
 

 

 

 

 

 

Health Behaviour Change in Adults: 

Analysis of the Canadian Community Health Survey 4.1 

 

by  

 

Carol Haberman 

 

 

 

A Thesis  

presented to  

The University of Guelph  

 

 

 

 

In partial fulfilment of requirements  

for the degree of  

Master of Science  

in  

Family Relations and Applied Nutrition 

Applied Human Nutrition 

 

 

 

Guelph, Ontario, Canada 

© Carol Haberman, May 2012 



 

 

 

 

ABSTRACT 

 

  

 

 HEALTH BEHAVIOUR CHANGE IN ADULTS: ANALYSIS OF THE CANADIAN COMMUNITY 
HEALTH SURVEY 4.1 
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This thesis is an investigation of the self-reported health behaviour changes made by adults in 

the Canadian Community Health Survey 2007, categorized by BMI category. Descriptive analyses and 

forward stepwise regression were performed to determine variables associated with HBC.   

The final sample n = 111,449. Overall, 58% of individuals had made a HBC in the past year.  

Increased exercise was the most common HBC (29%), followed by improved eating habits (10%) and 

losing weight (7%).  Only 51% experienced barriers to HBC; lack of will power was most commonly cited.  

Overweight and obese individuals were more likely to undertake HBC.  In the regression model, opinion 

of own weight was the strongest predictor of HBC, followed by fruit and vegetable consumption, 

number of consultations with doctor, smoking status, and perceived health.    
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Overview of Rationale 
Obesity has been long recognized as a public-health issue that is reaching epidemic proportions.   

Currently, 35% of Canadian adults are overweight and 24% are obese, and the incidence continues to 

rise (Gorber & Tremblay, 2010).  The Canadian trend reflects a global issue, as the World Health 

Organization indicates there are more than 1 billion overweight adults worldwide, and at least 300 

million of them are obese (World Health Organization, 2010).  

The four main population lifestyle risk factors for disease include tobacco, alcohol, diet and physical 

inactivity, with obesity considered an ‘intermediate’ risk factor between adverse diets and physical 

inactivity in the causal pathway for disease. The issue of obesity causation is complex, involving various 

degrees of environmental, social and genetic influences leading to an imbalance between energy intake 

and expenditure resulting in storage of the excess energy in the body.   In addition to increased risk of 

mortality, the morbidities associated with obesity are numerous, and include increased risk of type II 

diabetes, cardiovascular diseases and certain types of cancer (World Health Organization, 2000).  Finally, 

obesity tends to be highly stigmatized in industrial countries, with perceived character flaws associated 

with higher body weight (World Health Organization, 2000).  In summation, obesity negatively affects 

risk of morbidity and mortality, as well as overall quality of life.  

Weight change interventions are available to the general population in many forms, such as the 

internet, self-help books, private practice health providers, commercial enterprises that may sell food, 

supplements, natural food products, exercise equipment, gym memberships, etc.   Many aspects of the 

weight control industry are unregulated.  Weight control has not been a focus in the health system 

unless people have already developed diseases associated with obesity. Only recently have bariatric 

surgery centres been set up in various parts of the country; in addition, new resources such as dietitians 



2 

 

 

and social workers in team-based primary care organizations and diabetes education programs have 

increased capacity to help people manage their weight.    

Despite much research into obesity interventions and many diverse approaches to weight 

treatment, the long-term success of behavioural-based weight management interventions has been 

limited (LeBlanc, O’Connor, Whitlock, Patnode & Kapka, 2011).  It is known that weight control efforts 

are common in the population, but we do not have recent population-based data on the prevalence of 

efforts to lose weight and /or increase physical activity in the general population or among those with 

common chronic diseases.   In particular, those with some chronic diseases (especially type 2 diabetes) 

can often benefit greatly from modest weight loss, however they may also face barriers such as mobility 

issues and medication side effects that interfere with success.  Individuals with these health issues are 

very common in our healthcare system, therefore better knowledge of health behaviour efforts and 

challenges among these subgroups would be very helpful for development of new approaches as well as 

for health system planning.    

One challenge of obesity treatment success is the diversity of this disease, as obesity can be caused 

and complicated by a wide range of factors.  Obesity treatment services must acknowledge this 

complexity, and be tailored to address individual needs, to improve chances of long-term success.  

Before new treatments are designed, a better understanding of the multilayered issues relating to 

obesity is needed.   Research into the health behaviour change characteristics of the obese population in 

Canada will inform future health system services, and help improve long-term treatment success.  There 

is an opportunity to assess health behaviour change in the recent Canadian Community Health Survey 

2007 (cycle 4.1), which included a series of questions on health behaviour change in the past year, as 

well as information on other individual demographic and health characteristics.  The focus of this study 

will be on the health behaviours most associated with body weight – weight loss, and changes in diet 

and physical activity.   
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Goals and Objectives 

Goals 

To describe the self-reported health behaviour change characteristics of normal weight, 

overweight and obese adults in the Canadian Community Health Survey (CCHS) 2007 (cycle 4.1) based 

on factors known to be associated with diet, weight change and physical activity, in order to better 

describe possible target groups for lifestyle programs directed to these issues.    

Objectives 

1. To determine the prevalence of health behaviour change among normal weight, overweight and 

obese adults in the CCHS 2007 (cycle 4.1). 

2. To compare normal weight, overweight and obese groups defined by  key health behaviour 

changes  (i.e., weight loss, diet change and increased physical activity in the past year) for 

similarities and differences in  demographics, disease status, medication usage, self-rated 

health, and current health-related behaviour status.  

3. To determine which demographic and health characteristics (from objective #2) are 

independently and significantly associated with health behaviour change (weight loss, diet 

change, increased physical activity) in adults using multiple logistic regression modelling.  
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Literature Review 

Obesity epidemiology 

Obesity is a serious health issue, with a growing presence worldwide.  Various co-morbidities are 

associated with this condition, such as increased risk of type II diabetes and cardiovascular disease 

(World Health Organization, 2010).  Obesity is a multilayered issue, resulting in a range of social and 

psychological effects in addition to the widely-known physical morbidities.  Part of the complexity of 

obesity is due to its wide range of contributing factors.  These factors are visually represented in the 

Foresight Program’s obesity map (Butland, Jebb, Kopelman et al, 2007); see Figure 1 below.  This map 

shows energy balance in the centre, with major areas that affect energy balance visible in the figure.  

These areas include individual genetics and physiology, physical activity levels, the physical activity 

environment, food production and consumption, and individual and social psychology (Butland et al, 

2007).  This map is being used in modelling studies to forecast population health with targeted changes 

in various aspects of the obesity causation system.   Additional detailed maps are available on the web 

site to consider individual issues (see http://www.bis.gov.uk/assets/foresight/docs/obesity/11.pdf).  

Canada is included in the trend of increasing obesity prevalence in industrialized countries.  In 

Canada, the rate of obesity has increased from 14% in the late 1980s to 24% in 2005 based on measured 

data.  Furthermore, the discrepancy between self-reported and measured BMI has gone from 4% to 8% 

(Gorber & Tremblay, 2010).   When self-reporting their height and weight, 15% of women and 18% of 

men in Canada are currently considered obese (Slater, Green, Sevenhuysen, O'Neil, & Edginton, 2009).  

http://www.bis.gov.uk/assets/foresight/docs/obesity/11.pdf
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Figure 1: Foresight Programme: Full obesity system map with clusters1 (Butland et al., 2007) 

 

                                                           
1
 Reproduced with permission of the authors 
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Due to financial considerations, population-based studies generally rely on self-reported height and 

weight when calculating BMI.  Unfortunately, research has found that individuals overestimate height 

and underestimate weight when self-reporting, leading to an underestimation of BMI and obesity 

prevalence (Gorber, Tremblay, Moher & Gorber, 2007).   To address the issue of BMI under-reporting, 

Gorber et al. created correction factors using data from the 2005 CCHS subsample including measured 

height and weight (Gorber, Shields, Tremblay & McDowell, 2008).  The correction factors improved the 

BMI estimates of those who were overweight or obese, though non-corrected numbers provided better 

BMI estimates for normal weight individuals.  Therefore, the author suggests only applying the 

correction factors to overweight and obese individuals (Gorber et al., 2008).  These correction factors 

are an important resource for researchers studying obesity in the Canadian population.   

In considering health behaviour change among different weight categories in a generic health 

survey, many factors associated with either of the main variables of interest (health behaviour change, 

weight status) are potential co-variates in modelling and are briefly reviewed.  Sex and age are 

significant predictors of obesity risk.  Women are less likely to report an obese BMI than men, with a 

relative risk of 0.84 (Slater et al., 2009).  However, this statistic must be considered with the fact that 

women also underreport their weight to a greater degree than men (Gorber & Tremblay, 2010).  

