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A B S T R A C T 

 

 

Introduction: The present and future health of children is significantly threatened by physical inactivity, poor diet, and 
the obesity epidemic. Limited studies on the health of children living in rural settings suggest that rural children have a 
higher prevalence of overweight and may not be as active as their urban counterparts. The purpose of this study was to 
examine the health behaviors and weight status of children aged 8 to 13 years living in rural Saskatchewan, Canada. 
Methods: A cross-sectional health questionnaire assessed the health behaviors (eg physical activity, sedentary behaviors, 
dietary patterns) and perception of health status (eg very healthy, quite healthy, not very healthy) of 99 children attending 
a rural school. Heights and weights were measured and used to calculate BMI’s (kg/m2). The BMIs were used to 
categorize children as healthy weight, overweight, or obese. 
Results: Thirty-four percent of children were overweight (23.7%) or obese (10.3%) with a significantly higher 
prevalence of overweight/obesity in boys aged 6 to 8 years (p <0.05). A significantly higher proportion of children living 
in town (vs living on a farm) watched two or more hours of television a day (p <0.05). Many children (65%) used active 
transport (bus or car) to school or after-school activities. The majority of children reported they were very 
healthy. Most children reported eating fruit and vegetables more frequently, and sugared drinks and French fries less 
frequently. 
Conclusion: Prevalence of overweight/obesity in these rural children was high with gender differences evident at a very 
young age. Most children reported eating healthy diets but many participated in several hours of daily ‘screen time’ 
(eg watching television or using a computer). Despite their weight status or patterns of physical inactivity, children 
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perceived themselves as being very healthy. Understanding the health behaviors and weight status of rural children may 
assist in the development of effective health promotion programs for rural children. 

Key words: Canada, child, health behavior, health status, obesity, overweight. 

 

 

Introduction 

The prevalence of childhood overweight and obesity in 
the Canadian population has increased remarkably 
compared with the child populations of other countries1. 
In Canada, the rate of increase in obesity has been 
greater in children than in adults2, and in rural youth 
populations compared with urban3. While evidence 
clearly suggests that overweight and obesity is a growing 
concern for all Canadians, it may be an even greater 
concern for youth and for those living in rural areas. 

Changes in patterns of behaviors, such as physical 
activity, sedentary behavior, and dietary practices have 
been found to contribute to the rise in childhood 
obesity4. Recent national studies have reported that 26% 
of Canadian children (2–17 years) are classified as 
overweight5  and many Canadian children are not 
meeting the national guidelines for physical activity6, are 
engaged in too much ‘screen time’6 (eg watching 
television, using a computer for games or other 
activities), and are not eating the recommended servings 
of dairy, fruit, or vegetables7. There are limited data on 
the health behaviors of children aged 8 to 13 years living 
in Saskatchewan, particularly those children living in 
rural settings. Of the 10 Canadian provinces, 
Saskatchewan ranks fifth for prevalence of childhood 
obesity, with 29% of children (aged 2–17 years) 
classified as overweight5. A similar proportion (28.8%) 
of children and youth (2–17 years) living in rural 
Saskatchewan have been classified as overweight or 
obese8. Studies examining the physical activity patterns 
of children (aged 8–13 years) living in rural 
Saskatchewan have reported that many children (46.3%) 
were not physically active enough for health benefits9, 
and that these children are less aerobically fit 
than children living in urban settings in the province10. A 
study conducted with Saskatchewan rural adolescent 
youth in grades 7–12 reported that most youth watched 

between one and 2 hours of television daily, consumed 
less than the recommended amounts of fruit and 
vegetables, and few were active for a minimum of one 
hour every day11. As young children are in the process of 
developing health behaviors and beliefs about health, 
health promotion efforts that focus on this age 
group may be effective in influencing health behaviors 
that could continue into adolescence and beyond. To 
guide and tailor interventions and health promotion 
strategies, further research is needed into the health 
characteristics of young children living in rural areas, 
and on associated factors that may influence their 
patterns of behavior. The purpose of this study was to 
explore the health behaviors and weight status of a 
group of rural children aged 8–13 years living in central 
Saskatchewan. 

