between Obesity and Physical Activity

In 2001, Obesity Reviews published a review by Steinbeck, who examined the

importance of physical activity in the prevention of overweight and obesity in childhood.

Steinbeck noted, "There is some disagreement as to whether obese children are less

active overall" (p. 122). In fact, Steinbeck went on to say that, "There are no studies to

confirm that physicd activity has fallen in children over the decades that obesity and

overweight have increased" (p. 126).
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10

However, this does not mean that physical activity levels have no impact on rates

of obesity. In many areas, the data required to examine physical activity trends do not

exist or are not reliable, so relationships cannot be accurately studied (Moreno et al.,

2001; Sallis et al., 1992; Tomkinson et al., 2003). In addition, physical activity levels can

be difficult to monitor, particularly in children. Researchers in Greece speculated that the

lack of a link between obesity indices and physical activity in their study likely stemmed

from the difficulties they encountered in assessing children's physical activity

(Mamalakis, Kafatos, Manios, Anagnostopoulou & Apostolaki, 2000). The various

methods of assessing physical activity levels and their corresponding challenges, are

detailed in Chapter 3.2.

f On the other hand, Maffeis, Zaffanello and Schutz (1997) did find a significant

relationship linking fat mass and sedentary time spent for boys, suggesting that adiposity

may at the least be maintained or supported by inactivity. Also, another review of

childhood physical activity found a consistent relationship between physical activity and

body fatness (Twisk, 2001). Even Steinbeck (2001) recognizes that while the

experimental evidence linking obesity and physical activity may not be strong, neither is

it absent.

Although experimental findings may not yet be convincing, the relationship is still

biologically plausible. By the beginning of the 20*^ century it was understood and

accepted that obesity stems in part from an energy intake greater than that of energy

expenditure, resulting in a gain of body mass as the excess energy intake is stored as

adipose tissue (Dabney, 1964). As physical activity is a major component of energy

expenditure (Dabney) it is logical to suppose that physical activity influences obesity.
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Therefore, as Steinbeck (2001) points out, physical activity should be supported

as a method of obesity prevention for healthy children and an intervention for overweight

and obese children. After studying obesity in Canadian adolescents, Janssen,

Katzmarzyk, Boyce, King, and Pickett (2004) came to a similar conclusion. They

suggest that increasing physical activity participation and decreasing sedentary

behaviours must be the focus of public health campaigns.

1. 4.2 Relationship between Physical Activity and Fitness

While it may not be clear w^hether physical activity levels have fallen, there is

evidence that aerobic fitness levels in children have fallen while rates of obesity have

risen. A meta-analysis of 55 studies fi*om 1 1 different countries found a relatively

constant decline in the fitness of children ages 6 to 19, between 1981 and 2000

(Tomkinson et al., 2003). The rate of decline was similar for both genders and was most

marked in the adolescents studied. While fitness has a strong genetic component, as the

gene pool has remained reasonably constant, this decline in fitness must be explained by

another contributing factor (Bar-Or & Rowland, 2004).

Some consider fitness to be a product of physical activity (Mamalakis et al., 2000)

meaning that if one's fitness level is declining, it can be assumed that this decline is a

result of a reduction in activity. While fitness is improved and maintained through

physical activity, fitness and physical activity tend to influence one another. For

example, the fitness levels of obese children and adolescents are often lower than those of

their peers and they perceive given exercises as being more difficult (Bar-Or & Rowland,

2004). This makes their participation in physical activities more demanding and less

appealing. As a result, their physical activity level decreases and consequently their
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fitness follows suit. This even lower level of fitness decreases the appeal of activity

further, creating a vicious cycle of inactivity and diminished fitness. Conversely, for

active children regular activity will improve their fitness level, making the activities less

physically exhausting and therefore more appealing, creating a positive cycle of increased

activity and fitness levels.

CI Therefore, although fitness results in part from physical activity, fitness levels

may also either facilitate or hinder participation in physical activity (Sallis et al., 1992),

meaning physical activity and fitness levels are closely connected. In addition, since the

fitness levels of children are known to be dropping, fitness and physical activity are both

important concerns.

1.4.3 Relationship between Obesity and Fitness

Since obesity and physical activity are clearly related, as are physical activity and

fitness, an indirect link between obesity and fitness can be assumed. However, a direct

relationship between obesity and fitness level has also been documented. In 1977,

Bioleau and Lohman studied body fat percentages and performance on a one mile run.

They found that a body fat increase of 15 to 30% resulted in a drop from the 10* to 35*

percentile in running performance time. McMurray, Harrell, Bangdiwala, and Gansky

(1995) also studied this relationship, using cycle ergometers (to assess aerobic power) to

test fitness levels. They identified a strong relationship between aerobic power and body

fitness, which paralleled the results ofmany other studies performed in the 1970's and

1980's. Therefore, it is evident that obesity and fitness levels are also closely

intertwined.
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1.5 Conclusion

Childhood obesity requires immediate attention, especially considering that not

only is the occurrence of childhood obesity rising, but the fitness levels of children,

which influence obesity, are also dropping. A better understanding of health

discrepancies between urban and rural Canadians is one necessary understanding for the

development of successful interventions.

1 .6 Research Question

Is there a significant difference in the prevalence of overweight and obesity in

children from urban versus rural Niagara?
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CHAPTER TWO: REVIEW OF LITERATURE

i Various countries around the worid have recognized the need for research

examining both the occurrence of childhood obesity and the factors influencing obesity,

such as physical activity levels, fitness levels, and environmental variables, such as

location. In particular, many researchers in other countries have investigated whether

urban and rural children vary in the prevalence of obesity and their participation in

physical activity. Filozof, Gonzalez, Sereday, Mazza, and Braguinsky (2001), in their

review of the prevalence of obesity, state that, "For the majority of countries worldwide:

[there is] a higher prevalence of obesity in urban than in rural regions" (p. 103).

However, a closer inspection of recent studies focusing on children in several countries

throughout the world reveals less convincing evidence. It should be noted that this

review of literature extends beyond Canadian and North American studies, because the

North American research in this area is quite limited at this time.

2. 1 Variation in Prevalence of Childhood Obesity

In the developing country of Thailand, the statement by Filozof and colleagues

(2001) holds true. Sakamoto, Wansom, Tontisirin, and Marui (2001) performed a cross-

sectional study to determine the prevalence of childhood obesity. A total of 1441 school

children from three rural districts and one urban area participated in the study. Using

weight-for-height indices, significant differences between the urban and rural children

were found. The prevalence of obesity in the urban group was three times that of the

rural group, with values of22.7% and 7.4% respectively. Similarly, the prevalence of

overweight children was 16.1% in the urban group and only 8.7% in the rural group.
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Likewise, a study of Chinese pre-school children had comparable results. Luo

and Hu (2002) used data from longitudinal surveys that spanned from 1989 to 1997, and

included a total of 944 children between the ages oftwo and six. During this time the

overall prevalence of obesity in pre-school children increased significantly. When

comparing urban versus rural children, there was a dramatic increase from 1.5% to 12.6%

in the urban subjects during the eight-year period, while the rural prevalence rose from

5.2% in 1989 to 7.8% in 1993, and then actually dropped to 4.8% in 1997.

Martorell, Kettel Kahn, Hughes, and Grummer-Strawn (2000), who reviewed data

from 71 national surveys of pre-school children from developing countries, also found

supporting results. In 24 of the 50 countries examined, the prevalence of overweight

children was significantly greater in urban areas, with odds ratios ranging from 1.5 to 3.5,

except in Thailand, where the odds ratio was 7.5. On the other hand, only in two

countries, Yemen and Pakistan, was overweight more common in rural areas, with odds

ratios of 2.0 and 1.7 respectively.

! , ' While the studies in Thailand, China, and other developing countries did find that

obesity was a more serious problem in urban children, another study determined that in

Spain, the probability of an overweight child is higher in rural areas (Moreno et al.,

2001). This study also examined trends over an extended period of time. Moreno and

colleagues used data from a survey that included nine cross-sectional examinations

between 1985 and 1995. Two age groups were evaluated, ages six to seven and ages 13

to 14, with the groups including large sample sizes of 90,997 and 106,284 respectively.

Body mass index (BMI) was used to evaluate overweight and obesity among the subjects.

In both age groups, the prevalence of overweight was higher in rural subjects; however.
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in the younger group the risk of overweight was higher in females, while in the older

group, males were more likely to be overweight.

In Australia, reports also differ from the developing countries mentioned, as well

as the results of the Spanish study. In 2002, Dollman, Norton, and Tucker published a

study comparing urban and rural children on measures of obesity. Their work involved

1,371 South Australian children between the ages of 10 and 11. While some evidence

suggests that rural Australian adults tend to have a higher BMI than urban adults,

Dollman and colleagues found that with respect to location, there was no difference in the

body fatness of Australian children.

2.1.1 Measurements

There are multiple methods of assessing overweight and obesity among children.

The most common methods include height and weight ratios (such as BMI), waist-to-hip

ratios, skinfolds, and bioelectrical impedance analysis (BIA). All of the studies used

height and weight to determine the prevalence of overweight and obesity in their samples.

However, differing procedures for obtaining these data were employed. It is possible that

the varying results of the studies mentioned regarding obesity and location are a result of

the use of these different methods.

Sakamoto et al. (2001), Luo and Hu (2002), Moreno et al. (2001), and Dollman et

al. (2002) all measured the height and weight of each subject during the course of the

study. On the other hand, Martorell et al.'s (2000) data were acquired from surveys (self-

reports) completed by the subjects' mothers. This method may have had a significant

impact on their results, since parents are known to overestimate height and underestimate
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weight (Katzmarzyk & Ardem, 2004). (For a detailed discussion of these and other

measurement methods, see Chapter 3.1.)

2.1.2 Definitions ofOverweight and Obesity

A further explanation for these varying results may be the lack of a consistent

definition of overweight and obese children. As Cole, Bellizzi, Flegal, and Dietz (2000)

point out, there have been quite a variety of different definitions used, making it very

challenging to effectively compare results between studies, especially across different

nations. In 2000, Cole et al. developed a standard method of defining these two terms for

children, yet not all researchers have adopted their method. In fact, of the five studies

reviewed above, only the Chinese inquiry used Cole et al.'s standards. (Chapter 3.1

provides details of Cole et al.'s definition, as well as other current definitions.)

The other studies used the following methods. Sakamoto et al. (2001) used

weight-for-height indices that classified overweight children as being in the 90-97

percentile and obese children in the 97 percentile and above. In the meta-analysis of 50

developing countries, a weight-for-height index was also used, but the scores were

translated into z-scores, where greater than one standard deviation was considered

overweight and greater than two was considered obese (Martorell et al., 2000). Moreno

et al.'s (2001) Spanish study used yet another definition involving z-scores, where

overweight was considered to be equal to or above the 95 percentile and there was no

separate classification for obese. Finally, the South Australian study used a modified

BMI method and did not distinguish subjects as overweight or obese (DoUman et al.,

2002).
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2.1.3 Deflnitions of Urban and Rural

DoUman et al. (2002) claim they are not surprised by conflicting results between

different countries and propose another explanation. They believe that this confusion in

the literature is based on the fact that authors rarely report their definitions of urban and

rural groups. The Chinese study exemplifies this by providing no indication of what

distinguishes urban from rural subjects in their study (Luo & Hu, 2002). In addition,

although several of the authors cited did outline their definition of urban and rural

populations, their definitions varied significantly, making comparisons between studies

very difficult.

For example, Sakamoto et al. (2001) in Thailand used randomly selected schools

from three of the 13 districts in the Saraburi province to represent their rural subjects, and

randomly selected schools from the Saraburi municipality to represent urban subjects.

Unfortunately they did not specify the districts used, or indicate the population of these

districts. According to the United Nations Economic and Social Commissionfor Asia

and the Pacific website (2005), in 2000, the population of the Saraburi municipality

(classified as urban) was approximately 225,000, which provides some insight into their

urban definition.

Martorell et al. (2000), in their meta-analysis of reports fi-om 50 developing

countries used data compiled from multiple databases. Unfortimately, they were

restricted to the various definitions found in the data sets they used, which lacked

consistency. Thus, even the comparisons they made within their study may have been

critically flawed and may have produced misleading results.
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In the Spanish study a population centre of fewer than 10,000 people was defined

as rural, while a population centre ofmore than 10,000 was considered urban (Moreno et

al., 2001). This cutoff point of 10,000 suggests that the urban population of the Spanish

study was likely substantially different than the urban population described in the Thai

study. .:-.-. ...-.V:.' :'
;;^

Finally, the definitions in the South Australian study also differed; locations with

a population of greater than 20,000 people were considered urban, while those with less

than 5,000 were classified as rural (DoUman et al., 2002). No subjects from areas with a

population ranging between 5,000 and 20,000 were included in this study.

•:. 2.1.4 Summary ofMeasurements and Definitions

As these studies used different methods of determining height and weight,

different definitions of overweight and obese children, and different definitions of urban

and rural populations, comparing their results is problematic. It is possible that

alternative conclusions may be reached if these data sets were re-analyzed using actual

measures of height and weight, the standard definitions of overweight and obesity

proposed by Cole et al. (2000), and uniform definitions of urban and rural locations.

(More details about definitions of urban and rural environments can be found in Chapter

3.4.)

2. 1. 5 Influence ofSocioeconomic Status

In their discussion, Sakamoto et al. (2001) noted that the relationship between

socioeconomic status (SES) and obesity differs between developed and developing

countries, which may be another explanation for the observed differences. Their study in

the developing country of Thailand examined the impact of SES on childhood obesity.
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They found that parents of urban children (the more overweight and obese children in

their sample) had attained a higher education level and earned significantly more money

than the rural parents. This may be explained by the hypothesis that having a higher

income probably results in greater access to food in developing countries - possibly a

more American type of food, which is higher in fat. Similarly, Martorell and colleagues

(2000) found that in developing countries, children with educated mothers were more

likely to be overweight.

Conversely, in developed countries lower SES correlates with increased

childhood obesity, as was found in a Canadian study where increasing levels of income

and paternal education proved to be protective against obesity (Willms, Tremblay &

Katzmarzyk, 2003). In developed countries, higher income and education is to be

associated with knowledge regarding healthy behaviours, resulting in greater protection

against obesity. However at the time of their study, Sakamoto et al. (2001) could not

conclusively define mechanisms responsible for the differences observed between

developing and developed countries.