Regardless, risk of obesity increases with age for both sexes, with highest prevalence in middle age.  For 

example, women aged 55-64 were 1.5 times more likely to be obese than women aged 25-34 (Slater et 

al., 2009).  Therefore, both age and sex must be considered.   

Socioeconomic status (SES) has long been recognized to be a significant predictor of obesity.  

Research has shown a significant general inverse relationship between BMI and SES, when using income 

level (Slater et al., 2009) or poverty-income ratio (Kant & Graubard, 2007) as indicators of SES.  The link 

has been less clear in Canada where middle income women are more likely to be obese than either 

women with higher or lower incomes, while low income men are more likely to be obese than high 
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income men (Tjepkema 2006).  Education is also commonly used as a proxy indicator for SES; however, 

some studies indicate the predictive strength of SES on obesity risk has been weakening over the past 

30-40 years, when education alone is used as an indicator for SES (Kant & Graubard, 2007; Zhang & 

Wang, 2004).  Overall, both income and education are important indicators for SES, and have been 

shown to correlate with obesity risk.  

Research has indicated a strong, inverse association between immigration and obesity risk.  In both 

Canada (Slater et al., 2009) and the United States ( Akresh, 2008; Goel, McCarthy, Phillips, & Wee, 2004), 

immigrants are significantly less likely to be obese than non-immigrant respondents.  The same authors 

have shown a positive relationship between time since immigration and risk of obesity.  Foreign-born 

adults are also less likely to discuss diet and eating habits with a clinician than US-born adults (Goel et 

al., 2004).  Immigrant status can be a protective factor against obesity, depending on time since 

immigration.  

Obesity has also been clearly associated with low levels of physical activity.  Brunner et al have 

found that low levels of physical activity were significantly correlated with obesity in both sexes, 

whereby the least active individuals had 1.5 times the risk of obesity (Brunner, Chandola, & Marmot, 

2007).  Similarly, Chen and Mao (2006) have found that obese individuals are less physically active than 

normal-weight individuals.  Physical activity was found to be associated with BMI, age, education, 

income, smoking status, and alcohol drinking.  

Research has demonstrated a negative association between moderate alcohol consumption and 

obesity risk.  Compared to non-drinkers, moderate drinkers had a significantly lower obesity risk, while 

heavy drinkers had a significantly greater obesity risk (Arif & Rohrer, 2005).  Similarly, another study 

found high alcohol intake to be associated with obesity, although only among men (Brunner, Chandola, 

& Marmot, 2007).  Therefore, drinking status is associated with obesity risk.   
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The relationship between smoking and risk of obesity is unclear.  Flegal, Carrol, Ogden and Curtin 

(2010) found the male smokers had a lower rate of obesity than non-smokers, while no significant trend 

was seen for women.  In contrast, Brunner et al. (2007) found that male smokers had a higher rate of 

obesity than non-smokers.  Again, no significant trend was seen for women.  Healton, Vallone, 

McCausland, Xiao and Green (2006) found a greater proportion of individuals with lower income and 

education levels smoked and were obese.  This indicates a potential interaction effect or co-variation of 

SES and smoking on obesity risk. 

Risk of obesity is positively associated with the probability of severe depressive symptoms.   

Compared to normal weight, obesity was associated with 2.18 times the risk of major depression among 

women (Ma & Xiao, 2010).  Risk of depressive symptoms was also associated with younger age, lower 

income, more chronic conditions, and poorer self-rated health status.  However, the strength and 

direction of the relationship between depression and obesity is unclear.  Research has not yet 

determined if the relationship is simply correlational; if and when depression may be a risk factor for 

obesity; or, if and when obesity is a risk factor for depression.  

Job strain is defined as high job demands with low job control; previous research on the effect of job 

strain on BMI has also been inconclusive or conflicting (Overgaard, Gyntelberg, & Heitmann, 2004).  

Recent research has suggested an interaction between job strain and BMI, where already obese 

individuals gained weight while normal weight individuals lost weight when facing certain stressors.  In a 

cohort study, Block, He, Zaslavsky, Ding and Ayanian (2009) found that increasing job-related demands, 

difficulty paying bills, lack of skill discretion, and lack of decision authority were associated with weight 

gain in men, while increasing job related demands, perceived constraints in life, strain in family 

relations, and difficulty paying bills was associated with weight gain in women.   Brunner et al. (2007) 

found that high degrees of isolation-strain on the job were associated with obesity in both sexes in the 

Whitehall II study, another well-known cohort.  In another analysis of data from Whitehall II, Kivimaki et 
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al (2006) found that increased job strain and lower job control were associated with weight change in 

men (defined as weight gain among overweight individuals and weight loss among lean individuals), 

while no similar effect was seen among women.  Hannerz, Albertsen, Nielsen, Tuchsen and Burr (2004) 

found that job insecurity, as well as high or low psychological demands was associated with weight gain 

among obese men, and weight loss among men with BMI < 20 kg/m2.  Similarly, in the Danish Nurse 

Cohort Study, Overgaard, Bamborg, Gyntelberg and Heitmann (2006) found being often busy, rarely 

busy, or having low job influence were associated with more weight gain in predisposed nurses (BMI > 

25 kg/m2 with parental obesity).  Therefore, a variety of job-related stressors have been shown to be 

associated with weight gain among the obese; the last study speaks to the interaction of job-related 

stressors and predisposition in families.  Newer insights on differential effects by familial heritage or 

personal weight status could account for previous contradictory results.  

A variety of factors have been shown to increase the risk of developing obesity.   Some factors, such 

as age, sex, immigration status and SES, are difficult to change.  Other factors, such as physical activity, 

smoking and alcohol intake, presence of depression and job strain, are more malleable and are 

therefore possible targets for obesity prevention and treatment campaigns.    These factors contribute 

to our developing, but still incomplete, understanding of obesity.  

Health Behaviour Change 

 The term ‘health behaviour change’ (HBC) is an umbrella term referring to any change in 

behaviour(s) an individual does in order to improve his/her health (e.g., quitting smoking, reducing 

alcohol intake).   The two most common changes found in the literature among obese individuals are 

losing weight and increasing physical activity.  It is understood that “losing weight” encompasses 

multiple possible dietary and physical activity behaviour changes, but for the purposes of this study will 

be considered as a single health behaviour.    



10 

 

 

Weight loss among the overweight and obese population 

Weight loss is a common health behaviour change attempted among overweight and obese 

individuals.  A number of issues are associated with weight loss attempts among the obese, which cover 

socio-demographic, lifestyle, and health-related domains.  These issues include age, sex, SES, 

acculturation, physical activity level, self-perceived health status, and perception of overweight.  This 

range of issues is indicative of the complexity of the topic of weight loss among the obese, with multiple 

influences acting on an individual at once.  

In the year 2000, 70% of obese women and 62% of obese men were trying to lose weight according 

to the Behavioral Risk Factor Surveillance System (BRFSS) in the US (Bish et al., 2005).  Women are more 

likely to attempt to lose weight than men (Bersamin, Hanni, & Winkleby, 2009; Lemon, Rosal, Zapka, 

Borg, & Andersen, 2009) and are more likely to successfully lose weight (Kraschnewski et al., 2010). 

Findings are unclear regarding the relationship between age and weight loss.  According to 

Kraschnewski et al (2010), those aged 75-84 were 1.5 times more likely to have lost >=10% of body 

weight than those aged 20-34; this trend was not significant for any other age groups.  Kruger, Yore and 

Kohl (2007) found a positive relationship between age and prevalence of weight loss attempts, although 

this association sharply decreased after age 65.  In contrast, Bish et al (2005) found an inverse 

relationship between age and prevalence of trying to lose weight among women, while no similar 

association was seen for men.   These contradictory associations may be because of intervening health 

issues, lack of clear separation of intended vs. unintended weight loss, cohort and gender effects.  

Therefore, possible effects of age on weight loss among the obese is not fully understood at this time.  

The effect of SES on weight loss attempts among the obese is fairly clear, as income (Bersamin et al., 

2009) as well as education (Andreyeva, Long, Henderson, & Grode, 2010; Bish et al., 2005) have been 

positively correlated with attempted weight loss for both sexes.  Additionally, higher SES is associated 

with successful weight loss; a study of the National Health and Nutrition Examination Survey (NHANES) 
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1999-2006 in the US found overweight or obese individuals with most amount of education were most 

likely to report an intentional weight loss in the past year (OR=2.5, 95% CI=1.9-3.3) (Kraschnewski et al., 

2010).  Therefore, research indicates a positive relationship between SES and weight loss attempts. 