Methods 

Quantitative methods (ie health questionnaire, 
anthropometric measures) were used to examine weight 
status and health behaviors of a group of pre-
adolescent children living in rural Saskatchewan. This 
article reports the weight status, physical activity, 
sedentary behaviors, dietary patterns, and perception of 
health of the boys and girls who participated in the 
study. 

The study was approved by the University of 
Saskatchewan’s Behavioral Research and Ethics Board 
and by the Director of Education and principal of the 
participating school. Both parental consent and child 
assent were obtained for completing the questionnaire 
and measuring height and weight. 

The study was conducted in an agriculturally based rural 
town (pop. 1743) in a western Canadian prairie 
province located approximately 100 km from the 
nearest urban center. All children in grades 1–7 
(n = 194) were invited to participate in the study and 
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were recruited through short classroom presentations 
conducted by a researcher. Of the 194 questionnaires 
distributed through the classrooms, 99 were returned 
completed for a response rate of 51%. There were no 
significant differences in gender between respondents 
and non respondents. 

A cross-sectional health questionnaire based on portions 
of the Health Behavior in School Aged Children (HBSC) 
Survey (1997-1998)12 was used to gather information 
on children’s physical activity, sedentary behaviors, 
dietary patterns, and perceptions of health status. In 
particular, sedentary behaviors were measured by self-
reported hours of screen time, and time spent 
commuting by car or bus to school or other 
activities. Children’s physical activity patterns were 
assessed by self-reported frequency of their participation 
in organized (eg volleyball, football, soccer, swimming), 
unorganized (eg biking, spontaneous sports games, 
rollerblading), or class like activities (eg gymnastics, 
karate, dance). Perception of health status was measured 
by self-report of how healthy children thought they 
were (very healthy, quite healthy, not very healthy). 

The HBSC questionnaire was developed by an 
international research network of multidisciplinary 
experts and used to gather information on health and 
health behaviors of youth aged 11–15 years12. Reliability 
and validity of the dietary and activity portions of the 
HBSC survey have been established by previous 
studies13,14. Additional questions relating to the rural 
environment were specifically developed for the present 
study and added to the end of the HBSC survey. A pilot 
test of the entire questionnaire took place prior to the 
commencement of the study. Students completed the 
questionnaire at home with their parent or guardian and 
returned it in a sealed envelope to a designated 
container in their classroom. 

Height and weight measurements of each child were 
collected by the researcher. Measurements followed the 
procedures suggested by Cole & Rolland-Cachera15. 
The children were asked to remove shoes or any heavy 
clothing such as a jacket or sweater. Height was 
measured twice to the nearest 0.1 cm using a 
standardized stadiometer (Health o meter Professional 

model 500KL; www.homescales.com). Weight was 
measured twice to the nearest 0.1 kg using a digital scale 
(Taylor electronic scale #7335EF; Toronto, Canada; 
www.taylor.ca). The measurements of height and 
weight were averaged and recorded to the nearest 
0.1 cm or kg. The final height and weight measurements 
were used to calculate BMI (kg/m2) for each child. 
Using the international standards for calculating 
childhood obesity16, children were classified by their 
BMI as a healthy weight or an unhealthy weight 
(overweight or obese). Obesity and overweight were 
defined for the study based on the child’s age and sex-
specific BMI cut off for obesity and overweight, 
respectively, according to international standards 
established by Cole et al16. 

All data from the questionnaire was cleaned (obviously 
erroneous values checked and deleted), entered, and 
analyzed using SPSS v16.0 (www.spss.com.au).  
Categorical variables (eg age, gender, grade) were 
analyzed descriptively using frequency distributions and 

percentages. The χ2 test was used to examine 
distributions of variables across grade level, and between 
boys and girls and town and farm residents. Statistical 
significance was indicated by p ≤ 0.05. 

 

Results 

In this sample, 34% of children were categorized as 
either overweight (23.7%) or obese (10.3%) (Table 1). 
Overall, 42.9% of boys were overweight (28.7%) or 
obese (14.3%) and 25% of the girls were overweight 
(18.8%) or obese (6.2%). 