2.2 Variation in Physical Activity Levels

Not only does the prevalence of obesity with respect to urban and rural

environments vary among different nations, but physical activity levels, which may

influence obesity considerably, also differ. There is some evidence suggesting that rural

children from South Carolina, U.S.A. and Luxembourg, Belgium participate in less

physical activity than their urban counterparts (Felton et al., 1998; Guillaume, Lapidus,

Bjomtorp & Lambert, 1997). However, a study performed in Iceland, which took into

consideration age, and school versus leisure time activities, had slightly different results.
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Kristjansdottir and Vilhjalmsson (2001) surveyed 3270 Icelandic students aged 1 1 to 16,

in order to examine their physical activity behaviours. Each subject's residence was

classified by the student's indication of whether they lived in the Reykjavik metropolitan

area, in a town or in a rural area. Although not mentioned in the study, over 108,000

people live in Reykjavik (Iceland.org, 2003), Through a series of questions,

Kristjansdottir and Vilhjalmsson measured physical activity levels during both school and

leisuretime.

A significant interaction between residence and age, on physical activity during

leisure time existed. During the students' free time, in rural areas the oldest subjects

were the most active, while in the metropolitan and town areas, the youngest group was

the most active. Overall, the rural students were more sedentary and less involved in

strenuous leisure time exercise. When school and leisure time activities were combined,

the subjects from towns were the most active. The availability of good sports facilities

and emphasis of youth sports in Iceland's towns, as well as the absence of leisure time

attractions in the metropolitan area may possibly explain this. Kristjansdottir and

Vilhjalmssom (2001) explain that rural communities in Iceland have restricted resources

and facilities, which cater primarily to older groups, while urban community sports

programs enroll students at a younger age, but have difficulty retaining them.

This study concluded that, "the leisure time opportunities of children and youth

are of critical importance, particularly access to community sports facilities and

programs" (Kristjansdottir & Vilhjalmsson, 2001, p. 434). However, it is important to

note that this study gave no indication of whether physical activity related to chores was
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also examined, which may be an important factor influencing the activity levels of rural

populations in particular.

The South Australian study by DoUman et al. (2002) also explored this

phenomenon and found results that seem to be unique to their population. In terms of

physical fitness and activity, this study determined that rural children could complete a

1 .6 km run faster and reported greater participation in club sports and school physical

education than urban children. On the other hand, urban children were more involved in

organized school sports. It has been speculated that in South Australia, community sports

are more firmly embedded in the way of life for rural inhabitants, especially since rural

sports clubs tend to have strong volunteer and financial support. However, further

research is needed to determine whether the amount of recreational space available for

children to play also impacts their opportunity for and involvement in unstructured

physical activity.

More recently, Loucaides, Chedzoy, and Bennett (2004) studied Greek children

fi-om Cyprus taking into account not only their location and physical activity levels, but

also the impact of season on physical activity. Their sample included 256 primary school

children from two urban and three rural schools. They measured physical activity using

questionnaires and pedometers that subjects wore for four days in the winter and four

days in the summer. Their results indicated that season had a significant impact on

activity level and also that the interaction between season and location was significant.

In the winter, urban school children were more active than rural school children, and in

the summer the opposite was true. From this, Loucaides et al. concluded that

intervention programs for children need to consider both the season and location of the
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targeted children, in order to be successful. They also emphasized that more research is

needed in this area, particularly from other cultural contexts.

These studies indicate that there are many factors that influence physical activity

levels. Not only does geographical location (urban versus rural) impact children's

physical activity levels in various countries, but also within these two groups, age,

gender, community, and season may all play a role, depending on the nation. They also

make it clear that more research in this area is required, in order to better grasp and

confront the problems at hand.

2.3 Obesity and Physical Activity in Canadian Children

Willms et al. (2003) state, "Very little is known about the geographic and

demographic distribution of childhood obesity in Canada" (p. 668). Their study

examined obesity trends using two nationally representative surveys that took place in

1981 and 1996 (Willms et al., 2003). The Canada Fitness Survey, conducted in 1981,

directly measured the height and weight of each subject, while the National Survey of

Children and Youth, in 1996, asked the "person most knowledgeable" about the child to

report height and weight values. Their results indicated that the prevalence of overweight

children increased nearly three-fold, and that it varies significantly in different provinces.

For example in 1996, 24.4% of Prairie children and 35.3% of Atlantic children were

overweight. Their results also indicated that regardless of location, SES was inversely

related to the prevalence of overweight children. However, one of the major limitations

of this study is that self-reports were compared with direct measures of height and

weight. In addition, the authors acknowledge that further research of the geographic

variation of childhood overweight and obesity in Canada is necessary.
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Another Canadian study attempted to compare urban and rural Canadian youth on

obesity rates and physical activity levels. Students from four urban schools in Ontario

and four rural schools in Alberta completed the Student Physical Activity and Smoking

Survey in November of 1999. Plotnikoff, Bercovitz, and Loucaides (2004) used the data

collected from this survey for their analysis. Based on a definition from Statistics

Canada, urban schools were defined as those located in metropolitan areas with a core of

more than 100,000 people. Also from Statistics Canada, schools located within a

population of less than 10,000, with fewer than 50% of employed individuals commuting

to an urban centre, were considered rural schools. The sample consisted of 1,407 Ontario

students and 1 ,290 Alberta students. A questionnaire was used to assess whether the

students were meeting the physical activity levels recommended in Canada's Physical

Activity Guide to Healthy Active Living. Students also gave self-reports of their weight

and height, so the researchers could calculate each subject's BMI.

The results showed little difference in the physical activity levels between the two

provinces. The percentages of students classified as sedentary, moderately active, and

very active were similar in the urban and rural schools. Additionally, the prevalence of

obesity among boys and the proportion of overweight girls were also alike for both

school samples. However, a higher percentage of rural boys were considered overweight

and rural girls were more likely to be obese. Furthermore, approximately 25% of the

subjects failed to meet the physical activity recommendations outlined in Canada's guide

(Plotnikoffetal.,2004).

Plotnikoff et al. (2004) also compared the prevalence of overweight and obese

youth combined, and found that "20.7% of boys and 10.0% of girls in urban schools were
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overweight or obese, with respective percentages being 26.9% and 15.1% for rural

schools" (p. 416-417). According to their findings, rural youth are at a greater risk than

urban youth. The authors speculate that this greater risk may be linked to the evidence

provided by Willms et al. (2003) suggesting that SES is inversely related to the

prevalence of overweight Canadian youth, and to Loucaides et al.'s (2004) finding that

recreational facilities tend to be more limited in rural communities.

However, several limitations of this Canadian study must be taken into

consideration. Firstly, Plotnikoff et al. (2004) recognized that comparing urban youth

from one province and rural youth from another may have generated results that are not

representative of both the urban and rural populations of each province. Secondly, the

differences they found between urban and rural youth may actually be attributed to

differences between the two provinces, rather than differences between population sizes.

Finally, using self-reports to assess key variables such as height, weight, and physical

activity levels may have significantly increased the measurement error within this study.

Nevertheless, this Canadian study suggests that differences may exist between

urban and rural youth, and the authors recommend that future studies in this area, with

more representative samples and diverse methods of data analysis, be conducted

(Plotnikoffetal.,2004).

2.4 Conclusion

As demonstrated by the studies presented, the prevalence of obesity varies

significantly both between and within nations. Clear evidence of the magnitude and

geographical distribution of childhood obesity in Canada is essential, if Canada hopes to

fully understand this problem and develop effective prevention and intervention
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programs. Therefore, fiuther research is needed in this area. At the same time, it is

important to also consider the physical activity and fitness levels of Canada's children

and the impact of different environments on these levels, since physical activity and

fitness levels are most certainly linked to obesity in children.
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CHAPTER THREE: VARIOUS DEFINITIONS AND

c :. i r METHODS OF MEASUREMENT

3.1 Overweight and Obesity

- . There is currently no consistent agreement on the definitions of overweight and

obesity for children. In fact, many sources use the two terms interchangeably (Covington

et al., 2001). The Oxford English Reference Dictionary (Pearsall & Trumble, 1996)

defines overweight as, "beyond an allowed or suitable weight" (p. 1039) and obese as,

"very fat" (p. 1002). However, in 1997 the WHO came up with much more specific

parameters based on the BMI of an individual (weight in kilograms divided by height in

meters squared). The WHO (1997) defined those with a BMI of equal or greater than 25

kg/m as overweight, and those with a BMI equal or greater than 30 kg/m 2is obese.

These cutoff points are widely recognized and used internationally as definitions of adult

overweight and obesity (Cole et al., 2000).

However, these BMI cutoffs are not effective for those under the age of 1 8 years

because in childhood one's body composition and therefore BMI, changes substantially

with age (Cole, Freeman & Preece, 1995). Due to the changing BMI of children, the

cutoff points for overweight and obese children must also change with age. The

International Obesity Task Force (lOTF) drew upon data fi-om six large nationally

representative surveys to develop age and gender specific cutoff points, which are linked

to the adult cutoff points defined by WHO (Cole et al., 2000). Since this development,

several studies have employed the lOTF's cutoffs and found them to be an effective

measure (Manios et al., 2004; Padez et al., 2004).
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Still, many researchers continue to use other definitions of overweight and

obesity, some of which are based on different weight-for-height indices, such as the

ponderal index (PI, kg/m^). One study that used the PI only identified normal and

overweight children, with overweight referring to all those equal to or above the 90* age-

and gender-specific percentile (GeiB, Parhofer & Schwandt, 2001). Conversely, as

previously mentioned, some researchers consider overweight children to be those who are

equal to or above the 85* percentile and obese children to be those equal to or above the

95* percentile on a given index. Similarly, others have used cutpoints of the 90*

percentile and the 97 percentile respectively; however, a consequence of this approach

is that the prevalence of overweight and obesity is set at a fixed proportion for all ages of

both genders (Bellizzi & Dietz, 1999). Such scores have also been translated into z-

scores, where scores above one standard deviation were considered overweight and those

above two deviations were classified as obese. Unlike lOTF's standardized and accepted

cutoffs, there seems to be little support or justification provided for most of these other

cutpoints (Bellizzi & Dietz, 1999).

While weight and height meeisures are the most commonly used method of

identifying overweight and obesity, body fat percentages are sometimes considered the

ideal, or gold standard (Cole et al., 2000). Body fat is defined as the total percentage of

body fat reflecting the amount of fat stored in adipose tissue (Caimey, Hay, Faught &

Hawes, 2005). Unfortunately though, unlike BMI, standardized cutoff points for

childhood overweight and obesity have not been established for body fat percentages. In

addition, although some consider it an optimal measure, measuring body fat percentage is

not a common practice because it is time consuming and requires costly equipment.
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Furthermore, as it is rarely used, studies that do report body fat percentages are difficuh

to compare to those using BMI. Therefore, body fat percentage will not be considered in

any further detail.

I Not only are there different definitions of overweight and obese children, but

there are also different methods of assessing overweight and obesity. In his book,

Rowland (1996) describes and critiques each available method. According to Rowland,

BMI is one of the simplest methods, as it only requires weight and height values for each

subject. These can be obtained through direct measures or through self-report, although

self-reports of body composition are very susceptible to recall bias. While BMI is easy to

measure, one downfall is that it ignores the possibility that muscle tissue, rather than fat

mass may be responsible for the excess weight with respect to height. In younger

children a more muscular child will have an exaggerated BMI.

A study by GeiB et al. (2001) aimed to identify the best method of assessing

childhood overweight. They determined that the ideal obesity parameter for children is

the one which best predicts cardiovascular risks, since cardiovascular diseases are major

complications of overweight and obesity. Their study concluded that BMI was the most

useful parameter when compared to PI and body fat percentages determined through

skinfold testing. Unfortunately this study did not evaluate all the methods presently

available. Another study, comparing BMI to a different weight for height index

(weight/height^, where/? varies with age), also concluded that BMI is an effective

indicator of adiposity in children (Frontini, Bao, Elkasabany, Srinivasan & Berenson,

2001).
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Therefore, although there are many different definitions of overweight and

obesity, as well as many methods of assessing these conditions, it is clear that not all of

these methods are equally effective, practical, or appropriate. For the purposes of studies

with large groups of children, BMI with lOTF's standardized cutpoints is superior, as it is

time and cost effective, while accounting for age, gender, and the changes in body

composition that occur throughout childhood. In addition, it predicts cardiovascular

risks, and allows comparisons with other studies.

' 3.2 Physical Activity

As Steinbeck (2001) pointed out, there is no one practical, reliable, and

inexpensive way of monitoring the physical activity of children and adolescents.

Rowland (1996) agrees with this statement and claims, "The inability to accurately

measure daily activity has served as a major roadblock in efforts to understand...the

impact of the many potential influences on daily energy expenditure" (p. 98).

Loucaides et al.'s (2004) study of children in Cyprus used pedometers to monitor

the children's activity levels for two four-day periods. However, the major limitation of

this method is that pedometers measuring step-count are not sensitive to the intensity of

the movement or changes in speed, and under-predict activities such as bicycling and

walking (Bassett, Cureton & Ainsworth, 1999; Loucaides et al., 2004; Welk, Differding

et al., 2000). Plus, according to Rowland (1996), such motion sensors have not proven to

be consistently valid. Finally, there is also speculation that pedometers create a reactive

response in children, which influences test results (Rowe, Mahar, Raedeke & Lore,

2004). The presence of the pedometer, and hence the children's awareness that they are
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being monitored leads to a change in their behaviour, characterized by an increase their

activity while wearing the pedometer.

Other direct methods of assessing activity levels include direct observation,

activity diaries, heart rate monitors, indirect calorimetry, and doubly-labeled water

techniques. While there is evidence that direct observation is accurate, it is not practical,

particularly when the sample size is large (Rowland, 1996). For sizable studies, such as

this one, (see Chapter 4.2.1 for details on the sample) this method would require a very

large number of observers, which would increase the likelihood of inter-tester variability.

The use of activity diaries is not appropriate for all study types either. For

younger children, such as those studied here, activity diaries must be kept by the subject's

parent or guardian. Since the children are at school for much of the day, their parents or

guardians are not present to record their activity and evaluate its intensity. In addition,

the days chosen may not be representative of the child's usual routine, meaning the

results would not be typical of the population. Furthermore, such self-reports are subject

to recall bias.

Heart rate monitors also have several limitations, such as the fact that in addition

to physical activity, emotional stress, and temperature influence heart rate (Rowland,

1996), and the monitors cannot distinguish between sedentary and low-grade activities

(Steinbeck, 2001). What is more, monitoring heart rate is not a plausible method for

studies with large sample sizes (Steinbeck, 2001).