A relationship is present between acculturation and weight loss attempts.  A study of the NHANES 

2001-2002 showed that Mexican Americans who were less acculturated to the American culture have 

been shown to be less likely to be obese, less likely to attempt to lose weight, and more likely to 

consider themselves to be the right weight.  Among the overweight or obese, the less acculturated were 

half as likely to have tried to lose weight (Ahluwalia, Ford, Link, & Bolen, 2007).  

Physical activity was also found to be related to weight loss attempts.   Overweight and obese men 

and women who were trying to lose or maintain weight were significantly more likely to be physically 

active than those not trying to lose or maintain weight (Kruger, Yore, & Kohl, 2008).  In addition, obese 

men with activity limitations were more likely to try to lose weight than those without; this is not true 

for overweight men and women, or obese women (Bish et al., 2007). Therefore, a bidirectional 

relationship may exist, where weight loss attempts encourage physical activity, while activity limitation 

encourages weight loss attempts.  

A relationship exists between health status and weight loss attempts among the obese.  Analyses of 

the NHANES 1999-2006 and 1999-2004 found those with self-rated poor health, high cholesterol, 

hypertension or diabetes were more likely to report attempted weight loss (Kraschnewski et al., 2010; 

Singh & Lopez-Jimenez, 2010).  Furthermore, a positive association was also seen between a doctor’s 

prescription for weight loss and trying to lose weight among both sexes in various analyses of the BRFSS 

and NHANES in the US (Andreyeva et al., 2010; Bish et al., 2005; Singh & Lopez-Jimenez, 2010).  For 

example, men who were told by a doctor to lose weight were 3.5 times more likely to try than those 

who had not in the BRFSS 2000 study (Bish et al., 2005).  Additionally, in the NHANES 1999-2004 study, 

those who were told by a doctor to lose weight were more likely to successfully lose ≥5% of body weight 
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(Singh & Lopez-Jimenez, 2010).  This indicates an interesting and currently under-explored relationship 

between a prescription for weight loss and weight loss attempts among the American population; no 

comparable studies have been performed within the Canadian population.  

Finally, perception of health risk is associated with weight loss attempts among the overweight and 

obese.  A 2004 national survey on American health behaviour and knowledge found that among 

overweight and obese individuals, 80% of males and 86% of females felt that their weight was a health 

risk (Gregory, Blanck, Gillespie, Maynard, & Serdula, 2008).  Men who disagreed about the health risk of 

their body weight were half as likely to try to lose weight as those who agreed about the risk, though no 

similar association was found for women (Gregory et al., 2008).  These findings are supported by the 

Canadian Heart Health Surveys (Green, Cameron, Polivy, et al., 1997), which found that the most 

common reason for overweight and obese individuals to attempt weight loss was to improve health.  

Obese individuals may face a number of barriers when attempting to lose weight, which may 

partially account for poor long-term intervention success.  These barriers include: low SES, time 

constraints, and various co-morbidities such as mental health, sleep, chronic pain and cardiovascular 

disorders (Mauro, Taylor, Wharton, & Sharma, 2008).  Furthermore, many drugs prescribed to treat 

these co-morbidities cause iatrogenic weight gain, contributing to a cycle of obesity that is difficult to 

break.  

Beyond the impact of various barriers, a wide range of factors influence the likelihood of weight loss 

attempts among the overweight and obese.  Some issues, such as sex, SES, and physical activity levels 

are well-recognized; others, such as acculturation, health status, doctor’s prescription for weight loss, 

and perception of overweight are less widely studied.  However, all factors and barriers were considered 

in reviewing available variables within the CCHS 2007 (cycle 4.1). 
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Physical activity among the overweight and obese population 

Increasing physical activity among the obese is another important HBC, with benefits independent 

of any weight change.  Obese adults have lower participation in physical activity than normal weight 

adults, with a range of factors influencing this outcome.   For example, data analyzed from the 1999-

2002 NHANES indicated that 44.2% of obese adults reported no physical activity in the past month, 

compared to 35.6% of overweight and 33.6% of normal weight adults (Kruger et al., 2007).  Compared to 

normal weight adults, obese adults were 0.4 times as likely to be regularly active (defined as ≥150 

minutes/week of moderate- to vigorous-intensity physical activity), and 0.7 times as likely to be 

irregularly active (defined as < 150 minutes/week of physical activity).  However, overweight adults had 

similar levels of physical activity to normal weight adults; compared to normal weight adults, overweight 

adults were 0.9 times as likely to be irregularly active, and 0.8 times as likely to be regularly active 

(Kruger et al., 2007).   

Several socio-demographic variables have been shown to be associated with physical activity levels.   

Age was significantly associated with physical activity, whereby increasing age was negatively associated 

with prevalence of physical activity (Godin, Belanger-Gravel, & Nolin, 2008).  Sex was also associated 

with physical activity, as men have a higher prevalence of physical activity than women (Godin et al., 

2008; Hallal et al., 2008).  Finally, among the overweight and obese, education level was positively 

associated with physical activity levels, as the most educated had the highest prevalence of physical 

activity (Hallal et al., 2008).    

A variety of health-related perceptions have also been shown to influence physical activity levels.  

Among overweight and obese men and women, the perception of being overweight was associated with 

lower odds for meeting recommended physical activity levels than the perception of being normal 

weight (Atlantis, Barnes, & Ball, 2008).  Increased perceived behavioural control (defined as perceived 

ease or difficulty with which a behaviour can be performed)and past behaviours were significant 
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predictors of physical activity (Godin et al., 2008).  Furthermore, overweight and obese individuals 

achieving a recommended level of physical activity were less likely to report > = 14 unhealthy days and 

reported higher health-related quality of life (HRQOL) than inactive individuals (Heath & Brown, 2009).   

Obese adults are more likely to perceive barriers to performing physical activity.  Compared to 

normal weight adults, obese adults were more likely to cite the following as perceived barriers to 

physical activity: feel too tired, have an injury/disease, fear of injury, dislike exercising, and feel too old 

(Reichert, Barros, Domingues, & Hallal, 2007). However, overweight adults had only a slightly higher 

prevalence of barriers than normal weight adults (Reichert et al., 2007).  

In addition to facing barriers to increased physical activity, a number of factors influence an 

overweight or obese adult’s decision to become more physically active.  These factors include socio-

demographic and health-related variables, such as age, sex, and self-perceived health status.  Certain 

factors, such as perception of overweight, may have different associations with physical activity levels 

compared to weight loss.  However, most factors, such as age, sex and SES overlap with factors 

influencing weight loss attempts among obese individuals.  Given the similarities in predictors for weight 

loss and increased physical activity among the obese population, a combined model predicting weight 

loss and physical activity is a viable option for investigation.     

To successfully treat obesity in the long term, obesity interventions must be adapted to address 

individual needs, barriers and preferences.  A better, more cohesive understanding of HBC among the 

overweight and obese population is needed to inform new treatment programs; research into the HBC 

characteristics of these individuals will influence future interventions and help improve long-term 

treatment success.  An opportunity exists to study health behaviour change on a population-based level 

in the CCHS 2007 (cycle 4.1), which included questions on individual demographics, health 

characteristics, and health behaviour change in the past year, as well as many of the variables identified 

in the literature review. 
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Canadian Community Health Survey 

 Though obesity has been widely studied, behaviour change may be undertaken by individuals on 

their own, or through commercial or health care programs.  Particularly at the national level, a better 

understanding is needed of the prevalence and range of characteristics associated with health behaviour 

change among overweight and obese adults, particularly those who report change in weight or increase 

in physical activity.  National level data are available through the CCHS (Statistics Canada, 2009a).  

The CCHS is a national, cross-sectional population-based survey that is run annually by Statistics 

Canada.  The CCHS collects information on the health status, healthcare utilization, and health 

determinants for the Canadian population (Statistics Canada, 2009b).   Most data are self-reported.   

Data are collected from respondents in all provinces and territories, and the CCHS results are 

representative of 98% of the Canadian population.  Excluded from the survey are individuals living on 

Indian Reserves, institutional residents, full-time members of the Canadian Forces, and residents of 

certain remote regions (Statistics Canada, 2009b).   