A significantly higher proportion of boys aged 6–
8 years were categorized as having an unhealthy weight 

compared with girls of the same age (χ2 [1, 
N = 34] = 6.2, p = 0.046). There was a tendency for 
the proportion of children with an unhealthy weight to 
increase by age (Fig1). Interestingly, regardless of 
weight status, the majority of children (99.9%) reported 
that they were ‘quite healthy’ or ‘very healthy’. 

 

 

http://www.rrh.org.au/articles/subviewnew.asp?ArticleID=1699#cite_note-12
http://www.rrh.org.au/articles/subviewnew.asp?ArticleID=1699#cite_note-12
http://www.rrh.org.au/articles/subviewnew.asp?ArticleID=1699#cite_note-13
http://www.rrh.org.au/articles/subviewnew.asp?ArticleID=1699#cite_note-14
http://www.rrh.org.au/articles/subviewnew.asp?ArticleID=1699#cite_note-15
http://www.homescales.com/
http://www.taylor.ca/
http://www.rrh.org.au/articles/subviewnew.asp?ArticleID=1699#cite_note-16
http://www.rrh.org.au/articles/subviewnew.asp?ArticleID=1699#cite_note-16
http://www.spss.com.au/


 

 

© H Bilinski, D Rennie, W Duggleby, 2011.  A licence to publish this material has been given to James Cook University, http://www.rrh.org.au

 4 

 

 

Table 1:  Health characteristics of the children by gender 

 

Characteristic Children 
n (%) 

Boys Girls All 

Weight status†† 

Healthy weight 28 (  57.1) 36 (  75.0) 64 (  65.9) 

Unhealthy weight 21 (  42.9)* 12 (  25.0) 33 (  34.0) 

Television watching†† 

≤1 hour/day 22 ( 44.0) 24 (  51.1) 46 (  47.4) 

≥2 hours/day  28 ( 56.0) 23 (  48.9) 51 (  52.6) 

Computer games†§ 

≤3 hours/week 28 (57.1) 36 (76.6) 64 (66.7) 

≥4 hours/week 21 (42.9) 11 (23.4) 32 (33.3) 

Unorganized sports† 

1x month or rarely  4 (  8.2) 10 (21.3) 14 (14.6) 

1 x week or more 45 (91.8) 37 (78.7) 82 (85.4) 

Organized sports†‖  

1x mo. or rarely 6 (12.2) 14 (29.8) 20 (20.8) 

≥1 x a week  43 (87.8) 33 (70.2) 76 (79.2) 

Class activities†¶ 

1x month or rarely 35 (71.4) 13 (27.7) 48 (50.0) 

≥1 x a week  14 (28.6) 34 (72.3) 48 (50.0) 

Eating vegetables‡ 

≤1/ week 21 (  42.0) 21 (  43.8) 42 (  42.9) 

≥1/day 29 (  58.0) 27 (  56.2) 56 (  57.1) 

Eating fruit‡ 

≤1/week 11 (  22.0)   8 (  16.7) 19 (  19.4) 

≥1/day 39 (  78.0) 40 (  83.3) 79 (  80.6) 

Eating French fries‡ 

≤1/week 31 (  62.0) 31 (64.6) 62 (  63.3) 

≥1/day 19 (  38.0) 17 (35.4) 36 (  36.7) 

Drinking ‘coke’/sugared drinks‡ 

≤1/week 41 (82.0) 44 (91.7) 85 (86.7) 

≥1/day 9 (18.0) 4 (8.3) 13 (13.3) 
††Missing data for two children; †missing data for three children; ‡missing data for one 

child; §playing computer games by gender (χ2 [1, n = 96] = 4.08, p = .043); 

‖Participation in organized sports by gender (χ2 [1, n = 96) = 4.47, p = .034); 

¶participating in group class activities by gender (χ2 [1, n = 96] = 18.38, p = .00). 