Finally, while indirect calorimetry and doubly-labeled water techniques are

considered the gold standards, they are impractical due to their costs and the difficulty in

obtaining the required isotopes of water (Welk, Corbin & Dale, 2000). In addition, Welk,
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Corbin, and Dale (2000) determined that these two methods are not useful for examining

patterns of activity. Rowland (1996) concluded the same, explaining that such methods

"provide no insight into free-living activity levels of groups of children" (p. 98) as these

methods need to be carried out in laboratories.

In addition to direct measures of physical activity, indirect measures can also be

used. Questionnaires are cormnonly used to indirectly measure the physical activity

levels of subjects. The advantage of self-report measures, such as questionnaires, is their

ability to collect data from a large group of people at a reasonable cost (Sallis & Saelens,

2000). On the other hand, one of the downfalls of physical activity questionnaires is that

the questions asked tend to limit or not assess the primary modes of activity for some

groups (Bryan & Walsh, 2004). This can often be overcome by creating customized

questionnaires designed with the sample in mind, and by providing opportunities for

subjects to add in activities they are involved in that were not addressed in other sections

of the questionnaire. Yet even with all-inclusive designs, studies have shown that self-

reports do not always provide accurate estimates of activity, particularly in children

(Sallis & Saelens, 2000). Inaccurate estimates are often the result of recall error, which is

a common problem for self-reports. In order to combat recall error, Welk, Corbin, and

Dale (2000) recommend that another measure of childhood activity levels be combined

with the self-reported results.

It can be seen that assessing physical activity is challenging, particularly in

children. The sample being studied, as well as the advantages and disadvantages of all

the available methods must be carefiiUy considered. When studying large groups of

people, all-inclusive self-reported questionnaires, combined with questionnaires
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completed by a third party (in this case teacher-reported, as described in Chapter 4.3.3)

are the most practical and cost effective method of measuring physical activity levels.

3.3 Fitness

Like overweight and obesity, the term "fitness" is used to describe a number of

different concepts. However, as previously noted, for the purposes of this study, fitness

will refer to one's ability to perform an aerobic task. During aerobic tasks, the energy to

sustain the task is derived from aerobic metabolism and performance is dependent upon

the functional capacity of the O2 delivery/uptake chain, and the aerobic capacity of the

exercising muscles (Rowland, 1996).

Measuring aerobic fitness involves creating an environment in which the subjects

reach their maximum exercise effort, meaning if they work any harder they will be forced

to stop due to fatigue. When the limits of the O2 delivery/uptake chain have been

reached, the physiological condition known as maximal oxygen uptake (V02max) has been

achieved. Maximal oxygen uptake, defined as, "The highest rate at which an individual

can consume oxygen during exercise," is not only widely recognized, but also considered

the best single measure of aerobic fitness (Armstrong & Welsman, 2000, p. 128). While

working above the V02max is possible, it requires anaerobic energy sources in addition to

aerobic sources, therefore V02iiiax is considered the hallmark of aerobic fitness (Rowland,

1996). . iu

Several different methods of evaluating V02max have been developed. Cycle

ergometers and treadmills can be used and have high test-retest reliabilities of .88-.94 and

.87-.88 respectively (Rowland, 1996). To determine when subjects have reached their

maximum capacity, their heart rates are monitored and the tests assume the limit of the
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02 delivery/uptake system is reached at the time of the subject's peak heart rate. The

Astrand-Ryhming Nomogram also uses heart rate monitoring, but it involves a

submaximal workload and tends to consistently underestimate V02max by 1 5-25%

(Rowland, 1996).

Another option in assessing aerobic fitness is the Leger Shuttle Run Test. Leger,

Mercier, Gadoury, and Lambert (1988) demonstrated that this test is effective and

recommended for large groups of children because it is reliable, valid, non-invasive, and

simple to administer. This aerobic test requires subjects to run back and forth between

two lines placed 20 meters apart, at a dictated pace that continues to increase over the

course of the test. The subjects run until they cannot keep up with the pace, at which

time their maximal running speed is recorded. From the maximal speed, V02max can be

predicted using a regression equation.

The Leger has been validated in laboratory settings using a treadmill test (r=.72,

p<.0\) (Bamet, Chan & Bruce, 1993) and used to estimate the maximal oxygen uptake in

children on previous occasions (Ahmaidi, Collump, Caillaud & Prefaut, 1992; Mota,

Guerra, Leandro, Pinto, Ribeiro & Duarte, 2002; van Mechelen, Twisk, Bertheke Post,

Sneil & Kemper, 1986).

Some of the advantages of this test are that it requires limited resources, multiple

subjects can be tested simultaneously, and that the subjects can be encouraged by both

the test administers and their peers, creating a more enjoyable experience. On the other

hand, some claim the disadvantage of using this test to assess younger children is that

motor skills and cognitive ability may play a role in their performance (Tomkinson et al.,

2003).
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According to Rowland (1996) there is no ideal method of assessing aerobic fitness

in children, as all the available methods have considerable weaknesses. Selecting the

method most suitable for the sample population being studied can be considered the ideal.

For the purposes of studies with large groups of children, the Leger Shuttle Run Test is

the most practical, cost effective, and non-invasive method of measuring fitness.

,
3.4Urban versus Rural

As evidenced by the various studies presented involving urban versus rural

populations, there is no standard, international method of classifying different areas. This

difficulty lies in part in the fact that countries tend to be unique. In fact, regions within

countries are also very distinctive. Therefore, a population that may be considered rural

in Ontario may be more of an urban environment in a less populated province like

Manitoba. Further complicating this problem is the vast spectrum of definitions available

for the terms "urban" and "rural." Failure to report the definitions used in research and

policy documents, which is a common occurrence, also adds to this confusion (Health

Canada, 2002; Pitblado et al., 1999).

Chapter 2. 1 .3 demonstrates how some previous studies have used definitions

based on population size, determining that populations equal to or greater than a

particular value are considered urban, and those equal to or below the same or a lower

value are rural. Other studies have developed more detailed rural descriptions, involving

the distance of the location from an urban centre and the number of people commuting to

the nearest urban centre for work.

In Canada there are several current definitions of an urban area. The most

common and widely accepted definition is, "a continuously built-up area with a
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population of at least 1,000 people, and no fewer than 400 persons per square kilometre,'

based on the most recent Canadian census, which took place in 2001 (Statistics Canada,

2001). Statistics Canada also breaks urban areas down into three urban subcategories,

based on our electoral system, which provide more detail about the areas. The

subcategories and their definitions are as follows:

Table 3.1 - Statistics Canada's Subcategories and Definitions of Urban Areas

Subcategory Abbrev. Definition

Urban core

a large urban area around which a CMA or a CA
is delineated, must have a population of at least

UC 1 00,000 persons in the case of a CMA, or

between 10,000 and 99,999 persons in the case of

aCA

^ , , ^,,^ the urban core of a CA that has been merged with
Secondary urban core SUC ,. ^r^j,j,A i r^x•^ an adjacent CMA or larger CA

Urban fringe

all small urban areas (with less than 1 0,000

UF population) within a CMA or CA that are not

contiguous with the urban core of the CMA or CA

Other Terms Abbrev. Definition

Census metropolitan

area
CMA one or more adjacent municipalities centred on a

urban core with a population of at least 100,000

^ , . ^ . one or more adjacent municipalities centred on a
Census agglomeration CA ^^ ^^^ ^^ ^ population of at least 10,000

Note. Other adjacent municipalities must have a high degree of integration with the

central urban area as measured by commuting flows, to be included in a CMA or CA.
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The above definitions are accepted and currently being applied in other research within

Canada, therefore they are likely the most appropriate choice for studies examining urban

environments.

r'j Unfortunately, a commonly agreed upon definition of a rural area does not exist

within Canada. In fact, this definition has been inconclusively debated for years, in not

only the realm of research, but also in policy and planning (Health Canada, 2002).

According to Health Canada there are currently six different definitions of a rural area

utilized by Canadians, and depending on the definition applied, between six and eleven

million Canadians (22-38% of Canadians) live in rural areas (Mitura & Bollman, 2003).

The first definition of a rural area presented by Health Canada (2002), known as a

"rural fringe" in Statistics Canada's dictionary (2001), is simply described as an area that

does not meet the qualifications of an urban area. Using regional maps created by

Statistics Canada it is possible to classify areas within municipalities into urban cores

(UC), secondary urban cores (SUC), urban fringes (UF), and rural fHnges (RF), using the

definitions previously mentioned. This information can be very useful during the

classification process; however, for some areas it cannot be used exclusively.

These maps are not adequate because they do not always present sufficient

information of particular areas. For example, when examining the map of the Niagara

Region, some elementary schools within the region fall in a RF, but they are just outside

the border of an UC. Using this map exclusively, these schools would be classified as

RF, but a more accurate description of these schools would likely be to label them in a

category between UC and RF. Similarly, the Niagara map places all three schools within

the municipality of Pelham in the UC category, when in actual fact, one school is much
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more remote than the other two, and should most likely be categorized as RF. Therefore,

while such maps are very useful, on their own they are not satisfactory.

Other definitions of rural areas are based on different population densities and/or

the number of individuals outside the commuting zone of urban centres. Statistics

Canada (2001) has also developed maps indicating the population densities of census

tracts within municipalities. A census tract is a compact, homogeneous, and relatively

stable area consisting of 2,500 to 8,000 people, which is below the municipality level

(Statistics Canada). Because these maps identify census tracts they provide a more

microscopic picture, and therefore more detail than the other maps mentioned. However,

they still do not always provide enough information and areas within or along the borders

of the census tracts may be misrepresented.

The sixth definition included in Health Canada's list involves postal codes. The

Canadian Post Office introduced our current postal code system in 1971 (Canadian

Museum of Civilization Corporation, 2001) and originally postal codes could easily be

used to identify urban and rural areas. The second character in the six character code was

a "0" for rural areas, and a number other than "0" for urban areas, based on the mode of

mail delivery (du Plessis, Beshiri & Bollman, 2001). Therefore, this is one proposed

method of distinguishing between urban and rural areas.

However, postal codes have remained unchanged since their establishment in

1 97 1 . This is problematic given the significant population growth and change that has

occurred over the past three and a half decades. For example, between 1971 and 2004,

the population of Ontario increased from 7.8 million to 12.4 million (Ministry of Finance,

2005). More specifically, between 1991 and 2001, the growth within the municipalities
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of the Niagara Region ranged from -1.7 % in Port Colbome to 20.2 % in Lincoln

(Statistics Canada, 2001). Therefore unfortunately, the major changes in population that

have occurred over the past 35 years have rendered the postal code method of

classification now inaccurate, as is recognized by Canada Post (Pitblado et al., 1999).

Another option is the Beale Code approach, which is an American classification

system developed by the Department of Agriculture Economic Research Service. This

method classifies counties by the size of their urban population and their adjacency to

metropolitan areas (Butler & Beale, 1994). A county is considered urban if it has a Beale

Code of 1 or 2, and is considered rural if it has a code of 3 through 9.

A study comparing the health of urban and rural Canadians adapted this method

for their analysis (Mitura & Bollman, 2003). They used the Beale Code approach to

allocate populations into metropolitan and non-metropolitan regions, and then fiirther

divided these two groups into sub-groups. Their definitions of the regions and sub-

categories within the regions were based on Canadian census divisions (CDs). Census

divisions are geographical areas that fall between the provincial level and the

municipality, such as a regional district (du Plessis, Beshiri & Bollman, 2001). They are

useful for macroscopic studies, like those at a national or provincial level. However, for

research on a smaller scale they are not ideal, given that more detailed information is

available at and below the municipality level.

As demonstrated, there is no simple solution for classifying areas as either urban

or rural, within Canada. However, several usefiil suggestions have been made to aid the

process of defining urban and rural areas. Health Canada (2002), as well as Cartwright

and Allen (2002), recommends that the definition used to classify areas should depend
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upon the nature of the analysis being performed. Similarly, a working paper entitled

Definitions of "Rural, " advices that researchers consider the scale of the issue being

studied, before selecting a definition of the term "rural," as some definitions are broader

than others (Statistics Canada, 2001). In addition, Health Canada (2002) recognizes that

sometimes it is necessary to build a new definition or assign degrees of rurality that are

unique to the study at hand. No matter what definition and method is used, both should

be clearly conveyed to all audiences, in order to improve the understanding of the

audience and enable comparisons between other studies.

For the purposes of this study, which examined only one region of Ontario, used

exclusively, none of the existing definitions and methods of identifying urban and rural

areas were appropriate for the scale of the issue being studied. Therefore, a sophisticated

algorithm was developed that combined Statistics Canada's electoral-based subcategories

and the population densities of census tracts to distinguish between urban, urban fringe,

and rural areas, as detailed in Chapter 4.3.2.
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? CHAPTER FOUR: METHODOLOGY

•. 4.1 Study Design

This cross-sectional study was a sub-study of a larger, longitudinal study funded

by the Canadian Institutes ofHeahh Research, and carried out by Brock University.

Some of the data collected by the larger study were used to create the data set for this

study. A cross-sectional study design was implemented since the data required to satisfy

the research question could all be collected from the sample on one occasion.

As with all study designs, there are both advantages and disadvantages to cross-

sectional studies. The benefits of this method are its simplicity, efficiency, and lower

costs than most other designs. In addition, implementing other designs often results in a

loss of some subjects over the course of the study. However, for cross-sectional studies

the data are all collected on one occasion, so loss of subjects is not a relevant issue.

One of the major limitations of this design is its inability to determine causation,

as it does not track changes over a period of time. Yet this method can still establish

associations between the predictor and outcome variables. Another common weakness is

the recall bias that can occur when subjects are required to report on previous exposure to

the variables being examined. In this study recall bias was not a concern for the predictor

variable, school location, since it is not a variable subjects needed to discern, describe, or

recall. Obesity and fitness level, two other important variables studied were also exempt

from recall bias, as they were directly measured through various tests. Physical activity

was the only main variable assessed using questionnaires and susceptible to recall bias.

Finally, cross-sectional designs are susceptible to an incidence-prevalence bias, in

which evidence of exposure has disappeared for some cases. As with recall bias, this
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problem was not a serious concern for this particular study, since information regarding

each school's location was readily available for all potential subjects. However, the

extent of exposure could not be established.