 Redesigned in 2007, the CCHS data collection now takes place on an ongoing basis, and consists 

of common content and optional content components.  The common content component consists of 

two subsections: the core content, which remains relatively stable year-to-year, and the theme content, 

which comprises questions related to particular topics, which vary over time.  The optional content 

provides provinces and health regions the opportunity to select modules that reflect their specific 

interests; the modules selected by a region are asked only of the residents of that region (Statistics 

Canada, 2009b).   

The CCHS 2007 cycle 4.1 covers the 2007-2008 data collection years and all data were self-

reported, including height and weight.  The sample size for the CCHS 2007 (cycle 4.1) is 132,080 

individuals, and is representative of all provinces and territories. The theme content for this version was 

healthy living, and includes data on changes made to improve health, food security, oral health, physical 
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activity facilities at work, and sedentary activity.  The module on changes made to improve health asks 

respondents, to state the biggest change they have made to improve their health in the past 12 months 

(Statistics Canada, 2009c).  Further questions provide more detail on the health behaviour change 

characteristics of respondents.  

The CCHS is a means for evaluating the health status and health determinants at a population-

based level, and the CCHS 2007 (cycle 4.1) in particular provides insight into the health behaviour 

change characteristics of Canadians. The representativeness of the data collected provides a valuable 

tool for program planning, as the results are generalizable to the population as a whole.   

In summary, obesity is a widespread issue with serious repercussions; several factors are well-

recognized as risk factors for developing obesity, including sociodemographics, individual physiology, 

physical activity levels, and individual and social psychology.   Despite much research into obesity 

interventions, the long-term success of weight management has been limited.  The CCHS 2007 (cycle 

4.1) provides a means for better understanding the health-related characteristics of the Canadian 

population, including health behaviour-related changes in relation to BMI.   Weight loss, diet change and 

increased exercise are the most common forms of HBC among overweight and obese individuals, with a 

variety of individual and health-related factors associated with likelihood of change.   Predicting HBC has 

been problematic to date.  An ability to predict who in the population will undertake HBC could help 

target services.  Further research into the HBC of overweight and obese individuals will inform future 

policies and interventions, as little is known about HBC at the national level.    
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Methods 

Study design 

 This is a descriptive, secondary data analysis study, of data from the CCHS 2007 (cycle 4.1), a 

cross-sectional, population-based survey.  Specifically, the intent of this study was to: determine the 

prevalence of relevant HBC among normal weight, overweight and obese adults in the CCHS 2007 (cycle 

4.1); to compare normal weight, overweight and obese groups who reported making HBC changes with 

those who did not make such changes on  demographic factors and self-rated health status; and to 

determine which demographic and health-related characteristics were associated with self-reported 

HBC in those groups using forward stepwise logistic regression modelling.   

Data Access 

The Master File of CCHS 2007 (cycle 4.1) is available at Research Data Centres (RDCs), which is a 

program run by Statistics Canada and the Social Sciences and Humanities Research Council (SSHRC).   To 

access the data housed at an RDC, a project proposal was submitted to SSHRC and Statistics Canada.  

Additionally, a security screening was performed on the researchers accessing the files. A branch RDC 

opened at the University of Guelph in July 2011, and data analysis was performed there.  Further 

information on the process for accessing data can be found in the Statistics Canada website 

(http://www.statcan.gc.ca/rdc-cdr/process-eng.htm).  Data are securely housed and no preliminary 

results may leave the centre.   

Definitions  

Underweight was defined as a self-reported BMI of less than 18.5 kg/m2; normal weight was defined 

as a BMI of 18.5-24.9 kg/m2; overweight was defined as a BMI of 25.0-29.9 kg/m2; and obese was 

defined as a BMI of 30.0 kg/m2 or over, according to national standards for weight classification (Health 

Canada, 2003).   

http://www.statcan.gc.ca/rdc-cdr/process-eng.htm
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Inclusion criteria for the sample to be analysed included: 

- Aged 18 or over  

- Recorded normal, overweight, or obese BMI  

- Completed the HBC module   

Exclusion criteria included: 

- Health component completed by proxy  

- Underweight BMI 

- Implausible BMI (e.g. <10 kg/m2, > 55 kg/m2) 

- Pregnant women  

Outcomes 

Self-reported HBC in the past year is the outcome of interest in data analysis; HBC is a binary 

variable, indicated by respondents as yes or no.  The variables used in the CCHS 2007 (cycle 4.1) were 

scanned to determine those to be included in data analysis.  Selection included variables relevant to 

weight loss or physical activity as found in the literature review or otherwise known to be relevant to 

HBC.  The categories of the variables included are: age and sex; socio-demographic characteristics; 

education; income; immigration status; general health; self-reported height and weight; chronic 

conditions; medication use; changes made to improve health; food security; physical activity index; 

sedentary activity; social support; and job stress.  See Tables 1-4, Appendix A for the detailed list.   

HBC was one of the themes of the CCHS 2007 (cycle 4.1), and therefore the HBC module was asked 

of all respondents.  The CCHS 2007 (cycle 4.1) HBC module followed an intricate questionnaire flow 

pattern, where individuals were asked different questions based on their response to previous 

questions.  See Figure 2 below for flow diagram of the HBC module in the CCHS 2007 (cycle 4.1) 

questionnaire.   The module on changes made to improve health asked respondents “In the past 12 
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months, did you do anything to improve your health?”  Those who answered yes, don’t know, or refused 

were then asked, “What is the single most important change you have made?” Respondents could 

choose one of the following answers: increased sports/exercise; lost weight; changed diet/improved 

eating habits; quit smoking/reduced amount smoked; drank less alcohol; reduced stress level; received 

medical treatment; took vitamins; and other.  Of these variables, increased sports/exercise, weight loss, 

and improved eating habits were selected for analysis as relevant changes for body weight control.  

Respondents were asked if they thought they should be doing anything else to improve their health, and 

if so, if they faced any barriers doing so.  Possible barriers included: lack of will power, work schedule, 

too costly, too stressed, disability, family responsibilities, addiction to drugs or alcohol, physical 

condition, not available in area, transportation problems, weather problems, and other. 
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Figure 2: Questionnaire Flow Diagram – Health Behaviour Change module23

                                                           
2
 Responses include: Increased sports/exercise, Lost weight, Changed diet/improved eating habits, Quit smoking/reduced amount smoked, Drank less alcohol, Reduce stress level, Received medical 

treatment, Took vitamins, and Other. 
3
 Respondents answered Lack of will power, Work schedule, Too costly, Too stressed, Disability, Family responsibilities, Addiction to drugs or alcohol, Physical condition, Not available in area, 

Transportation problems, Weather problems, and Other. 
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Data Analysis 

Statistical analysis was performed using SPSS 19.0.  Initial descriptive statistics were run to 

determine the prevalence of health behaviour change among normal weight, overweight, and obese 

individuals to address Objective 1; crosstabs were used for descriptive statistics, and chi-square tests 

were used to determine statistical significance of difference between groups.  Objective 2 was examined 

by performing detailed descriptive statistics comparing the BMI groups by rate of HBC; crosstabs and 

chi-square tests were again used.  Further analysis was performed to address Objective 3, where logistic 

regression was used to determine which variables were associated with health behaviour change.   For 

all analyses, the comparison group was intended to consist of individuals with the same BMI 

classification as the HBC group but who reported no HBC in the past year.  

The bias in self-reported BMI is well-recognized, where individuals tend to under-estimate their 

weight and over-estimate their height (Gorber & Tremblay, 2010).  Gorber et al. (2008) created BMI 

correction equations using data from the 2005 CCHS, in which adults were asked to self-report their 

height and weight, and were then measured by researchers (n=4,080).  The sample was then split into 

two groups.  In the first group, self-reported BMI and the predictive variables of the discrepancies were 

regressed on measured BMI; correction equations were formed using all variables that were significant 

at p < .05.  These correction equations were then simplified and tested in the second group to estimate 

sensitivity and specificity (Gorber et al., 2008).   Correction equations were separated by sex, and were 

generated to reduce the bias in self-reported BMI (see Figures 3 and 4 below).  The correction equations 

improved the BMI estimates of adults who were overweight or obese; however, the correction 

equations did not improve the BMI estimates of normal weight adults, due to smaller reporting bias in 

this group (Gorber et al., 2008).   
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BMI (corrected) = -1.08 + 1.08(BMIself-reported) 

Figure 3: BMI Correction Equation for Men (Gorber et al. 2008, p. 77) 

BMI (corrected) = -0.12 + 1.05(BMIself-reported) 

Figure 4: BMI Correction Equation for Women (Gorber et al. 2008, p. 77) 

As self-reported height and weight were used in this study, these correction equations were 

applied to the data to correct this bias as much as possible. As recommended by the researchers, the 

following equations were only applied to overweight and obese adults; the self-reported BMIs of normal 

weight adults were not corrected for data analysis.   As the sample used to derive the correction 

equations was extremely similar to this study (CCHS 3.1 vs. CCHS 4.1), it is appropriate to use the 

correction equations on this sample.  