 

 

 

Compared with the girls, a significantly higher 
proportion of boys reported playing computer games for 
4 hours or more a week (Table 1). Many children 
(52.6%) reported watching television for 2 hours or 
more a day. A significantly higher proportion of children 
living in town compared with children living on a farm 
or acreage reported watching two hours or more of 

television a day (χ2 [1, N = 97] = 5.28, p = .021). 
There were no significant differences between place of 
residence and time spent using a computer for games or 
other activities. 
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Figure 1:  Proportion of healthy weight and unhealthy weight children by age 

 

 

Twenty-five percent (n = 27) of the children commuted 
to school daily by school bus and reported a minimum 
mean time of 29.5 min (SD = 16.2) traveling one way 
to or from school. Additionally, 40% of the children 
reported spending a relatively short time being driven to 
school (M = 4.2 min, SD = 3.9) or from school most 
days of the week. The majority of children (70%) 
reported being driven to other activities (eg sports, 
clubs, visit friends), spending a minimum mean time of 
23.8 min (SD = 34.8) traveling one way to or from 
activities on a weekly basis. 

A significantly greater proportion of boys participated in 
organized sports while a significantly greater proportion 
of girls participated in non-competitive class activities, 
such as gymnastics, dance, or karate (Table 1). Although 
not statistically significant, there appeared to be a trend 
for a higher prevalence of boys participating in 
unorganized sports compared with girls. There were no 
significant differences between participation in 
organized, unorganized or class-like activities and living 

in a town or on a farm. While there were no significant 
differences in dietary patterns between boys and girls, 
80.6% of children reported eating fruit one or more 
times a day and 57.1% reported eating vegetables one or 
more times a day. Most children (86.7%) drank ‘coke’ 
or sugared drinks only once a week or less while 63.3% 
reported eating French fries once a week or less 
(Table 1). 

Discussion 

Study results show that 34% of all children responding 
to the survey were either overweight (23.7%) or obese 
(10.3%). While direct comparisons with other studies 
are difficult due to differences in methodologies and 
populations, these findings are a slightly higher than a 
regional study of 504 children conducted in rural 
Ontario, Canada where 28.6% of children were 
classified as overweight (17.7%) or obese (10.9%)17. 
The Canadian Community Health Survey reported 26% 
of children aged 6–11 years living in rural Saskatchewan 
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as overweight (18%) or obese (8%)8, lower than what 
was found by the current study. A study conducted in 
the USA with 3416 rural and urban children aged 8–
12 years reported that 46.9% of rural children were at 
risk for overweight (21.8%) or were overweight 
(25.1%)18, with the terms ‘at risk for overweight’ and 
‘overweight’ corresponding to the Canadian terms of 
overweight and obese, respectively19. 

This study found a significantly higher prevalence of 
overweight and obesity in boys aged 6–8 years 
compared with girls of the same age, supporting the 
findings from a study conducted in rural Ontario where 
a significantly greater prevalence of obesity (but not 
overweight) was found in boys (15%) aged 7 and 
10 years of age compared with similar aged girls 
(6.8%)17. Inconsistent with these, are studies of 
rural children living in the USA18 and of urban children 
living in Canada20 that report no significant gender 
differences in the prevalence of overweight and obesity. 
Further research is needed to more clearly distinguish if 
gender differences exist in the prevalence of overweight 
or obesity in rural children. Should gender differences 
be found to exist, further exploration of potential 
reasons for differences may provide valuable 
information for the development of early health 
promotion programs tailored specifically to gender. 

National recommendations suggest that children and 
youth spend 2 hours a day or less watching television21. 
Only 47.4% of children in the present study met this 
recommended guideline. This finding is similar to other 
studies of Canadian children that have reported 44% 
of children in grades 6–1222 and 36% and 33% of 
11 year-old boys and girls, respectively, reported 
meeting the recommended guideline for television 
watching23. A study of 954 rural high school students 
(grades 7–12) reported that 53.7% of youth watched 
between one and 2 hours of television on an average 
school day11. 

Interestingly, in this research, place of residence 
(ie living in town) was significantly associated with more 
hours of television watching. There are limited data that 
examine and compare the patterns of behaviors between 
farm and non-farm rural residents, particularly 

in children. One study that compared cardiovascular 
risk factors between farm and non-farm rural women 
reported a higher prevalence of smoking in non-farm 
rural residents but a higher prevalence of obesity and 
hypertension in farm residents24. Similarly this research 
suggests that differences in behaviors may exist between 
farm and non-farm rural residents. Further exploration 
of these factors may reveal variations in these 
populations that require specific approaches to health 
promotion and intervention strategies. 