^'
''l--' ^.^r^^:'r^ - 4. 1 . 1 Time Frame

The data collection process for this study was orchestrated by those involved in

the parent study. In August and September of 2004, access into elementary schools from

the District School Board ofNiagara (DSBN) was attained and consent forms were

distributed to parents of the children involved. At the same time, research assistants were

organized and trained, so that the first round of data collection could begin in October.

All the research assistants attended training sessions and practiced the various

measurement techniques needed for the study, on their peers. In addition, research

assistants returned to the schools to meet with the teachers and children involved, and to

retrieve their consent forms.

In October and November, the research assistants completed the data collection

process, by visiting each of the 75 schools that agreed to participate, administering the

questionnaires, and taking the measurements needed on all the eligible children.

Following the data collection, several research assistants were trained in data entry and

began the process of creating the database.

1 A second wave of data took place in April and May of 2005 . During this second

wave, research assistants returned to the schools visited in the fall/winter to implement

the same questionnaires and measurements. This second set of data was used for this

analysis, rather than the first wave, since many of the errors and difficulties encountered
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during the first wave were addressed and eliminated during the second wave, therefore

improving the quality of the data.

During the second wave, each physical education teacher of the participating

subjects was asked to complete a questionnaire asking about the physical skills, abilities,

and participation level of each subject. Following this, data entry of this second wave of

data was completed in the summer months of 2005 and analysis undertaken.

Please see Appendix A to view this timeline.

4.2 Study Subjects

;' 4.2.1 Selection Criteria

This study's sample consisted of all consenting grade four students from all

consenting elementary schools within the DSBN, which is the Niagara Region's public

school board. This study targeted children, as opposed to adults, for two important

reasons. Firstly, children are a significant population because not only do childhood

obesity and inactivity have health complications of their own, but they are positively

correlated with adult obesity (Sakamoto et al., 2001), which has further associated health

complications. Secondly, childhood obesity in Canada is reported to be rising at a rate

faster than that of Canadian adults (Tremblay et al., 2002). Therefore, it is important to

understand the actual parameters of this problem, in order for effective prevention and

intervention strategies to be developed.

The age of fourth grade students, is largely nine and 10 years, but ranges from

eight to 11, depending on the time of testing and the student's birthday. This age group

was selected because age eight is the earliest age for which the Participation
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Questionnaire (PQ) used in this study has been designed, validated, and proven reliable

(Hay, 1992).

The rationale for examining children attending public schools in the Niagara

Region, within the DSBN, was that the DSBN is the largest school board in the Niagara

Region, with the largest number of students. For example, the Niagara Catholic District

School Board (2001), the other major school board in the region, has only 49 schools

with grade four students, while DSBN (2005) has 90. Also, using only one school board

decreased the administrative work required to carry out this study, making it more

manageable.

Any grade four students who attended a participating elementary school were

considered potential subjects. Children with a physical, learning, behavioural, or medical

condition that either prevented their participation in physical education class or their

ability to complete all tests competently were excluded from the sample. The only other

stipulations that excluded eligible participants from the study were if their

parent/guardian failed to provide consent or the participant did not wish to have his/her

results included in the study. In such a situation, the student was permitted to participate

in the study's various activities; however, the data were not included in the analysis.

4.2.2 Designfor sampling

There are 90 public elementary schools in the Niagara Region with students in the

fourth grade (DSBN, 2005). A list of these schools can be found in Appendix B. Rather

than taking a random sample of these schools, the parent study decided to include all

schools willing to participate. Including all willing schools reduced the chances of

sampling error and increased statistical power. Similarly, rather than taking only a
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sample of students from each school, all consenting grade four students at each

participating school were included. ^^o:

The results obtained from students in the Niagara Region can be considered

comparable to Ontario students for multiple reasons. The Niagara Region covers 1,896

square kilometers in Southern Ontario and is made up of 12 distinct municipalities.

These municipalities include larger, populated areas such as St. Catharines and Niagara

Falls, as well as rural settings like Wainfleet and West Lincoln. Within these

municipalities, tourism, industry, farming, natural resources, and environmental resources

all contribute to the economic diversity found in Niagara (Niagara Region, 2003). For a

complete list of the 12 municipalities, as well as a breakdown of their sizes and

populations, refer to Appendix C.

Furthermore, according to Statistics Canada (2004), in terms of its employment,

family characteristics, and religious affiliations, the Niagara Region is characteristic of

the rest of the province of Ontario. For example, Niagara has comparable

employment/unemployment rates. The average family size in the Niagara Region also

corresponds with that of Ontario. Finally, the diversity of religious beliefs in the Niagara

Region reflects the diversity of the province.

Education and income are the only major demographic areas in which Niagara

residents differ significantly from other Ontario residents. While Niagara residents and

other residents in the province have a similar proportion of individuals with a college

education, they differ in the percentage of the population with a university education.

Depending on the age group, Niagara has between 7.0 and 9.1% fewer residents with a

university education, in comparison to the rest of Ontario (Statistics Canada, 2004). In
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terms of income, the average yearly earnings are lower in the Niagara Region than the

average for all of Ontario ($31 552 versus $35 185 respectively) (Statistics Canada,

2001). Therefore it is reasonable to expect that fewer of the subjects' parents have a

university education, and the median income of subjects' families is low in comparison to

average Ontario grade four students.

' Aside from university education and family income, Niagara residents are

comparable to the others in Ontario. Therefore, using students from the Niagara Region

to represent students in all of Ontario is reasonable as the region can be considered

representative ofthe rest of the province, apart from highly population dense areas, such

as areas within the City of Toronto.

4.2.3 Recruiting Schools & Subjects

The process of recruiting the schools included several steps handled by the parent

study. After approval from the Research Ethics Board at Brock University, the study was

approved and endorsed by the DSBN. Following this, principals from each school were

contacted via email, to inform them of the purpose and details of the study. Whenever

requested, a representative from Brock University also met with each principal to outline

the study further and answer any questions they may have had. The principal

investigators also gave a presentation of the study at a principal's meeting. Of the 90

potential schools, 75 agreed to participate. A list of the 15 schools that refiised and the

reasons they provided can be found in Appendix D.

Once a principal had agreed that his or her school would participate in the study,

research assistants delivered detailed letters and consent forms for the parents/guardians

of each fourth grade student. The research eissistants also met with each fourth grade
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teacher and class to describe the study and answer their questions. Approximately 2200

of the 3030 (73%) grade four students in the DSBN agreed to participate.

4.3 Measurements

4.3.1 Outcome Variable

The outcome variable in this study was body mass index (BMI) category.

BMI is considered an effective and practical method of identifying overweight and obese

subjects, and is the most common method of evaluating obesity, enabling comparisons

with other studies. From the continuous values provided by the BMI, subjects were

divided into normal, overweight, and obese BMI categories, using lOTF's age and gender

specific, standardized cutoffs. For the statistical analysis, the overweight and obese

categories were combined. This was done to ensure that cell sizes were large enough for

various statistical tests, and is a common occurrence in comparable studies.

Determining subjects' BMI required knowledge of their height and weight. These

values were determined through direct measurement by research assistants, in order to

avoid the biases that can result from self-reports. Upon completion of a physical activity

questionnaire, each subject's standing height and weight without shoes was measured and

recorded on the data collection form found in Appendix E. Height was measured to the

nearest quarter inch using stadiometres, which consisted of 6 foot metal scales, leveled

and taped against a flat wall. Each subject stood with his or her back against the scale

and was asked to look straight ahead. Then a research assistant placed a level on his or

her head. When the level was butted up against the scale and parallel to the floor, the

subject's height was determined at the point where the lower end of the level met the

scale. During data analysis, each subject's height was converted from inches to
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centimeters. Weight was measured in kilograms, to the nearest tenth, using standard

digital scales and was recorded by research assistants.

In order to properly use lOTF's table of cutpoints, the age and gender of each

subject was also required. In this study, the age of each subject was determined using

DSBN's birthdate records. Their gender was also determined through information

provided by DSBN. During testing, the birthdate and gender of each subject was

confirmed. -iuv;:-{'ji i. ^: :;,;;., /..-i'-- - ^ = ''•=.: ,--.^>-
,
\ ;

In addition, the date the weight and height measurements were evaluated for each

student was recorded, in order that their exact age at the time of testing could be

calculated using the Statistical Package for Social Sciences (SPSS).

% * lOTF's cutoff points were tabulated at exact half year ages, so the following

rounding method was used to determine which age group best suited each student:

Table 4. 1 - Rounding Method for Determining Age

Age (in years) at the time of testing Age group for lOTF's standards

' 8.7-9.2 9.0

9.3-9.7 9.5

9.8-10.2 10.0

10.3-10.7 10.5

Using all this information, each subject was identified as normal, overweight, or

obese, according to lOTF's standards. A copy of lOTF's cutoff table can be found in

Appendix F, which indicates the BMI cutpoints for each age, according to gender.
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It should be noted that subjects classified as "normal" include those who could be

considered underweight. However, as this study is focused on overweight and obesity,

any not so were classified as normal weight.

4.3.2 Predictor Variable

In this study the predictor variable was the location of each subject's school.

School location was originally measured as a discrete variable, with the following

classifications: urban core (UC), secondary urban core (SUC) urban fringe (UF), and

rural fringe (RF). These four classifications were chosen for several reasons. Firstly, due

to the nature of the Niagara Region, there were schools that could clearly be considered

urban and those that were unmistakably rural, based on the municipalities they are

located in, their surrounding population densities, and their surrounding landscape.

However, the Niagara Region also had schools that could not easily be identified as either

urban or rural; therefore, more than two categories were necessary.

Originally, it appeared that adding a third category, known as either "suburban"

areas or "small towns" would be appropriate. However, neither of these terms seem to be

used in previous literature and in examining the information available for classifying

different areas, it was noted that most classification methods use a minimum of four

different groups. Since Statistics Canada (2001) labels their four groups as UC, SUC,

UF, and RF, and their definitions of these terms are suitable for studies below the

municipality level, these four terms were chosen.

As previously mentioned (in Chapter 3.4), there is no standard method of

classifying urban and rural environments. In addition, many of the available methods

involve a larger scale, such as a regional or municipality level, rather than distinguishing



'\ ..'
« .

,-£-r.

n'-i-"

/if /'"JTjl
- ''*'.)'

v"Afifc' j'-stvtij^^tm, ii>ii?fH/%* .oinrii

^-.:,:-K»«':e^

M!(V^'>i :''*• V;,
- - .':i"JTf ..' Ofiii.,-*' .:• '.fV/^":

nif;

a 'J^

i,vji3 J^v

;HiM* ai .<:!?!5ii'^i



50

between areas within various municipalities. Therefore, as recommended by Heahh

Canada (2002) a more ecologically valid method of classification was developed for this

study.

In order to classify each participating school, a method involving several different

available levels of classification was used to create a filtering method. To begin the

classification process, Statistics Canada's CMA map of St. Catharines and Niagara

(2001) was used and each school was plotted on this map (available upon request).

[Please note: Since this map did not include information about the municipality of

Grimbsy, which is in the Niagara Region, Statistics Canada's CMA map of Hamilton

(2001) was used in a similar fashion to identify schools in Grimbsy.] This map identifies

UCs, SUCs, UFs, and RPs according to the definitions provided in Chapter 3.4.

However, while this map was a necessary and useful tool in the classification process, it

was not adequate for all the schools in this study. As described in Chapter 3.4, some

schools fell into an UC when they really should be considered more rural (such as

Pelham Centre) and others fell along the border of two different areas (such as St.

David's), which also led to inappropriate classifications.

In order to avoid the errors that could result from using the CMA map

exclusively, for some schools a greater degree of detail was necessary. Fortunately,

Statistics Canada's Population Density (PD) 2001 map of St. Catharines and Niagara

(found in Appendix G) also classifies areas into four different groups, but at the census

tract level (which respects CMA and CA boundaries), a smaller unit than the CMA map

utilizes. These four groups are:
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2,301 - 3,400 persons per square km per census tract

1,301 - 2,300 persons per square km per census tract

301-1,300 persons per square km per census tract

22-300 persons per square km per census tract

In order to create a more fine-grained analysis, the two maps were overlaid and

the data from both were combined to more accurately classify each school. Combining

this information, schools were classified as follows:

Table 4.2 - School Classification Method

CMA Classification
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Therefore, the definitions created by this study were as follows:

Table 4.3 - Urban and Rural Definitions Used

Category Abbrev. Definition

Urban core

Urban fringe

Rural fringe

XJC

Secondary urban core SUC

UF

RF

a large urban area around which a CMA or a CA
is delineated, with a population of at least 10,000

persons; with a population density of 1,301 -

3,400 persons per square km per census tract

a large urban area around which a CMA or a CA
is delineated, with a population of at least 10,000

persons; or the urban core of a CA that has been

merged with an adjacent CMA or larger CA; and

with a population density of 301 - 2,300 persons

per square km per census tract

all small urban areas (with less than 10,000

persons) within a CMA or CA that are not

continuous with the urban core of the CMA or

CA; and with a population density of 22 - 1,300

persons per square km per census tract

all territory within a CMA or CA not classified as

urban core or fringe; and with a population density

of 22 - 300 persons per square km per census tract

To reiterate, the method of classification used involved three tiers. The first step

utilized the CMA map and those schools that clearly fell in one of the four categories

were classified as such. In order to confirm that the schools were correctly labeled, in the

second step, the PD 2001 map was overlaid on the CMA map. In some cases, a school's

classification changed to more accurately represent their environment, according to the

guidelines above. However, ten schools required further attention. Six of these

(Woodland, Ontario, Kate S. Durdan, Pelham Centre, Oakwood and Rose Seaton) had

drastically different classifications on the two maps, three (Connaught, St. Davids and F.



i*'-i :/>^iT\

^-T=^;-;-v.:-J.

hr.,r-hX'HA J'

• A T



53

J. Rutland) were located on the border of a classification and one (College St.) was

missing information.

For these ten more challenging schools, as indicated by the guidelines above, an

informed judgment was made. For these ten "judgment" schools, the information

provided on the maps was studied and comparisons were made with other schools. These

schools were then classified into the group containing schools with similar

characteristics. Several community members were then asked to review these

classifications. The panel of community members was comprised of three investigators

involved in the parent study, along with two professionals involved in the school system,

one ofwhom is the Consultant for Health and Physical Education at DSBN and the other,

an experienced teacher from the DSBN.