Due to the representative nature of the data, the analysis utilized the weights included in the 

CCHS.  The weighting strategy considered the area and telephone sampling areas independently to 

determine separate household-level weights for each of the frames; those weights were integrated, 

corrected for person nonrepondents, and further adjusted to become the final person-level weight. The 

territories were weighted differently than the provinces due to different sampling methods; see section 

8.6 in CCHS User Guide for further details (Statistics Canada, 2009b).    

Results 

Characteristics of Respondents 

Basic Demographics by BMI 

The final sample was n = 111449, consisting of 30442 obese, 31831 overweight, and 49176 

normal weight individuals; therefore, 27.3% of the sample were obese, 28.6% were overweight, and 

44.1% were normal weight (Table 1).  Approximately half (53.5%) of obese individuals were male.  

Among overweight individuals, males were the majority (61.0%), while they were in the minority among 
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normal weight individuals (43.3%).  The mean age among obese and overweight individuals was nearly 

identical (48.7 years vs. 48.5 years), while the mean age among normal weight individuals was 

significantly lower (43.7 years; p < .001).   An inverse relationship was seen between highest level of 

education and BMI, with the most normal weight individuals achieving post-secondary education 

(60.8%) and obese individuals the least (55.5%).  Overweight individuals earned the highest mean total 

personal income per year ($44,135), followed by obese individuals ($41,904) and normal weight 

individuals ($37,176).  More normal weight individuals lived in an urban setting (84.3%) than overweight 

or obese individuals (80.7% and 78.2%, respectively).  The greatest proportion of obese individuals were 

born in Canada (81.8%), followed by overweight individuals (75.5%) and normal weight individuals 

(73.7%).  Similarly, the greatest proportion of obese individuals were Caucasian (90.0%), followed by 

overweight (85.2%) and normal weight individuals (80.5%).  A greater proportion of obese individuals 

were Aboriginal (4.2%) than overweight or normal weight individuals (2.9% and 2.7%, respectively). 

Finally, a greater proportion of normal weight individuals had never smoked (38.6%) compared to 

overweight (34.6%) or obese individuals (32.5%).  

Table 1: Basic Demographic Characteristics by BMI classification 

Variable Obese 
n=30442 

Overweight 
n=31831 

Normal Weight 
n=49176 

Sex (% male) 53.5 61.0 43.3 

Age (mean ± SD) 48.7 ± 15.6 48.5 ± 16.4 43.7 ± 17.6 

BMI(mean ± SD) 34.3 ± 4.4 27.9 ± 1.1 22.4 ± 1.7 

Education (% post-secondary 
graduate) 

55.5 59.9 60.8 

Total personal income (mean ± SD) 41,904.93 ± 
40,181.83 

44,135.80 ± 
43,876.58 

37,176.53 ± 
37,545.73 

Urban/rural dwelling (% urban) 78.2 80.7 84.3 

Country of birth (% born in Canada) 81.8 75.5 73.7 

Aboriginal identity (% Aboriginal) 4.2 2.9 2.7 

Cultural/racial background (% 
Caucasian) 

90.0 85.2 80.5 

Type of smoker (% never smoked) 32.5 34.6 38.6 

Current smoker (% daily smoker) 17.2 17.0 19.9 
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Detailed Demographics by BMI 

See Tables 6-8, Appendix B for further descriptive statistics of demographics by BMI 

classification.  

Details of Health Behaviour Change 

Did Something to Improve Health (CIH_1): 

The whole sample was asked the first question, “In the past 12 months, did you do anything to 

improve your health?” Among respondents, 57.5% answered Yes (n=64035), while 42.5% answered No 

(n=47288), and very few replied Don’t Know/Refused (125).  See Table 9 Appendix B for further details.     

Most important change (CIH_2): 

 Those who answered Yes to CIH_1 were asked, “What is the single most important change you 

have made?”  Respondents could only give one answer to this question.  Those who answered No to 

CIH_1 were not asked this question, and were classified as Not Applicable (42.5%, n= 47289).  Increased 

sports/exercise was the most popular HBC (28.7%, n=31936), followed by changed diet/improved eating 

habits (9.7%, n=10745) and lost weight (6.6%, n=7346).    See Figure 5 below for chart of outcomes, and 

Tables 9-10 Appendix B for full details. 

 

 

 

 



25 

 

 

 

Figure 5: Most important change to improve health 

 

Should do anything else (CIH_3): 

Those who answered Yes or No to CIH_1 were then asked, “Is there anything else you should do 

to improve your physical health?” Two-thirds of respondents answered Yes (68.4%, n=75717), while 

31.6% of respondents answered No (n=35017).  In addition, some respondents answered Don’t 

Know/Refused (589).  Those who responded Don’t Know/ Refused to CIH_1 were not asked CIH_3, and 

were classified as Not Stated (126) for that question.  See Table 9 Appendix B for full details.  

Barriers to improving health (CIH_5):  

Those who responded Yes, Don’t Know/Refused or Not Stated to CIH_3 were asked, “Is there 

anything stopping you from making this improvement?”   Half of respondents answered Yes (50.6%, 
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Know/Refused (201) or Not Stated (717).  Those who responded No to CIH_3 were not asked CIH_5, and 

were classified as Not Applicable (35017) for that question.  See Table 9 Appendix B for full details.  

Specific barriers (CIH_6):  

Individuals who responded Yes to CIH_5 were then asked, “What is that?” in reference to 

barriers to making a health improvement; individuals who did not make a HBC or did not experience 

barriers to HBC were excluded from this question, and classified as Not Applicable (n=72338).  

Respondents could select more than one answer to this question. Lack of will power was the most 

popular barrier (33.6%, n=12819), followed by work schedule (28.0%, n=10695), family responsibilities 

(15.2%, n=5794), disability (5.6%, n=2124), physical condition (5.6%. n=2139) and stress (5.3%, 2013).  

All other barriers, including cost, weather, addiction, availability and transportation problems were each 

cited by less than 5% of the sample.  See Figure 6 below for chart of outcomes. A number of individuals 

were classified as Other (17.2%), while few responded Don’t Know/Refused (n=52). Those who 

answered Don’t Know/Refused or Not Stated for CIH_5 were not asked this question, and were 

classified as Not Stated (n=919).    
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Figure 6: Barriers to improving health (within barriers group, n=38193) 

Health Behaviour Change Characteristics by BMI 

Overall, 57.5% of respondents stated they made a HBC.  A higher proportion of obese individuals 

did something to improve health (60.2%) versus overweight (58.5%) or normal weight individuals 

(55.2%).   All groups combined, ‘nothing’ was the most popular HBC (42.5%), followed by more exercise 

(28.7%), improved eating habits (9.7%), and losing weight (6.6%).  Within BMI groups, ‘nothing’ was also 

the most popular HBC, with 39.8% of obese, 41.5% of overweight, and 44.9% of normal weight 

individuals saying they did nothing to improve their health.  Increased sports/exercise was the second 

most popular HBC for all BMI groups (26%, 29.8%, and 29.7% for obese, overweight and normal weight, 

respectively), followed by changed diet/improved eating habits (10.4%, 9.7%, and 9.2%).  Weight loss 

was more common among obese individuals (10.3%) than overweight (7.3%) or normal weight 

individuals (3.9%).  All differences between BMI groups were significant at p < .001.  See Figure 7 below 

for chart of HBC characteristics by BMI, and see Table 9 in Appendix B for full details.  
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** = Significant difference between BMI groups at p < .001 

Figure 7: Health Behaviour Change Characteristics by BMI 

Furthermore, weight loss was more common among females than males in all BMI categories.  

Overall, 5.4% of males and 7.4% of females lost weight.  Among normal weight adults, 2.7% of males and 

4.8% of females lost weight; among overweight adults, this increases to 5.7% among males and 9.7% 

among females; among obese adults this increases to 9.2% among males and 11.5% among females.  