Children in this study were involved in inactive modes 
of transportation (eg transported by vehicle to and from 
activities). Many children reported being driven to 
school (40%), to activities (70%) and/or riding a school 
bus (25%) on a regular basis. The use of inactive 
transportation in this rural setting results in children 
potentially accumulating several additional hours a week 
(ie approximately 60 min/day to and from school 
and/or 60 min/week to and from extracurricular 
activities) of sedentary behavior. There are few studies 
that explore the amount of time rural children spend 
commuting; however, these findings are similar to those 
found in children in grades 6–12 living in New 
Brunswick where 77% of children reported using 
inactive modes of transportation (eg getting a ride or 
taking a bus)22. Even though some commuting (ie busing 
to school) cannot be avoided in rural settings, decreasing 
unnecessary commuting (when safe to do so) may 
provide additional opportunities for rural children to be 
active, thereby counteracting the necessary commuting 
in this setting. 

The consumption of sugared drinks has been associated 
with displacing nutrients25 and the development of 
overweight and obesity in children26. The daily intake of 
sugared drinks in this study (18% for boys and 8.3% for 
girls) is similar to those found in a Canadian study that 
reported 14% of boys and 10% of girls drank sugared 
drinks on a daily basis23. A study conducted with 
rural children living in the USA reported that 32.3% of 
school age children consumed 180 mL (9 ounces) or 
more of soft drinks every day27. The finding in the 
present study suggest that rural children have reasonable 
access to sugared drinks; thus, a reduction in soft drink 
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consumption would be a worthy focus of health 
promotion efforts for rural child populations. 

Regardless of weight status almost all children (99.9%) 
reported they were ‘quite healthy’ or ‘very healthy’. 
This finding is in contrast to a previous study that 
reported a decrease in children’s quality of life 
(ie physical, emotional, social, and school functioning) 
with increasing BMI28. For this sample of children, one 
explanation may be that health was associated with 
happiness rather than physical functioning and body 
shape. Therefore, the children may have believed that if 
they were happy then they were healthy. 

Limitations 

The response rate and data collection methods 
contributed to the limitations of this research. Although 
several strategies were used to improve participation, 
the low response rate (51%) limits generalizability 
beyond the study sample. The health questionnaire was 
based on the HBSC questionnaire which was designed 
for adolescents. To address this limitation, children 
were asked to take the questionnaire home and 
complete it with a parent or guardian, thus decreasing 
the possibility of children’s potential lack of 
understanding of the questions. To limit the influence of 
the validity of the HBSC tool, questions related to the 
rural environment were added to the end of the 
validated tool. 

This study responded to the recommendation of 
Tremblay29 for the need of more studies using directly 
measured heights and weight for the assessment of 
overweight and obesity. Although a contribution of this 
study was the directly measured heights and weights, a 
limitation remained in the self-report of the health 
behaviors. Potential inaccuracies have been reported in 
proxy and self-report data, suggesting that even though 
these methods provide some benefits (eg ease of 
collection), relying exclusively on these methods is not 
recommended30,31. In this study, obtaining objective 
measures of physical activity, sedentary activity, 
commuting times, and dietary recalls would add to the 
accuracy of data and thus our overall understanding of 
these behaviors. 

Conclusion 

The findings of this study suggest that the health of pre-
adolescent children living in rural Saskatchewan is being 
influenced by physical inactivity and a high prevalence of 
overweight and obesity. Additionally, boys may be at 
higher risk for overweight and obesity than girls, and 
this risk may begin at a very young age. Differences may 
also exist in the preferences of activities between boys 
and girls and between the behaviors of children living in 
town and farm settings. An interesting finding and one 
that requires further exploration is that children’s 
perceptions of their health status were not influenced by 
their weight or health behaviors. 

This study has provided additional information about the 
health of children aged 8–13 years living in rural 
Saskatchewan and has confirmed the urgent need for 
health promotion efforts specifically tailored to this 
population.  
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