Each member was asked to review each of the ten "judgment" schools and make

any changes they believed were appropriate. In addition, they were asked to review the

other 65 schools, to see if according to their opinion, any misclassifications occurred. To

aid in their decisions, the information packages found in Appendix H were distributed to

each member, consisting of the Statistics Canada's definitions of the four categories, the

data provided in Appendix C, and maps outlining the municipalities within Niagara.

They also had copies of the CMA and PD 2001 maps, to guide their decision making

process.

Their results, as recorded on Table G.l in Appendix G were used to finalize the

classification of each school. In cases where discrepancies between the community

members arose, the majority ruled. A list of the final classifications of all participating

schools can also be found in Appendix I.
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The goal of this three step process was to combine standard terms and definitions

created by Statistics Canada (2001), based on the information provided by the 2001

consensus, with the knowledge of those familiar with the region, to create a classification

method that accurately represents and distinguishes between schools in the Niagara

Region.

Following this process, it was apparent that for some of the UC and SUC schools,

their catchment areas crossed over our UC and SUC distinctions. For example, some

schools were located in the UC, but drew students from both UC and SUC areas, and vice

versa. Due to this cross over, there was no true distinction between UC and SUC

schools. Therefore, the UC and SUC schools were collapsed into a single category

termed, urban (U). In addition the UF and RP categories were maintained, but the name

of the RF category was changed to rural (R) to better describe the category.

4.3.3 Other Variables Being Assessed

Another important variable measured was physical activity level. As previously

discussed, physical activity levels appreciably impact obesity. Therefore, the physical

activity level of each subject was determined, in order to gain a better understanding of

any differences in obesity levels that were found.

This study used two questionnaires to evaluate physical activity levels in the

sample. Self-report measures, such as questionnaires, enable the collection of large

amounts of data from large samples at a reasonable cost (Sallis & Saelens, 2000). For the

purposes of this study, the more important ofthe two questionnaires was the Participation

Questionnaire (PQ), found in Appendix J. This questionnaire involves multiple-choice,

adjectival, and free-response questions regarding participation in free-time play, school
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sports (intramural and interschool), community sports teams and clubs, and sports

lessons. The PQ has a test-retest reliability of .81 (Hay, 1992). Subjects were asked to

report their involvement in organized activities over the past year and report free play

activities according to their typical pastime choices (Caimey et al., 2005). Scores were

calculated in continuous "activity units," with each unit corresponding to a physically

active recreational choice, sports team, sport lesson, or dance lesson (Hay, Hawes &

Faught, 2004). Subtotals for free time activities (FTA) and organized activities (OA,

such as sports teams and lessons) were calculated and combined to create a total PQ

physical activity level (PQ PAL) score. Inactivity totals (lA, such as watching television

and reading) were also calculated. In addition, subjects were asked whether they travel to

and from school via active (such as walking or riding a bike) or inactive means (such as a

bus or car), to provide frirther insight in physical activity levels (termed transportation).

The PQ also questioned subjects on their number of siblings and birth order, although it

did not attempt to identify complex family construction.

Unfortunately, physical activity questionnaires often limit or fail to assess modes

of activity for some populations (Bryan & Walsh, 2004). For this reason, the PQ asks

about all the activities relevant to children in grade four (such as intramural sports,

schools sports, sports outside of school, clubs, active games at recess) and gives

opportunities for subjects to identify activities they are involved in that the questionnaire

did not specifically address.

However, despite the thorough design of the PQ, studies have demonstrated that

especially in samples of children, self-reports do not always provide correct assessments

of physical activity (Sallis & Saelens, 2000). Welk, Corbin, and Dale (2000) recommend
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that multiple outcome measures be used simultaneously to assess childhood activity

levels, in order to combat this problem of recall error.

is Given this problem, a second questionnaire was also used to evaluate the physical

activity level of each subject. Completed by the physical education teacher of each

participating class, the Teacher Evaluation of Activity Form (TEAF, found in Appendix

K), asks teachers to rate children's participation levels, skill, ability, confidence, and

regarding physical activity, in comparison to other children of the same gender and age

(Hay, 1992). The TEAF consists of 10 items and uses a 5-point Likert scale, with

possible answers ranging from "well below average" to "well above average," and "much

worse than average" to "much better than average." During data analysis, these answers

were converted to values ranging from 1 for well below and much worse than average, to

5 for well above and much better than average.

During reliability testing of the TEAF, it was found that when tested in multiple

schools, there was no significant difference between different elementary schools, ages of

students, or places of residence (town versus rural) (Hay, 1989). Results of the TEAF

have not differed significantly when reported by male versus female teachers (Hay &

Donnelly, 1996).

From the TEAF, the scores from questions 3, 4, 9, and 10 were totaled to attain a

TEAF Physical Activity Level score (TEAF PAL) for each subject, with possible scores

ranging from 4 to 20. This information, combined with the information gathered from

the PQ, provided a more accurate representation of each subject's physical activity level.

The study also included a fitness component, which was directly measured.

Including a measure of fitness provided ftirther insight into the development of obesity.
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as well as providing a clearer overall picture of characteristics in different geographical

areas. Obese individuals are usually less fit than non-obese individuals (Bar-Or &

Rowland, 2004), so a measure of fitness could help confirm the results of the BMI

measures. Furthermore, since physical activity and fitness are related, the fitness level

measure could provide a better picture of the physical activity patterns of the subjects

included in the study. i; ,

vr In order to measure fitness levels, the Leger Shuttle Run Test (Leger ) was used to

evaluate of the maximal oxygen uptake (V02max) of each subject, as V02max is considered

the best single measure of aerobic fitness (Armstrong & Welsman, 2000) and the shuttle

run is considered reliable, valid, non-invasive, and effective for large groups (L^ger, et al.

1988).

This test required subjects to run back and forth between two lines on the

floor/ground, placed 20 meters apart. They began running at 8.5 km/h and the speed

increased as they progressed through the various stages. The pace was dictated by a

sound signal fi*om a CD and it increased at a rate of 0.5 km/h every minute. Subjects

started off behind one line and ran to the other line when they heard the signal. In order

to continue, subjects had to reach the other line, before the signal sounded again. The

stages consisted of several shuttle runs, beginning at stage 0, followed by 0.5, 1, 1.5, 2,

2.5, etc. The last stage a subject was able to successfiiUy complete was the score

recorded on their data collection form. From the stage score, the maximal speed of each

subject was determined. Using the maximal speed, V02max could be predicted using the

following regression equation:

V02max= 31.025 + 3.238 Xj - 3.248 X2 + 0.1536 X1X2
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where Xi is maximal aerobic shuttle running speed (km/h) and X2 is age (year as the

lower rounded integer), as defined by Leger et al. (1988).

Inalargemajority of the schools, the Leger took place in the gymnasium. In

schools where a gymnasium was not available testing was performed on a clearly marked

paved surface.

Five to 10 subjects participated in the test at one time, depending on the amount

of space available at each school. During each test, two or more research assistants

supervised the subjects and recorded their scores. In the first few minutes of the test, one

of the research assistants ran with the subjects, to help them set an appropriate pace. The

research assistants were also responsible for encouraging the students during the test, as

the Leger Shuttle Run permits this and encouragement greatly influences the performance

of the subjects.

4.3.4 Potential Confounding Variables

There are several potential variables that may confound the association between

the predictor variable and the outcome variables. These variables are risk factors for the

outcome of interest that are also associated with the predictor variable being studied

(Streiner & Norman, 1998). The potential confounding variables for this study include

culture/ethnicity, SES, and school transportation.

Culture/ethnicity may influence where a family lives and children attend school,

since some neighbourhoods tend to be predominantly one culture/ethnic group. For

example, a large portion of the French population in the Niagara Region lives in the

municipality of Welland (Wikipedia.org, 2006). Culture/ethnicity may also influence

obesity, physical activity, and fitness levels of the subjects. Dietz and Bellizzi (1999)
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recommend that BMI should be used cautiously in assessing population obesity, since

few studies have included non-white ethnic groups and so the influence of ethnicity is

unknown. Also, Bryan and Walsh (2004) found that physical activity of adults varies

according to ethnic group, so it is likely that the same is true for children.

Unfortunately this study was not permitted to question subjects on their ethnicity;

thus, this variable cannot be accounted for or examined during analysis. However,

several other action steps were taken with respect to this issue. The data of recent

immigrants who had trouble with the English language were excluded. Furthermore,

French speaking schools were excluded in order to avoid language barriers.

SES is associated with physical activity in adults and since children's activity

levels are influenced by their parents, some believe SES is indirectly influential. On the

other hand. Shields (2005) claims that results have been inconsistent and Steinbeck's

(2001) review found that SES was not linked to children's activity levels. SES can

influence where a family resides, since the cost of living varies in different

neighbourhoods; therefore SES may be a potential confounding variable. Information

regarding the SES of each subject was not available, beyond the average earnings for

each municipality, as provided by Statistics Canada (2001).

Transportation to and from school may also impact the associations found.

Transportation may differ significantly in different locations, since subjects attending

urban schools usually live nearby and often walk or bike to school; children fi-om rural

schools usually take the bus, since they live further away; and schools from intermediate

environments (in between urban and rural) usually have a combination of children who

walk and ride the bus. Transportation also influences physical activity levels, since
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walking and riding a bike are physical activities, whereas riding on a bus or in a car are

sedentary. Section 1 ofthe PQ includes questions about how subjects get to and from

school, which enabled this study to take into account the influence of transportation in the

statistical analysis.

i While family size, and more specifically number of siblings, is not a confounding

variable, as it is not associated with school location, it may influence overweight and

obesity, physical activity, and fitness levels. A Canadian study found that odds of a child

being overweight are decreased by approximately 1 1% for each sibling a child has

(Willms et al., 2003). A review by Sallis et al. (1992) found that the physical activity

levels of siblings are also correlated. Furthermore, number of siblings may be important

as large families may not be able to afford the time or money required to enroll their

children in physical activity programs. Similarly, these parents may not be able to

provide the same attention and opportunities for all their children, because as their family

grows, their time and resources must be divided among more children. On the other

hand, children with siblings always have someone to actively play with, whereas rural

children without siblings may not have fiiends close enough. Data regarding each

subject's number of siblings were also obtained through Section 1 of the PQ and taken

into consideration.

4.4 Statistical Analysis

4.4.1 Approach to Statistical Analysis

The statistical analysis process began with an examination of each of the study's

variables. Descriptive statistics were run for all of the continuous variables: BMI, PQ

PAL, free time activity (FTA), organized sport (OS), inactivity (lA), TEAF PAL, final
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Leger stage completed, V02max, and number of siblings. Similarly, the frequencies of all

the discrete variables were examined, which include: gender, age, BMI category, and

school location. . «

A factor analysis for the TEAF PAL variable was also run, to test how many

underlying factors are addressed in the questionnaire.

Given that this study used a cross-sectional design, it was possible to estimate the

prevalence of overweight and obesity in urban, urban fringe, and rural children. The

prevalence of overweight and obese children refers to the number of children in the

sample who are overweight and obese (the total of the two groups) at the time the height

and weight measures were taken.

An ANOVA was used to test for a significant difference in BMI by school

location. BMI category is a discrete variable which contains less information than the

BMI variable, reduces the power of statistical tests, and increases the probability of a

Type II error (Streiner, 2002). However, much of the literature reports results in terms of

overweight and obesity, rather than BMI score. In order to speak to these audiences,

enable comparisons with other studies, and directly answer the research question, a Chi-

Square was used to test for a significant difference in BMI category by school location.

Following this, mean BMI values and prevalence by gender were determined, and

tested for significant differences, using a t-test and Chi-Square respectively. To further

examine gender with respect to the BMI, BMI category, and school location, a test for a

gender interaction was performed. Both a linear regression approach and a logistic

regression approach (Mantel-Hanzel test) were conducted.
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Finally, the relationship between BMI and school location, and the relationship

between BMI category and school location, were examined in a multivariate context. To

determine whether BMI could be predicted by school location, after controlling for

gender, age, number of siblings, physical activity levels, and fitness, a linear regression

was used. Similarly, a logistic regression was used to establish whether BMI category

could be predicted by school location, after controlling for the same variables.

All statistical analysis was completed using Statistical Package for the Social

Sciences 13.0 for Windows. All analyses were also computed using the SVY suite of

commands in STATA 8 (Statacorp, 1999), to adjust standard errors and corresponding /?-

values, in order to account for the clustered nature of the sampling design (i.e. children

nested within schools) (see Appendix O).

' 4.4.2 Hypotheses and Sample Size Estimates

The null and alternate hypotheses for the research question were as follows:

Hq: There is no significant difference in the prevalence of obesity in urban, urban fiinge,

and rural Niagara children.

Hi: There is a significant difference in the prevalence of obesity in urban, urban fiinge,

and rural Niagara children.

An estimation of the minimum required sample size was calculated for this study.

For the purposes of these estimations, some alterations to the variable types used were

necessary. A brief explanation of these alterations and the calculations can be found

below, and fiirther details are provided in Appendix L.

The principal independent variable in this study was measured as a discrete

variable with three groups (urban, urban fiinge, and rural). BMI category was also a

discrete variable, but with three groups (normal, overweight, or obese). However, in
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order to calculate sample size, a dichotomous dependent variable was required; therefore,

in order to calculate the sample size required to answer the research question only two

groups were used, normal and combined overweight and obesity. According to the chart

in Appendix L, the minimum required sample size for Hypothesis 1 is 223 males and 209

females. / >

In order to obtain the minimum number of subjects, the required sample size

should be a minimum 446 subjects (223 multiplied by 2), assuming a 50-50 split of males

and females. As this study had a total of 2167 participating subjects, the required size

was far surpassed and this removed statistical power as a concern during analysis.

;
' 4.4.3 Cleaning Data

Before any of this study's statistical tests were performed, the data set was

cleaned and descriptive statistics were conducted on all the dependent and independent

variables. This involved looking for any missing data, checking for potential outlier

cases, checking for departures from normality and problems with kurtosis among

continuous variables, and assessing multicollinearity by examining correlations between

measures. If there were data missing and they appeared to be at random, missing cases

were either eliminated or in the case of a continuous variable, the value was substituted

with an average value. Checking for normal distributions included an examination of

skewness, kurtosis, and outliers. Finally, the correlation between variables was tested to

look for correlations where r >.8.

4.5 Limitations and Delimitations

As with all studies, this study had several limitations that must be recognized.

The first is that the study subjects were all from not only one geographical location, but
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also from schools within one school board. This means that while the results found were

generalizable to other students within the Niagara Region and the DSBN, they may not

be applicable to students in different regions and/or school boards.