Additional analyses were performed only on those who made a HBC, excluding those who did 

nothing to improve their health.  More sports/exercise was the most popular health behaviour change 

among all individuals who made a change (43.2%, 50.9% and 53.9% for obese, overweight, and normal 

weight respectively), followed by improved eating habits (17.3%, 16.6% and 16.6%).  Weight loss was 

more popular among obese (17.1%) and overweight individuals (12.5%), while less common among 

normal weight individuals (7.1%); these differences were significant at p < .001.  See Table 10 Appendix 

B for full details.  
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Barriers to Health Behaviour Change 

Overall, BMI groups combined, 49% of individuals who performed HBC experienced no barriers 

to changing their health.  Normal weight individuals were significantly more likely to encounter a barrier 

to improving health (52.0%) than obese (50.9%) or overweight (48.1%) individuals (differences 

significant at p < .001). Though these results were statistically significant, no substantial difference was 

seen between BMI groups.  See Table 9, Appendix B for full details.  

An analysis was performed on prevalence of barriers in the overall HBC group, including those 

who did not have any barriers to HBC.  Lack of will power was the most commonly cited barrier overall 

(17.0%), followed by work schedule (14.2%), and family responsibilities (7.7%).  The remaining barriers, 

including stress, cost, disability, physical condition, weather, addiction, availability, and transportation 

problems, were experienced by less than 5% of the overall HBC group.  See Figure 8 below for chart of 

results, and Table 11, Appendix B for full results. 

 

Figure 8: Barriers to HBC (including those with no barriers) 
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Next, a subset analysis was performed on individuals who performed HBC and experienced 

barriers.  See Figure 9 below for chart of results, and see Table 12 Appendix B for table of detailed 

results. Individuals who did not experience barriers to HBC were excluded from the analysis.  Among 

those who experienced barriers to HBC, obese individuals were significantly more likely than normal 

weight individuals to cite lack of will power (36.0% vs. 32.3%), disability (7.9% vs. 3.3%), or a physical 

condition (5.8% vs. 2.5%) as a barrier to health change (p < .001 for all). Normal weight individuals were 

significantly more likely than obese individuals to cite cost (6.5% vs. 5.0%), too stressed (6.2% vs. 5.2%), 

family responsibilities (16.6% vs. 12.3%), not available in area (1.1% vs. 0.6%), or unspecified other 

(19.1% vs. 15.2%) as barriers to improving health (p < .001 for all).   Overweight individuals were 

significantly more likely to cite work schedule (p < .001) or addiction to drugs or alcohol (p < .05) as a 

barrier than normal weight or obese individuals.  There were no significant differences between groups 

for transportation problems (p = .070) or weather problems (p = .565) as barriers to improving health.    

 

* = Significant difference between BMI groups exists at p < 0.05; ** = Significant difference between BMI 
groups exists at p < 0.001 

Figure 9: Barriers to HBC by BMI (excluding those with no barriers, n=38193) 
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Description of Variables used in Logistic Regression 

The next step of analysis is to predict HBC using logistic regression modelling.  Descriptive 

statistics of the variables used in the final regression model are presented here.  These variables include: 

type of smoker, daily consumption of fruits and vegetables, opinion of own weight, perceived health, 

and average number of consults with doctor. Obese adults had a higher rate of being ‘former daily’ 

smokers than normal weight adults (31.9% vs. 20.9%); similarly, obese adults had a higher rate of 

consuming less than 5 fruits and vegetables per day than normal weight adults (61.0% vs. 54.3%).  Obese 

adults had a lower rate of perceived excellent health than normal weight adults (11.9% vs. 26.8%), and 

had a higher average number of visits with the doctor in the past year (4.6 vs. 3.5).  All differences were 

significantly at p < .001 using chi-squared tests.  See Table 2 below for characteristics of the variables 

selected for use in the final model.    

Table 2: Characteristics of Variables used in Final Logistic Regression Model 

Variable BMI Classification p-
value Obese 

n=30442 
(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

  (%) 

Type of smoker Daily 5212 
(17.2) 

5377 
(17.0) 

9745 
(19.9)  

<.001 

Occasional 774 
(2.6) 

846 
(2.7) 

1544 
(3.2) 

Always Occasional 486 
(1.6) 

562 
(1.8) 

1088 
(2.2) 

Former Daily 9653 
(31.9) 

9043 
(28.6) 

10211 
(20.9) 

Former Occasional 4326 
(14.3) 

4875 
(15.4) 

7476 
(15.3) 

Never Smoked 9863 
(32.5) 

10962 
(34.6) 

18867 
(38.6) 

Not stated 128 166 245 

Daily consumption of fruits 
and vegetables 

Less than 5 per day 17959 
(61.0) 

17790 
(57.9) 

25903 
(54.3) 

<.001 

5-10 times per day 10419 
(35.4) 

11676 
(38.0) 

19249 
(40.3) 

More than 10 times 1060 1243 2560 
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Variable BMI Classification p-
value Obese 

n=30442 
(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

  (%) 

per day (3.6) (4.0) (5.4) 

Not stated 1004 1122 1464 

Opinion of own weight Overweight 26299 
(86.6) 

16907 
(53.3) 

7069 
(14.4) 

<.001 

Underweight 90 
(.3) 

169 
(.5) 

3159 
(6.4) 

Just about right 3966 
(13.1) 

14656 
(46.2) 

38835 
(79.2) 

Not stated 87 99 653 

Perceived health Excellent 3602 
(11.9) 

6567 
(20.7) 

13139 
(26.8) 

<.001 

Very good 10092 
(33.2) 

12438 
(39.2) 

19058 
(38.8) 

Good 11222 
(36.9) 

9365 
(29.5) 

12663 
(25.8) 

Fair 4047 
(13.3) 

2650 
(8.3) 

3203 
(6.5%) 

Poor 1412 
(4.6) 

748 
(2.4) 

1019 
(2.1) 

Not stated 67 63 634 

Mean # of consults with doctor in past year ± 
standard deviation 

4.6 ± 
7.5 

3.7 ± 
6.9 

3.5 ± 
6.1 

<.001 
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Logistic Regression: Initial Testing 

The outcome variable in this model is HBC.  As a binary variable, HBC consists of ‘yes’ (i.e., did 

something to improve health) or ‘no’ options (i.e., did not do something to improve health).  Forward 

stepwise logistic regression was used to predict HBC.  When selecting variables to include in the initial 

models, care was taken to ensure that only predictor variables were included; variables that were 

indicators of HBC, rather than predictors, were excluded.  Excluded variables included: alcohol intake in 

the last 12 months; leisure physical activity in level in the past 3 months; most important thing to 

improve health; most important other thing to improve health; barriers to improving health; and self-

perceived health compared to 1 year ago (see Table 13, Appendix C).  

The main assumption to using logistic regression is that predictor variables not be highly correlated 

to each other (Bewick, Cheek & Ball, 2005); therefore, testing was performed to avoid multicollinearity 

between predictors.  A correlation matrix was performed for all predictors in the model, and any 

predictors with a Pearson’s R over 0.8 were examined.  Multicollinear pairs of variables included country 

of birth and immigrant status (R = 0.916), and drinking in the past 12 months and drinking over lifetime 

(R = 0.974).  For the immigration variables, country of birth was deemed to yield a greater range of 

information than immigrant status, so immigrant status was removed.  For the drinking variables, 

‘drinking over lifetime’ was asked only to individuals who had reduced their alcohol intake, while 

‘drinking in the past 12 months’ was asked to all respondents; thus, drinking over lifetime was removed.  

By removing any multicollinear predictors, the assumptions of logistic regression have been met. 

See Table 14, Appendix C for a list all variables included in the model (in order of influence).  The 

variables included in the initial model are represented in the concept map below (see Figure 10).  The 

five most influential predictors were age, opinion of own weight, smoking status, total fruit/vegetable 

consumption, and number of consults with doctor in past year.   
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* = controlled for in final model; **=most influential variables, included in final model 

Figure 10: Concept map of initial model
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Logistic Regression: Final Model 

  Based on the results of the initial model, various combinations of significant predictors were 

used to find the most parsimonious model that retained predictive powers.  Ultimately, the most 

effective combination of predictors included: smoking status; fruit and vegetable consumption; opinion 

of own weight; self-perceived general health; and number of consultations with medical doctor.   In 

addition, age, sex, education, and income were forced into the model before other predictors were 

entered, as a means for controlling for them.  BMI was not an important predictor in the initial model, 

and therefore was not included in the final model. Separate models were initially run for each BMI 

group; however, due to similarities between the models, all BMI groups were collapsed into a single 

model. 

Tests were performed to assess the overall fit of the model.  The Nagelkerke’s R2 is a coefficient of 

determination.  The Nagelkerke’s R2 is .063, which indicates the final model accounts for 6.3% of overall 

variance.  The Hosmer and Lemeshow Test (H+L Test) indicates goodness of fit for the model, with a 

non-significant outcome indicating a good fit to the data.  The H+L Test for the model was significant, at 

p = .03, df = 8, chi-square = 17.0.  These tests indicate a poor overall fit of the model.  