Another limitation of this study revolved around school location, the predictor

variable. There may have been some instances where a subject attended a school in a

different location than their residence. For example, there may be some students who

actually live in rural areas, but attended a school in a urban or urban fringe area. Due to

the large sample size of this study and the inaccuracy of the postal code classification

method (which could previously be used to classify each subject's residence, as described

in Chapter 3.4), this problem could not be avoided.

In addition, this study was susceptible to recall bias for the PQ. The PQ was used

at the extreme lower end of the age range for which it has been validated, which may

have led to greater error. Unfortunately these limitations were unavoidable due to the

nature and size of the study, as well as the fact that this study used data collected by a

larger study.

Furthermore, this study was not able to obtain information on two potential

confounding variables: culture/ethnicity and SES, which are thought to influence both

physical activity levels and place of residence in some instances.

r This study also had several delimitations, which are limitations that are chosen or

result from restrictions inherent in the experimental design. One elected delimitation in

this study was the lack of attention given to underweight children. As the focus of this

study was on overweight and obese children, the characteristics associated with
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underweight children were not examined in any detail. Underweight and normal weight

subjects were collapsed into one group, referred to as normal.

This study also classified location of subjects by school location. As some

children attend schools outside their home district and since schools have large catchment

areas, this was problematic, especially for rural children who are bussed to urban fringe

schools. In addition, this study also failed to take into account how long each subject had

attended their current school. However, given that this information was not readily

available, this is another accepted delimitation. The other delimitations are related to the

remaining potential confounding variables in this study. Although an attempt to control

for these variables was made, it is possible that their influence could have been quite

significant and should be studied in more detail. However, given the size of this study no

further attention was given to the confounding variables.

c >
' 4.6 Quality Control and Data Management

As this study involved a large sample size and gathered a significant amount of

information on each subject, many people were involved in data collection and data

entry. In order to minimize the errors that may have occurred as a result of multiple

researchers, procedures were standardized as much as possible and the research assistants

had multiple training and practice sessions. In addition, each research assistant was

provided with procedure manuals to refer to during data collection. Also, team leaders

were always on site during data collection, to oversee the process and ensure that the

appropriate methods were used. Finally, whenever circumstances required a deviance

from the standard protocol (for example, if the school gym could not be used for the
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Leger run) research assistants were asked to make a note of the variation, to allow it to be

properly accounted.

;v
: 4.7 Ethical Considerations

In clinical studies, ethical concerns arise because some subjects may receive a

potentially beneficial treatment, while others receive a different treatment or only a

placebo. However, as this study is observational in nature, rather than clinical, equipoise

and nonmaleficence are not ethical issues of concern.

Furthermore, the following precautions have been made to ensure that the rights

of the subjects have been respected. This study has been approved by the Research

Ethics Board at Brock University and the DSBN. At the onset of the study, each eligible

subject received a letter of informed consent explaining the nature, procedures, risks and

potential benefits of the study, with a section that needed to be signed by their

parent/guardian, detached, and then returned. The letter also contained contact

information, in case the subject or parent/guardian wanted to further details or had any

questions. A copy of this letter of informed consent can be found in Appendix M.

The letter explained that all grade four students will undergo testing, as approved

by the DSBN, but only those with consent will have their data included in the study. The

consent form allowed the parent and child to decide whether or not their data could be

used in the study. If a child failed to return the consent form, their results were

automatically excluded. Also, each stage of the testing was voluntary; therefore if a

subject did not wish to take part in any activity, they were not forced to participate, even

if their parent provided consent.
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In addition, each subjects' results was kept strictly confidential by using code

numbers in the database, rather than names, once coding had been completed. Only the

principal researchers have access to the list linking the code numbers to the names of the

subjects.
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CHAPTER FIVE: RESULTS

5.1 Descriptive Statistics

The sample consisted of 2167 grade four students, (M = 1090, F=1077) from 75

of 90 possible schools (83.3%) in the DSBN. The mean age of the sample at the time of

testing was 9 years and 10 months (range = 9 years to 1 1 years, 8 months) (Table 5.1).

A total of 66 subjects had incomplete data and were excluded from the statistical

analysis via a list-vydse deletion. Of these 66 subjects, 29 subjects had no information

available beyond their name, gender, birth date, and school. The remaining 37 subjects

were missing between one and two variables. The absence of these subjects likely makes

little or no difference to this analysis, as this group consisted of both genders from all

three school locations (urban, urban fringe, and rural), and represents only a small portion

of the total sample (3.0%). 57.6% of excluded subjects were male and 42.4% were

females. In terms of school location, 81.8% were from urban schools, 10.6% were from

urban fringe schools, and 7.6% attended rural schools. These losses differ somewhat from

the percentages in the remaining sample (71.9%, 17.5%, and 10.6% respectively), but are

likely inconsequential considering the overall sample size. The gender and school

location of each of these subjects can also be found in Appendix N, along with frirther

details regarding these excluded subjects.

Another 566 subjects were missing TEAF data, but were still included in the

analysis. This missing data resulted from the fact that approximately 25% of physical

education teachers did not return completed TEAF questionnaires for their classes.

Given that this represents a quarter of the sample, these subjects were not excluded from

analyses, but were analyzed separately. Of the 75 schools in the study, 8 schools were
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missing TEAF data for all their students who participated. Six of these 8 schools were in

urban settings, one was identified as urban fringe, and one was identified as rural,

meaning that loss of these subjects appeared to be similar to the overall distribution of

schools. A total of 9 schools, 8 urban and 1 urban fringe, were missing TEAF data for

one whole class. The remaining 46 schools were missing TEAF data for between 1 and

10 of their participating students. Within these schools, an average of 1 1 .7% of

participating subjects were missing TEAF data. Further details regarding the gender and

school location of these subjects can be found in Appendix N.

The mean BMI for this sample was 18.56 {s.d. = 3.52), with values ranging from

12.27 to 39.37. According to lOTF's BMI cutpoints, 607 subjects (28.0%) were

identified as overweight or obese. Of the 75 schools that were included in the sample, 53

were classified as urban (70.7%), 10 were classified as urban fringe (13.3%), and 12 were

considered rural (16.0%). Examining the sample, 1588 of the subjects attended schools

designated as urban (71 .9%), 379 attended urban fringe schools (17.5%), while the

remaining 234 attended rural schools (10.6%) (Table 5.1).
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Table 5.1 - Descriptives and Sample Characteristics

Variable
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urban fringe students was the same (M= 18.6), while the mean for rural subjects was

only slightly lower {M= 18.2). This difference is not statistically significant (F(2,2164)

= .99,/7 = .37).

Table 5.2 - School Location by BMI and Prevalence of Overweight/Obesity
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the average female value was 18.62. Furthermore, the males in the sample all had similar

mean BMI values, with virtually no difference between the urban {M= 18.5) and the

urban fringe subjects (M= 18.4). Of all the females, urban fringe subjects had the

highest average BMI {M= 18.7), with again only minor differences in prevalence when

compared to the rural females (M= 18.0). Not surprisingly, neither gender had

significantly different BMI values across school location.

With respect to prevalence of overweight/obesity, there was a significant

difference between genders with regard to overweight/obesity (% (l,N= 2167)=4.16,

/7=.04). Males had fewer overweight and obese cases than expected, and females had

more overweight and obese cases than expected. Similar to the whole sample, there is a

trend of decreasing prevalence with increasing rurality for the males. On the other hand,

the prevalence for urban and urban fringe females was very similar (30.4% and 30.6%

respectively), while the prevalence for rural females was approximately 5% lower

(25.2%). Consistent with the analysis for BMI, there was no significant gender

difference in prevalence by school location.

To further verify that gender did not influence the relationship between BMI

category and school location, a test for an interaction between gender and school location

was conducted. Both a linear regression approach and a logistic regression approach

(Mantel-Hanzel test) were conducted. Dummy variables for two of the three school

locations were created (UF Dummy and R Dummy). These dummy variables were then

multiplied by gender to create two interaction variables (gender by UF Dummy, gender

by R Dummy), which were then force entered into a linear regression equation and a

logistic regression equation (including all lower order terms). The results of the tests, as
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seen in Table 5.3, confirm that no gender interaction exists; all four coefficients

representing interaction terms for both BMI and the logistic model failed to reach the

threshold of statistical significance (p<.05). Therefore, consistent with the stratified

analyses (Table 5.2), there is no evidence of an interaction between gender and school

location on BMI or overweight/obesity.

Table 5.3 - Test for an Interaction between Gender and School Location in

Predicting Weight
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Model 1 of the linear regression (Table 5.4) shows the effect of school location on

BMI after adjusting for gender, age, self-reported physical activity level (FTA, OS, lA),

fitness level (final Leger stage completed), and school transportation (active versus

inactive). Consistent with the bivariate results, school location is not significantly related

to BMI. However, gender, age, FTA, OS, and Leger stage were all found to be

significant predictors ofBMI in this model. Average BMI scores were higher in girls

than boys (b=.66, s.e=A4,p=.00\), and BMI was found to increase with age {b=A9,

s.e=A9,p=.00l). With respect to physical activity levels, higher scores on both the FTA

and the OS participation scale were associated with higher BMI scores (^=.08, s.e=.02,

p=.00l; and b=.05, s.e=.02,p=,0\; respectively). Conversely, subjects with higher

fitness scores, as determined by final Leger stage completed, had lower BMI scores {b=-

1.02, 5.e.=.05,/7=.001). These factors explained 20% of the variance in BMI (adjusted

R^=.20).

Model 2 is identical to Model 1 except for the inclusion of the TEAF PAL

measure; as stated at the outset the lower response rate fi^om teachers reduces our sample

size fi-om 2167 to 1601. Again, consistent with the bivariate results, there is no

association between school location and BMI. In this model, gender, age, FTA, OS, and

Leger stage were all still significant. Other than a slight decline in the value of the

coefficient for gender (.66 to .57), the effects are remarkably similar across models.

Interestingly, the TEAF PAL was not found to be a significant predictor ofBMI (b='

.003, s.e=.02,p=.^9). Like Model 1, these factors explained 20% of the variance in BMI

(adjusted i?^=.20).
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The logistic regression mimics the linear regression, but examines whether

overweight/obese category can be predicted from the same variables. In Model 1,

gender, number of siblings, FTA, OS, and Leger stage were significant predictors.

Females were more likely to be overweight/obese than males (Z?=.28, OR=\33,p=.0l).

The fewer siblings a subject had, the more likely he or she would be overweight or obese

{b=-.07, OR=M,p=M). Also, the higher the FTA or OS, the more likely a subject

would be overweight/obese (Z>=.07, OR=l.0S,p=.00\; and ^=.03, OR=\m,p=.02;

respectively). On the other hand, the more Leger stages completed, the less likely a

subject was overweight/obese (6=-.82, OR=.44, p=.00l).

In Model 2, which included the TEAF PAL, gender and number of siblings were

no longer significant predictors of overweight and obesity (^=.12, OR=\A3,p=36; and

b^-.07, OR=.94,p=A\; respectively). FTA, OS, and Leger stage were still significant,

with patterns that are comparable to Model 1

.

5.4 Other Statistical Analyses

A factor analysis was used to identify the number of factors underlying the

questions of the TEAF. The factor analysis of all 10 TEAF items identified a one factor

solution after varimax rotation, with an eigenvalue of 7.8. All remaining eigenvalues

were less than 0.35, and communalities ranged from 0.73 to 0.81

.

Several otherpost hoc statistical analyses were performed on individual items.

The results of these other tests can be found in Appendix O.
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CHAPTER SIX: DISCUSSION

This study proposed to examine whether there is a significant difference between

the prevalence of overweight and obesity in urban and rural Niagara children, using

lOTF's standardized cutpoints for BMI categories and a sophisticated algorithm for

determining geographic location.

The mean BMI for the sample was 18.6 {s.d. = 3.52), which is comparable to

other Canadian studies of children in this age group (Willms et al., 2003). The overall

prevalence of combined overweight and obesity was 28.01%, which is slightly lower than

other Canadian findings. Willms et al. determined that the prevalence of overweight in

Ontario children aged seven to 13 was 30.6% in 1996, based on parental reports of height

and weight. ;

While the urban schools in the sample had the highest proportion of overweight

and obese subjects (28.6%), and the rural schools had the lowest proportion (24.4%), the

prevalence of overweight and obesity did not differ significantly with school location in

this study. This finding is consistent with a study in Southern Australia that also

determined there was little or no impact of place of residence on anthropometric

measures of children aged 10 and 1 1 (Dollman et al., 2002). However, as previously

discussed in Chapter 2, there is a lack of consistency in the results of studies that have

examined childhood overweight and obesity with respect to location. Many previous

studies did find a significant difference in prevalence; however, the direction of the

difference varies. Some studies have found a greater prevalence in rural areas, while

others found urban subjects to be at a greater risk.
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Using other studies as comparators is challenging for several reasons. First, none

ofthe previous Canadian studies examining this issue studied this age cohort. Second, in

determining the prevalence of overweight and obesity, many of the studies used parental

reports, rather than direct measures to assess height and weight, and very few used

lOTF's standardized cutoff points. With respect to distinguishing between urban and

rural environments, no standard definitions or methods of categorizing locations are

available. Therefore every study's definitions and methods have been unique to their

sample. Hence it is difficult to compare the findings of previous research to the findings

of this study.

While this study suggests that location does not influence prevalence of

overweight and obesity in children from the Niagara Region, some limitations may have

influenced these findings. For example, with the data available, it was not possible to

classify each subject according to his or her place of residence, therefore, whole schools

were classified as urban, urban fHnge, or rural. In the process, subjects who attended a

school that is not in the vicinity of their residence may have been misclassified. In

addition, length of time at a particular school was not taken into account. If a subject had

recently moved from a school with a rural classification for example, but had spent the

majority of time in a more urban location, his school location would not reflect the actual

environmental influences for much of his life. Furthermore, since all the subjects were

from the Niagara Region, which is not a very large geographical area, those subjects

attending rural schools were not far from the region's urban areas, and therefore may not

have exhibited the characteristics of children living in more isolated rural areas.

Similarly, those subjects attending Niagara's urban schools (where the maximum
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population density is 1367.9 people/km^) were not far from rural areas, and therefore may

not have exhibited the urban characteristics of children living in downtown Toronto

(where the population density is 3939.4 people/km ), for example (Statistics Canada,

2001).