All above predictors were included in the final model.  Opinion of own weight was the most 

important predictor, followed by fruit and vegetable consumption, number of consultations with 

medical doctor, smoking status, and self-perceived general health.  See Figure 11 below for concept map 

of HBC predictors.  
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Figure 11: Concept map of logistic regression model predicting HBC 
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Table 3 below illustrates odds ratios for subgroups of each predictor.   Those who felt they were 

overweight  were 1.4 times as likely to perform a HBC compared to those who felt their weight was ‘just 

about right’, (OR = 1.39; 95% CI = 1.35-1.43).  Compared to those who ate less than 5 fruits and 

vegetables per day, those who ate more than 10 per day were 1.5 times as  likely to perform a HBC (OR 

= 1.46; 95% CI = 1.36 – 1.56).  Each additional consultation with a doctor per year increased the 

likelihood of HBC by 1.03 times (OR = 1.03; 95% CI = 1.02-1.03).  Daily smokers were 24% less likely to 

perform HBC than those who never smoked (OR = .76; 95% CI = .73-.79).  Finally, those who perceived 

their health to be poor or fair were 1.3 times more likely to make a HBC than those who perceived their 

health to be ‘excellent’ (OR = 1.32; 95% CI = 1.25-1.40).  See Table 15, Appendix C for full details.  

Table 3: Overview of Final Logistic Regression Model Predicting HBC 

* = comparison group  

Variable Odds 
Ratio 

95% Confidence 
Interval 

Lower Upper 

Opinion own weight Just about right*    

Overweight 1.39 1.35 1.43 

Underweight 1.04 0.62 1.12 

Fruit and vegetable consumption < 5 per day*    

5-10 per day 1.34 1.30 1.38 

> 10 per day 1.46 1.36 1.56 

Number of consults with medical doctor in past 12 months 1.03 1.02 1.03 

Smoking status Never smoked*    

Daily .76 .73 .79 

Occasional 1.11 1.02 1.20 

Always occasional 1.11 1.00 1.22 

Former daily 1.11 1.07 1.16 

Former occasional 1.17 1.12 1.22 

Self-perceived general health Excellent*    

Poor/fair 1.32 1.25 1.40 

Good 1.24 1.19 1.29 

Very good 1.20 1.15 1.24 
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Discussion 

Descriptive Statistics: Health Behaviour Change 

This study contributes novel findings to the understanding of HBC among Canadians.  The literature 

surrounding HBC in obesity generally focuses on one facet of HBC, generally weight loss and/or exercise.  

Little prior research has analyzed HBC in relation to all aspects the treatment of obesity (i.e. weight loss, 

increased exercise and improved diet).  The results of this analysis show the prevalence of HBC in the 

overall population, and illustrate the differences between BMI groups.   

Based on adjusted, self-reported data, more than one-quarter of Canadian adults were obese 

(27%) or overweight (29%), while less than half were normal weight (44%).  In comparison, a study of 

the 2005 CCHS (cycle 3.1) using measured height and weight found that 24% of Canadian adults were 

obese, 35% were overweight, and 41% were normal weight (Gorber & Tremblay, 2010). The similarities 

between the two studies indicate that the sample completing the HBC module in this study has a similar 

BMI profile to the overall Canadian population.   Therefore, the findings of this study are generalizable 

to the Canadian population.  Regardless, the high rate of overweight and obesity in Canada remains 

troubling from the health-based perspective.    

Overall, 58% of the population said they did something to improve their health.  Obese individuals 

have a higher rate of HBC than normal weight individuals; though small, this difference is statistically 

significant (60% vs. 55%; p < .001).  In the overall population, 43% made no change while increased 

sports/exercise was most often cited as the most important HBC (29%), followed by improving diet 

(10%) and losing weight (7%).  Though prevalence of attempts to lose weight is well documented, there 

is no population-based literature estimating prevalence of attempting to increase physical activity or 

improve diet.   Thus, direct comparisons to the literature cannot be made regarding different modes of 
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attempted HBC.  These results are encouraging, particularly for interventions to increase physical 

activity.  Further work to determine how much change has been undertaken is the next phase.   

Further analyses were performed within the HBC group, excluding those who did not perform HBC.  

Within the HBC group, normal weight individuals had significantly greater prevalence of increased 

sports/exercise as a HBC than obese individuals (54% vs. 43% respectively).  This finding is supported by 

the Centre for Disease Control (CDC)  which found that normal weight individuals were significantly 

more likely than obese individuals to reach recommended levels of physical activity (54% VS. 41% 

respectively; CDC 2008).  Additionally, obese individuals suffer from more comorbidities such as 

arthritis, that may limit their attempts to exercise (CDC, 2011).  Though differences were statistically 

significant, no substantial differences were seen in prevalence of improved eating habits for normal 

weight and obese individuals (16.6% vs. 17.2%, respectively).  This conflicts with the finding that normal 

weight individuals had a greater intake of fruits and vegetables than obese individuals.   For example in 

CCHS 3.1, Dehghan, Akhtar-Danesh and Merchant (2011) found that 25% of normal weight and 19% of 

obese individuals consumed at least 5 servings of fruit and vegetables per day.  However, this 

discrepancy may be explained by the study’s exclusion criteria: the Dehghan et al (2011) study limited 

the age range to 18-64 years, and excluded individuals who suffered from chronic diseases.  Exclusion of 

those individuals may have resulted in discrepant findings.  

Within the HBC group, in all BMI categories combined, 12% of adults cited weight loss as the most 

important HBC.  Overall, 5% of males and 7% of females stated weight loss was the most important HBC.  

Among normal weight adults, 3% of males and 5% of females said they lost weight as their primary HBC; 

among overweight adults, 6% of males and 10% of females lost weight as their primary HBC; among 

obese individuals, 9% of males and 12% of females lost weight as their primary HBC.  In contrast, Kruger 

et al. (2008) estimates that 39% of males and 55% of females attempted to lose weight overall in the 
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NHANES 1999-2004 survey.  Even in the normal BMI population, 14% of males and 27% of females 

reported attempting to lose weight; in the obese population, this rate increased to 42% of males and 

41% of females (Kruger et al., 2008).   This discrepancy with the literature may be due to question 

wording.  In the HBC module, the CCHS asks for the single most important HBC performed.  Forcing 

respondents to chose a single HBC results in under-estimation of HBC among individuals employing 

more than one HBC strategy.   Additionally, Kruger et al. (2008) includes those who reported trying to 

lose weight or who lost ≥ 10 pounds in the past year.  Including the attempted weight loss group with 

the successful weight loss group resulted in an overestimation of weight loss as a HBC in that study.   

Descriptive Statistics: Barriers to Health Behaviour Change 

Analysis was also performed to determine the overall rate of various barriers among all individuals 

who performed HBC, regardless of BMI classification.  Overall, approximately half individuals who made 

a HBC experienced any barriers to doing so.  Given the difficulty in implementing behaviour change 

among adults, and the high rate of relapse, a high prevalence of barriers to HBC was assumed.  That half 

of individuals performing a HBC experienced no barriers is very encouraging to the health promotion 

field.  

In comparing these results to the previous literature it should be noted that no comparable 

population –based studies of barriers to HBC were found that could be directly compared to the current 

results.  The majority of previous studies have concerned barriers to specific aspects of HBC (e.g., 

physical activity only), not HBC as a whole.  Additionally, no other research has compared the 

prevalence of barriers to HBC between normal weight and obese individuals at the population-based 

level.     
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An analysis of barriers in the HBC group shows that no substantial differences were seen in 

prevalence of barriers to HBC based on BMI, as the reported prevalence of barriers differed by one 

percent between obese and normal weight individuals (51% vs. 52%, respectively).   Similarly, only small 

differences were seen between BMI groups in analyzing specific barriers in HBC.  For example, among 

those who had barriers, 36% of obese individuals cited lack of willpower as a barrier to HBC, while 32% 

of normal weight individuals did so as well.   Obese individuals who make a HBC do not experience a 

substantially higher rate of barriers than normal weight individuals. Given the host of socioeconomic 

and health-related issues associated with obesity, it is surprising that obese individuals do not 

experience greater barriers to HBC.   

A substantially greater proportion of obese individuals than normal weight individuals felt they 

should be doing more to improve health (78% vs. 63%; p < .001), regardless of their current HBC status.  