-> Additionally, Plotnikoff et al. (2004) speculated that one of the reasons rural

Canadian youth were at a greater risk of overweight and obesity was because access to

recreational facilities are more limited in rural communities. Results from a study of 1

1

to 16 year olds in Iceland found a similar relationship between rural communities and

reduced access to resources and facilities (Kristjansdottir & Vilhjalmsson, 2001). In the

Niagara Region however, most rural areas are within reasonable travel distance of urban

environments to access urban amenities regularly. In fact, all urban fringe and rural

schools are less than 20 km from a SUC (with SUC referring to Statistics Canada's CMA

classification). Therefore, Niagara's attenuated geographical makeup may help explain

the lack of differences seen in urban and rural children.

The other explanation Plotnikoff et al. (2004) provided for the increased

prevalence they observed in rural subjects was that these students are more likely to come

from homes with a lower SES. However, Shields (2005) claims that the impact of family

SES on childhood obesity has been inconsistent. To fiirther support this claim, the

prevalence of childhood overweight and obesity in the Niagara Region was found to be

slightly lower than the rest of Ontario, despite the fact that the average yearly earnings in

the region are less than that of Ontario ($31 552 and $35 185 respectively) (Statistics

Canada, 2001). Therefore, the disparity in SES between rural and urban children may be

weaker in the Niagara Region than in other parts of Ontario. It is also possible that
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parents from low SES are less likely to volunteer their children for such studies than

parents from higher SES, resulting in an under-representation of low SES subjects and a

fiuther minimization of the SES disparity.

Using BMI as an indicator of overweight and obesity also has limitations,

particularly with children. Factors such as muscle-to-fat ratio, adolescent growth spurts,

and sexual maturation are potentially confounding variables when BMI is used to assess

overweight and obesity (Tremblay et al., 2002). BMI may be particularly problematic

with children in this age group, because for nine to 1 1 year olds, size is a significant

factor in physical activity. At this age, children are often exploring and learning new

sports and active games. Before skills are well developed, size is a significant advantage

in physical activities, which may explain why higher FTA and OS participation were

associated with higher BMI scores. Nevertheless, in epidemiologic research, BMI is

generally accepted as a method of determining adiposity in children.

Using lOTF's BMI cutpoints may have also influenced the results. WhenlOTF

established cutpoints for overweight and obesity using data from six countries, Canadian

data sets were not included in the process because Canadian children were significant

outliers during puberty (Mitura & Bollman, 2004).

The young age of this sample may have impacted the results too. Since this study

only examined preadolescents, the fiill extent of the impact of lifestyle on BMI may not

yet be expressed. In addition, the age of this sample is the youngest age for which the PQ

has been established, which may have impacted self-reported physical activity levels.

Studying the same variables on an older sample may have yielded different results.
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It is also possible to speculate that overweight and obesity were underrepresented

in this study. As Lewis et al. (2006) and Wang, Patterson, and Hills (2002) note,

overweight and obese students may be more likely than normal weight students to refuse

to participate in a study involving height and weight measures, and fitness testing.

Similarly, parents of overweight and obese children may be less likely to consent to their

child participating in such a study.

Another probable explanation for the lack of differences seen between urban and

rural children is that the common differences between these two groups may be gradually

disappearing. For example, as the use of machinery continues to penetrate the farming

industry, the likelihood that rural children have regular chores involving physical activity

may be declining. In this sample, while rural children did report a slightly higher level of

active chores, the difference between mean active chores did not differ significantly with

location. Thus rural children may no longer be as physically active as they once were.

Similarly, as the availability of services like satellite television and the internet spread to

continue to spread to rural environments, children there are more likely to spend time

participating in sedentary activities like watching television and surfing the internet.

Therefore, if rural Niagara children were previously more protected against overweight

and obesity than there urban peers, these protective effects may be gradually fading

On the other hand, if the lifestyle of urban children in Niagara once offered more

protection against overweight and obesity, this too may be lessening. It was once quite

common for urban children to regularly walk and bike around the city. However, many

parents believe the streets are no longer safe for their children, and as a result the physical

activity levels of urban children may be dropping. Similarly, with the increased use of
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cars (Lobstein, Baur & Uauy, 2004), rural children may now be able to participate in the

organized sports and physical activities that were previously too far to walk or cycle to,

and were therefore primarily available to urban children.

If differences between the lifestyles ofurban and rural children are no longer

significant, perceived neighbourhood safety may be the main environmental factor

influencing childhood obesity, as one American study suggests. Lumeng, Appugliese,

Cabral, Bradley, and Zuckerman (2006) determined that lower levels of perceived

parental safety were associated with an increased risk of obesity in seven year olds.

Furthermore, the CDC reports that higher levels of perceived neighborhood safety are

associated with higher levels ofPA (Jackson & Kochtitzky, 2001).

A further limitation of this study was its susceptibility to recall bias. However,

physical activity was the only variable susceptible to recall bias, as it was assessed using

questionnaires. The inability of cross-sectional studies to determine causation is a

limitation of this study design. However, the aim of this study was not to determine

causation, but to examine prevalence. v 1

1

Factors that were found to be protective against childhood overweight and obesity

include: gender, age, fitness, and number of siblings. Males were more likely to have

lower BMI scores and less likely to be overweight or obese than females. Although the

age range in this sample was narrow, lower BMI values were associated with younger

subjects. The higher the final Leger stage completed (which is a proxy measure for

fitness) the lower the BMI value and the less likely a subject is overweight or obese. A

greater number of siblings was also found to be protective against overweight and
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obesity, although this variable was only significant in the logistic regression model that

did not include the TEAF PAL variable.

Considering all the aforementioned issues, it is plausible that the prevalence of

childhood overweight and obesity does not differ by location in Niagara. The urban-rural

continuum of the Niagara Region may be too attenuated for urban and rural children to

live significantly different lifestyles. On the other hand, limitations in BMI, lOTF's

cutpoints, or the method of determining location, may have influenced the results. At the

same time, overweight and obesity may have been underrepresented due to a lack of

participation. Finally, differences between urban and rural children may be diminishing

and no longer significant. In any case, the generalizability of these findings is limited by

the fact that they were taken from a single grade, from a single region, with a compressed

range of urbanity and rurality.

Despite the fact that this study failed to find any differences between the urban

and rural children with respect to overweight and obesity, this issue requires further

investigation. For example, it is possible that while the prevalence of overweight and

obesity does not differ, the mechanisms for development may differ by location. As

overweight and obesity are complex issues, prevention is likely the best management

method available, but prevention requires knowledge ofwho is at risk and what risk

factors exist (Mirmiran et al., 2002). Future research should examine multiple regions in

Ontario and should attempt to classify individuals, rather than whole schools, as urban or

rural. Research should also determine the length of exposure with respect to location.

Studies examining the mechanisms of childhood overweight and obesity, and the

influence of perceived neighbourhood safety in Ontario should also be pursued.
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CHAPTER SEVEN: CONCLUSION

Using lOTF's cutpoints for BMI and a sophisticated algorithm for determining

geographic location, this research examined the prevalence of overweight and obesity

between a sample of children located in urban, urban fringe, and rural settings, within the

Niagara Region. The results of this study indicate that there is no significant difference

between the prevalence of overweight and obesity among urban, urban fringe, and rural

grade four students in the Niagara Region.

This study did identify several protective factors against overweight and obesity.

Males and younger grade four students have lower BMI values and are less likely to be

overweight or obese. Increased fitness levels are also protective against high BMI values

and overweight and obesity, and having more siblings may also be protective.

Despite the fact that degree of urbanity/rurality was not found to be associated

with differences in prevalence of overweight and obesity in this sample, childhood

overweight and obesity is still an important concern, and location may still be an

important factor.

Future research should study multiple regions throughout Ontario, and should

attempt to classify individual subjects, rather than whole schools, as urban or rural, taking

length of exposure into account. Examining the mechanisms of childhood overweight

and obesity, to see if they vary by location is also necessary. Finally, the influence of

perceived neighbourhood safety on overweight and obesity should also be examined in

Ontario.
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Appendix B - List of District School Board ofNiagara Schools

Table B.l- Fort Erie Table B.2 - Grimsby

100

School
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Table B.8 - St. Catharines Table B.7 - Port Colbome
101

School Address
# of Gr.

4s

#in
Study

School Address

Grapeview
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Comparison of Population and Population Density by Municipality

Figure C.l - Population by Municipality
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Figure C.2 - Population Density by Municipality
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Appendix D - Schools Not Participating

104

Table D.l - Schools Not Participating
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Appendix E

PHAST Data Collection Form

FIELD TEST INFO

Region:

Date: day _

School Code:

.month year Time:

105

PARTICIPANT INFO

Name:

DOB: day month

Gender: MALE

^ear Age:

FEMALE

years

BODY COMPOSITION MEASURES

(Shoes off, tell student about procedure)

Standing Height: 1. in 2. _

Trunk Height: 1. in 2. _

Weight: 1. kg

Waist Girth: 1 . cm

BIA:

WRITE DOWN BIA MACHINE NUMBER HERE:

in

in

WRITE DOWN BIA SUBJECT (TEST) NUMBER HERE:

Fat % Fat Weight

Lean % Lean Weight

Water % Total Body Water

Basal Metabolic Rate Impedance
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LEGER 20m SHUTTLE RUN

Stage Completed:

CHECK HERE IF CHILD UNABLE TO COMPLETE PART OR

WHOLE OF PHAST TESTING:

COMMENTS:
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Appendix F - International Cutoff Points for BMI

Table F.l - International Cutoff Points for BMI for Overweight and Obesity by

Sex between 3 and 1 8 Years

.2Body mass index 25 km/m Body mass index 30 kmlm

Age (years)
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Appendix H - Community Members' Handout for Classifying Schools

Dear Community Member,

Thank you for agreeing to assist me in my study of elementary schools within the District

School Board ofNiagara (DSBN). My study involves examining the differences and

similarities between grade four students from urban and rural schools within Niagara.

Unfortunately, a standard method of classifying Canadian schools or even geographic

areas is not available. In fact, there are presently multiple definitions of urban and rural

areas used within Canada, and much confusion over which definitions are the most

appropriate exists. Furthermore, many studies divide all areas into one of only two

categories, either urban or rural. However, the Niagara Region has areas that do not

clearly fall into one of these two groups, but seem to be intermediates; therefore more

than two categories are necessary.

Statistics Canada has a large map available which divides Niagara into four categories:

urban cores, secondary urban cores, urban fringes and rural fringes. These are the four

categories I have adopted, along with their corresponding criteria. While I used this map
to begin my classification process and found it very useful, it was not sufficient for my
study. Using only this map's information, there were some schools that were incorrectly

categorized. For example, all the schools in Pelham were considered urban core schools,

as were those of St. Catharines and Niagara Falls. However, many agree that Pelham'

s

environment is very different from that of St. Catharines or Niagara Falls. In addition, all

three schools in Pelham (Glynn A. Green - #54, A.K.Wigg - #55 and Pelham Centre -

#56) should not necessarily be classified into the same group, as they do not all have

similar surrounding areas. Also, St. Davids school (#36) for example, fell in the rural

fringe category, but is just outside the border of a urban core, so it should likely be

categorized as something between the two. Finally, this map does not categorize all of

the municipalities within Niagara. While Grimsby and West Lincoln are visible on the

map, the categories they fall in are not indicated.

In order to avoid inappropriately classifying any schools, I combined the information on

the above map with a map of the population densities of census tracts within the Niagara

Region. Census tracts are a smaller unit than the units on the large map; therefore they

provide more detail about each area. For the most part, combining this information

provided a clear and effective method of identifying each school, however, some

uncertainties remain. Therefore, in order to categorize the more challenging schools in

my study, I require your assistance.

I have made ajudgment call on the ten schools that proved to be more challenging, based

on the knowledge I have gained through my research of urban and rural areas, as well as

my experience classifying the other 65 schools. Your role is to review the decisions I

have made, confirming those you agree v^th and indicating any changes you believe are

necessary.

To aid your decisions, I have prepared an information package about the Niagara Region.

In the following pages you will find information about the 12 municipalities within

Niagara. For example. Table 1 gives a breakdown ofthe population, size and population
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density of each of the municipalities. Figures 1 and 2 provide a visual representation of

the same data. Several maps of the region are also provided (Figures 3-5). The first map
outlines the location of each of the municipalities and the next map labels areas within

the municipalities (such as Jordan, which is within Lincoln). The third map is the

population density map I used, which indicates the population densities of census tracts.

This information should give you a good indication of the distribution ofNiagara's

Population. Finally, the large poster-sized map is the map I used to pinpoint the exact

location of each participating school within the region and begin the classification

process. (Please note: Only 75 of 90 schools have agreed to participate, so only these 75

are marked on the map.)

To further guide you in your decisions, the following definitions and diagram should give

you an idea of the general definitions of urban and rural areas, as well as the specific

definitions I am using, as found in the Statistics Canada 2001 Census dictionary.

generally:

urban areas = continuously built-up areas with populations of at least 1,000,

and with no fewer than 400 persons per square kilometer

rural areas = include populations of less than 1 ,000

= rural fringes of metropolitan areas that may contain agricultural,

undeveloped and non-developed lands

= remote and wilderness areas

more specifically:

CMA = (census metropolitan area) one or more adjacent municipalities centred

on a urban core with a population of at least 1 00,000

CA = (census agglomeration) one or more adjacent municipalities centred on a

urban core with a population of at least 10,000

Note: to be included in a CMA or CA, other adjacent municipalities must have a

high degree of integration with the central urban area, as measured by commuting

flows

urban core (UC) = a large urban area around which a CMA or a CA is

delineated, must have a population of at least 100,000 persons in the case of a

CMA, or between 10,000 and 99,999 persons in the case of a CA

secondary urban core (SUC) = the urban core of a CA that has been merged

with an adjacent CMA or larger CA

urban fringe (UF) = all small urban areas (with less than 1 0,000 population)

within a CMA or CA that are not contiguous with the urban core of the CMA or

CA

rural fringe (RF) = all territory within a CMA or CA not classified as an urban

core or fiinge





Ill

Figure H.1 - Example of a Census Metropolitan Area or a Census Agglomeration,

Showing Urban Core, Secondary Urban Core, Urban Fringe, and Rural

Fringe

CMAorCA

•
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are highlighted for your convenience. In addition, please review the previously classified

schools and make indications of any that you feel may have been incorrectly identified.

If you have any questions, please do not hesitate to contact me via email or the telephone.

Thank you in advance for contributing to my research.

Sincerely,

Kristy Duncan

MSc Candidate, Brock University

duncankristy@hotmail.com
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Comparison of Population and Population Density by Municipality

Figure 1 - Population by Municipality
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Figure 2 - Population Density by Municipality
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School Classification
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Table 2 - School Classification Table

#





119

Table 2 (continued
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Appendix I - Community Member Opinions and School Classifications

Table I.l - Community Member Opinions on "Judgment Schools

Municipality School Final

1 1 St. Catharines Woodland

21 St. Catharines Connaught

32 Thorold Ontario

UF UF UF sue UF

UF UF UF UC UF

UF

sue sue sue ue sue sue

UF

36 N-O-T-L

47 Niagara Falls

50 Niagara Falls

5

1

West Lincoln

56 Pelham

St. Davids

Kate S. Durdan

F. J. Rutland

College St.

Pelham Centre

RF RF RF UF RF RF

UF UF UF sue UF UF

sue sue sue uf sue sue

sue sue sue rf sue sue

RF RF RF RF RF RF

67 Port eolbome Oakwood sue sue sue uf sue sue

73 Fort Erie Rose Seaton sue sue sue uf sue sue
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Table 1.2 - Community Member Opinions on ''Non-judgment" Classified Schools

# Municipality School Expert Member's Opinion

- should be UC rather than SUC

- should be UC rather than SUC

- should be UC rather than SUC

- should be UC rather than SUC

- should be UC rather than SUC

- should be UC rather than SUC

- should be UF rather than RP

- should be UF rather than SUC

- should be UF rather than SUC

- should be UC rather than SUC

- should be UC rather than SUC

- should be UC rather than SUC

- should be UC rather than SUC

23
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Table 1.3 - School Classifications

#
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Appendix J

PARTICIPATION QUESTIONNAIRE
Name:

Grade:

Birth date: / / Age: years

MM DD YY

Gender: M / F Do you take Physical Education classes? YES / NO

INSTRUCTIONS:
In this survey you will be asked about the activities that you do at school and in your spare time.

There are no correct or incorrect answers because this is not a test! Just answer each question as

best as you can remember. Please read each question carefully before you answer it. TO
ANSWER A QUESTION, JUST CHECK (y^) YOUR ANSWER OR PRINT YOUR ANSWER
IN THE SPACE PROVIDED. Only select one answer for each question .

The following is a sample question to practice.

SAMPLE QUESTION
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4. On weekends, do you spend most ofyour time:

Watch
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14. If there are other activities that you do once a week or more, please list them below:

1. 2. 3.

15. How often do you watch television?

Every day Almost every day Hardly ever Never

16. How many hours per day do you usually watch television?

0-1

6

1-2

e

2-3 3-4

e

4-5

G

5 or more

e

17. How often do you read a book in your free time?

Every day

Q
Almost every day Hardly ever Never

18. How many hours a day do you usually read books?

0-1

6

1-2

e

2-3

e

3-4

e

4-5

6

5 or more

6

19. How often do you play video games in your spare time?

Every day Almost every day Hardly ever Never

20. How often do you play active games with your friends after school?

0-1

6

1-2

6

2-3

6

3-4

e

4-5

6

5 or more

6

21. How often in a week do you play active games with your family?

Every day Almost every day Hardly ever Never

22. When you are playing active games with your friends or family, how often do you play

hard enough to breathe heavily or make your heart beat quickly?

soften
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25. How long does it take you to get to school?

1 5 minutes Vi an hour

26. How many older brothers do you have?

27. How many older sisters do you have?

28. How many younger brothers do you have?

29. How many younger sisters do you have?

SECTiON 2: INTRAMURAL GAMES

1 hour or more

This section asks questions about what you do during your free time.

Some of the questions will be about intramural games. These are

games like borden ball or volleyball that you play in teams at (house

league) school. Only include active games. These do not include

games you play in physical education classes, recesses, or spares. If

you haven't played any intramural games this year, check

this box and go directly to SECTION 3.

30. How many different intramural (house-league) activities have you played this school

vear i

1 2 3 4 5 or more

(Ifyou answered 0, please go directly to SECTION 3)

31. During your intramural games, how often did you have to work hard (breathing

heavily, sweating, heart beating quickly):

Very often

e

Often Sometimes Hardly ever Never

32. After playing games in intramurals, are you usually:

Very tired Tired A little tired Not tired at all

33. How many times a week, on average, do you play intramural games?

5 or more

34. How many hours each week do you think you spend playing intramural games at

school?
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35. How many of your friends play intramural games?

Most ofthem A few ofthem

SECTION 3: SCHOOL SPORTS TEAMS

None ofthem

These questions are about school teams that play sports against teams from

other schools. If you don't play for any of your school's sports teams,

check this box G and go directly to SECTION 4.

36. This school year, how many school sports teams have you belonged to?

1 2 3

e 6 e
(Ifyou answered 0, please go directly to SECTION 4)

37. After a game or practice, are you usually:

Very tired Tired A little tired Not tired at all

38. During games or practices, did you have to work hard (breathing heavily, sweating,

heart beating quickly):

Very often
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42. How many times a week, on average, do you go to a practice or game?
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50. How many hours a week, on average, do you think you spend at sport or dance

activities?

5 or more

6

51. During practices or competitions, how often did you have to work hard (breathing

heavily, sweating, heart beating quickly):

Very often

6

Often

e

Sometimes Hardly ever Never

52. How tired to you feel after a sport or dance competition or practice?

Very tired Tired A little tired Not tired at all

a

53. How many of your friends belong to sports or dance clubs?

Most ofthem

U
A few ofthem None ofthem

SECTION 6; SPORTS AND DANCE LESSONS

This section asks questions about lessons that you

took in the last year to learn things like swimming,

tennis, golf, or dance. It also includes hockey schools. It

doesn't include practices for teams or clubs. If you didn't

take any sport or dance lesson in the last year, check this

box and go directly to SECTION 7.

c

54. In the last year, how many different kinds of sports or dance lessons did you take?12 3 4

8

(Ifyou answered 0, go directly to SECTION 7)

5 or more

55. How many hours a week, on average, did you spend at sport or dance lessons?
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57. How many of your friends take sport or dance lessons?

Most ofthem A few ofthem None ofthem

58. During your sport or dance lessons, how often did you have to work hard (breathing

heavily, sweating, and heart beating quickly):

Very often

e

Often

G

Sometimes

e

SECTION 7: UNDERSTANDING YOUR BODY

This section asks questions that will help

us learn how much you understand about

your body composition.

Hardly ever

e

59. What percentage of your weight do you think is muscle and bone?

60. What percentage of your body weight do you think is fat?

Never

%

%

61. Check the answer that best describes how you feel about your body.

Very Somewhat Just the Somewhat

underweight

e

underweight right weight overweight

62. Check the answer that best describes how you would change your body.

Lose a lot

of weight

Lose a

little weight

Stay

the same

Gain a

little weight

Very

overweight

Gain a lot

of weight

63. Check the answer that best describes how you like the way your body looks.

A lot

a
A little Not at all Hate how I look

THANK YOU VERY MUCH FOR COMPLETING THE PARTICIPATION
QUESTIONNAIRE! ©
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Appendix K

Teacher Evaluation of Activity Form

This form asks a number of questions about the physical skills, abilities and participation levels of

(student name) relative to other students of the same age

and gender that you have taught. Your cooperation in carefully completing this form is much
appreciated. Please base your answers on your personal observations of this student during

physical education classes, intramural sports, interschool sports, and lunch periods and recess.

Please circle the most appropriate answer. Thanks!

1. In terms of physical ability (strength, agility, endurance), compared to other students

of the same age and gender, this student is:

Well Below



m
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6. Please rate this child's confidence in his or her ability to participate in physically active

games and sports.

Well Below Somewhat Below Somewhat Above Well Above
Average Average Average Average Average

e 8 e e

The following questions ask you to rate this student in a number of hypothetical situations dealing

with physical activity. In all cases, please base your answer on your observations of this child

during physical education classes, lunch periods and recess. Your careful consideration of these

questions is much appreciated.

7. If this student (along with his/her classmates of the same gender) had to complete an

obstacle course that required substantial strength and endurance, would you expect

this student to complete the course in a time that was:

Much Better Somewhat Better Somewhat Worse Much Worse
than Average than Average Average than Average than Average

e e e

8. If you were to teach this student a new sport skill that required a great deal of agility

and coordination, compared to his/her peers, how quickly would you expect this child

to learn and master that skill?

Much Better Somewhat Better Somewhat Worse Much Worse

than Average than Average Average than Average than Average

8 6 6

9. If you were placed in charge of developing your school's teams for a variety of inter-

school sports competitions, over the course of the year, would you expect this child to

try out for your school teams?

Much Better
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Appendix L - Sample Size Estimations

The sample size estimation was obtained from computations completed on a

website provided by Montelpare (2002). The total initial population is set at 3000

because that is the approximate number of grade four students in schools belonging to the

District School Board of Niagara. The sample size estimation was broken down into

males and females, since the expected proportions vary significantly with gender. Also,

dichotomous variables for BMI category (normal and overweight) were used in order to

calculate the required sample size. The expected proportion value required for the

estimates was calculated by the following formula:

expected proportion =/? +

^

where /? is the expected proportion of the population with the dependent variable present

(ie proportion of overweight subjects) and q is the expected proportion without the

dependent variable (ie proportion of non-overweight subjects).

Sample Size Estimation:

Initial

Population
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Appendix M

LETTER OF INFORMED CONSENT
Principal Investigators: Dr. John Hay, Department of Community Health Sciences,

Dr. John Caimey, Department of Community Health Sciences

Dear Parents/Guardians:

The Brock University faculty named above are conducting a study to investigate the

factors associated with the physical activity of children. These factors include a child's confidence

and enjoyment in being active, their movement ability, and their physical fitness. Not all children

are athletes and many children have difficulty in performing physical activities. Sometimes the

difficulties that children have with being active create challenges for them in school. We would

like to see ifwe can provide information to teachers and parents that will help all children learn to

enjoy being physically active. Classroom appraisals that form part of the usual physical education

program in school can be used to help parents and teachers guide suggestions to improve physical

activity. Unfortunately these appraisals are very expensive to carry out and schools are usually not

able to fund them. Funding provided by the Government of Canada for this research will allow

schools in the District School Board of Niagara to provide these appraisals to students in Grade

Four and again in Grades Five, and Six. The study will be conducted over this 3-year period and

requires the involvement of parents, teachers, and most importantly children. All children will

take part in fitness and body fat appraisals and complete three questionnaires about physical

activity. Children will also take part in movement skill appraisals. For each child in the study we
will provide an appraisal report and a resource package to parents and teachers to help understand

the results of the appraisals and to provide suggestions that could help promote physical activity.

If you do not provide permission your child will still participate with the rest of the class in these

appraisals, but their results will not be used by Brock University. The different appraisals are

described below. Trained university personnel will carry out all testing.

The 20-meter shuttle run for fitness will take place during physical education classes.

Children run 20 metre lengths in time to a recording until they cannot keep up with the recording.

It lasts less than five minutes but is tiring. Body composition (muscle, bone, and fat) will be

measured using height, weight and bioelectrical impedance. Bioelectrical impedance requires a

microelectronic current to go from small sensors placed on the wrist and ankle for two seconds.

This current is tiny and cannot be felt and there is absolutely no danger involved - many new
bathroom scales use the same technology but are not as accurate. The sensors are equivalent to

small bandages (2cmX4cm) that are connected to a single thin wire. Any discomfort would be

similar to removing a small bandage from a wrist or ankle. The procedure is completely safe and

painless.

The questionnaires ask about your child's activities during both their free time and in

organized activities, as well as their attitudes toward physical activity. There are no questions that

deal with private or personal matters. A sample question is: "Do you enjoy playing active games

outside?" Each questionnaire will be carried out in the classroom and they can all be completed

within 30 minutes.

The movement skills appraisal is done individually and looks at things like balance, ball

catching, jumping, and drawing shapes. It takes about 20 minutes and presents no physical danger

- kids find it fun. Not all children will take part in this appraisal.

We will also be following your child's school grades and provincial test results to see if

there is any relationship with school performance and changes in your child's participation and

enjoyment of physical activity over the three years.

Please, continue reading the secondpage!
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Any information we receive will be entered into computer records using a code number
with no name attached. All the information we collect will be kept absolutely confidential when
being reported. We will only present the results of multiple schools, so that no single child,

family, or school will be able to be identified. When the study is complete, a summary report on

the findings will be available to interested parents at your school's main office.

There will be no effect on your child's school evaluation if their results are not entered in this

project. Your child's participation is voluntary and he/she may withdraw from the study at any

time without any penalty. There is no obligation for your child to answer any or all questions nor

to participate in any aspect of this project.

All personal data will be kept strictly confidential and all information will be coded so that

your child's name is not associated with his/her answers. Only the researchers named above will

have access to the data. It is our intent to publish the results of this research in scientific journals.

Again, no personal information regarding your child, school or school board will be identified

within the publication.

This study has been reviewed and approved by the Brock University Research Ethics Board,

(File #: 03-342) Research Services, Brock University, Room C315 - 905-688-5550 (Ext. 4315)

and has been approved by the District School Board ofNiagara.

We greatly appreciate your co-operation. If you would like to receive more information

about the study, review the questionnaires, or learn more about any of the appraisals, please

contact Dr. John Hay at 905-688-5550, (Ext. 401 7).

If you wish to grant permission for your child to participate in this study, please complete the

consent form below and have your child return it to their teacher immediately.

Thanks for your help!

John A. Hay, Ph.D. John Caimey, Ph.D.

X Please return the signed consent form to the school with your child.

CONSENT FORM

Child's Name: School:

D I give permission for my child to participate in the Brock University study conducted by Dr.

John Hay and Dr. John Caimey.

D I do NOT give permission for my child to participate in the Brock University study

conducted by Dr. John Hay and Dr. John Caimey.

Signature of Parent/Guardian: Date:

Signature of Student: Date:

PLEASE RETURN THISFORM TO YOUR CHILD'S CLASS TEACHER!!
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Table N.l - Subjects with Incomplete Data

N Gender
School

Classification
Data Missing Reason

2
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Table N.2 - Subjects with Incomplete TEAF Data

School
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Appendix O - Other Statistical Analysis Results

Table 0.1 - Variables by School Location

Variable



' c *® s

m >i-^

^'.



o



a

;? '3

o

C^' *^' ti ^v ^;;

*'4 O C' '.ii

?,> -,: i^



141

Table 0.3 - Prevalence of Underweight by Gender and School Location
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