Obese individuals expressed a greater desire to do more to improve their health, yet do not have a 

higher prevalence of barriers to prevent them from doing so.  Therefore, the relationship between BMI 

and HBC barriers may be more subtle than initially thought.  Further research is required to explain this 

dissonance in the data.  

Among those who experienced barriers to HBC, lack of will power was the most commonly cited 

barrier to HBC overall (34%), followed by work schedule (28%) and family responsibilities (15%).  Limited 

research supports lack of will power as a barrier to HBC.  The Pilot Study of the Fitness of Australians 

survey (n=2,298), a nationally representative study, found that 26% of overweight or obese individuals 

and 23% of normal weight individuals said they were too lazy or not motivated enough to perform 

physical activity (Ball, Crawford & Owen, 2000). Otherwise, lack of will power was not commonly a 

question asked in national, population-based research of barriers to HBC.   
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Lack of time is the most commonly found barrier to HBC in the literature.  Time constraints are 

primarily a concern for performing physical activity (e.g. Ruelaz, Diefenbach, Simon & et al., 2007; 

Reichert et al., 2007; Tzormpatzakis & Sleap, 2007); however, some research has found time constraints 

to be a barrier to both health eating and physical activity (Mauro et al., 2008; Welch, McNaughton, 

Hunter, Hume & Crawford, 2008).  For example, Welch et al. (2008) surveyed 3,101 women in 

Melbourne, Australia regarding time pressure as a barrier to healthy eating and physical activity.  The 

authors found that 41% of respondents cited time as a barrier to healthy eating, and 73% cited time as a 

barrier to physical activity. Additionally, Tzormpatzakis and Sleap (2007) performed a systematic 

literature review related to participation in physical activity in Greece.  The sample sizes of the included 

studies varied, ranging from national to worksite-based.  The authors found lack of time to be the most 

common barrier to physical activity among Greek adults in the literature (Tzormpatzakis & Sleap, 2007).    

Unfortunately, lack of time was not a barrier investigated by the CCHS.    However, 28% of 

individuals in the HBC group found their work schedule to be a barrier to HBC, and 15% cited family 

responsibilities.   These findings are mirrored by research done in 1997 into all member states of the 

European Union (n=15,239) regarding barriers to increasing physical activity; on average, 28% of 

individuals cited work or study as a barrier to increasing physical activity, while 12% cited looking after 

children or the elderly (Zunft, Friebe, Seppelt, Widhalm et al., 1999).  As work and family responsibilities 

are time-intensive tasks that reduce time available for performing HBC, it may be inferred that time 

constraints are a barrier to HBC in the Canadian population.  

Low SES is a common barrier cited in the literature to HBC.  Most research on SES at the 

individual level uses educational attainment and income (personal or household) as indicators of SES 

(American Psychological Association, 2007).  In a review of the literature regarding barriers to obesity 

treatment, Mauro et al. (2008) states that individuals with lower SES cannot afford healthy foods, have 
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greater social acceptance of excess body weight, and experience safety concerns about outdoor physical 

activities in their neighborhoods.  Unfortunately, the CCHS does not provide a composite index of SES; 

however, only 4% of Canadians found cost to be a barrier to HBC.  Further analysis showed that those 

with the highest level of income only had a 3% greater prevalence of HBC than those with the lowest 

(44% vs. 41%, respectively).  In contrast, individuals with the highest level of education had a 12% higher 

prevalence of HBC than those with the lowest level (60% vs. 48%, respectively).   Education may be more 

salient in a high income country, in distinguishing those who will undertake a HBC from those who do 

not.    Though not stated by survey respondents, it can be concluded that the education aspect of SES is 

associated with HBC in a subset of the Canadian population.   

The literature has also found co-morbidities to be a barrier to HBC, particularly among the obese 

population.   Arthritis (CDC, 2011) and poor health-related quality of life (Heath & Brown, 2009) can be 

significant barriers to physical activity.  Mauro et al. (2008) states that a wide range of co-morbidities 

(e.g., mental health, sleep disorders, chronic pain, cardiovascular and endocrine disorders) can interfere 

with both physical activity and weight loss attempts among obese individuals.  For example, the Pilot 

Study of the Fitness of Australians survey found that 25.4% of overweight or obese individuals cited an 

injury or disability as a barrier to physical activity (Ball et al., 2000).  Similarly, a population-based survey 

in Pelotas, Brazil (n=3,100) found that 30.8% of obese individuals found injury or disease to be a barrier 

to physical activity (Reichert et al., 2007).   

In comparison, only 8% of obese individuals in this study found disability to be a barrier to HBC.  

A number of reasons may account for this discrepancy.  Though both previously mentioned studies are 

population-based, their sample sizes are substantially smaller than in this study.  Both are from different 

countries with different cultures than Canada; Brazil, being a developing country, has a particularly 

different culture.  Most importantly, both studies targeted physical activity only, where this study 
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analyzed a range of HBCs. It is probable that disability is a greater barrier to physical activity than other 

HBCs, and the effect of disability as a barrier is lessened by grouping physical activity with other HBCs.  

Furthermore, the CCHS splits the co-morbidity barrier into two responses, with ‘disability’ and ‘physical 

condition’.  If combined into one response, these barriers would have had a stronger representation.  

Additionally, among those with barriers, significantly more obese than normal weight respondents 

found disabilities and physical conditions to be barriers to HBC (8% vs. 3% and 6% vs. 3%, respectively; p 

< .001 for both).    As the literature emphasizes the co-morbidities as a barrier primarily among the 

obese population, the results of this study are supported by the literature.     

Furthermore, a systematic review on the effect of season and weather on physical activity in 

eight countries (n=291,883; Tucker & Gillialand, 2007) found that poor or extreme seasonal weather is a 

barrier to performing physical activity.  This conflicts with the findings of this study, where only 1% of 

Canadians overall found weather problems to be a barrier to HBC.   A number of reasons may account 

for this discrepancy.  The Tucker and Gillaland study synthesizes global data (including Canada, USA, 

Australia, Cyprus, Scotland, The Netherlands, France and Guatemala); it is possible that the nuances of 

Canadian weather were missed by being combined with other countries.  Secondly, Canada is a 

geographically vast country, with many weather zones.  Finally, physical activity is an aspect of HBC that 

is most affected by weather.  As HBC contains other facets, which are less affected by weather, the 

impact of weather as a barrier to HBC may have been lessened.     

Logistic Regression Model 

The logistic regression model evaluated certain variables for their influence on HBC.  Ultimately, 

the most influential predictors were: opinion of own weight; fruit and vegetable consumption; number 

of consultations with medical doctor; smoking status; and self-perceived general health.    
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Opinion of own weight was the most influential variable in the model.  Results of the logistic 

regression model indicated that opinion of own weight was an important predictor for HBC; individuals 

are 1.4 times more likely to perform a HBC when they feel they are overweight.  Previous research has 

supported the importance of perception of overweight in HBC, however the direction of that influence 

varies.   Yaemsiri, Slining and Agarwal (2010) found individuals were more likely to pursue weight 

control practices (diet and/or physical activity) when perceiving themselves to be overweight.   

However, Kuk, Ardem, Church, & et al. (2009) found that weight dissatisfaction was associated with 

lower levels of physical activity and fruit and vegetable consumption.  Atlantis et al. (2008) has found 

that overweight and obese individuals are significantly less likely to perform leisure-time physical 

activity when they perceive themselves to be overweight; however, there were no significant 

differences in fruit and vegetable consumption based on perception of overweight.    Given the variance 

between studies, further research is needed to better understand the relationship between perceived 

overweight and HBC.  

Total fruit and vegetable was the second most important predictor of HBC in the regression 

model, where those who consumed fruit and vegetables more than ten times per day were 1.4 times 

more likely to perform HBC than those who consumed less than five times per day.  The literature has 

supported the effect of diet quality on HBC.  Kimokoki, Newby, Gona, & et al. (2010) found that females 

with poorer diet quality tended to gain more weight than those with higher diet quality.  This association 

was moderated by smoking status, with former smokers of poor diet quality gaining the most weight.   

Similarly, Verheijden, Jans, Hildebrandt, and Hopman-Rock (2007) found that individuals who met 

guidelines for fruit and vegetable consumption were more likely to maintain participation in a web-

based HBC program for healthy weight and lifestyle. Given the agreement between the findings of this 

study and current literature, it may be possible that fruit and vegetable intake may be an important 
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indicator of underlying predictors of HBC in the Canadian population. However, fruit and vegetable 

consumption may be an indirect indicator of lifestyle, attitudes or other factors which may in turn be 

associated with HBC.  Further research is required to determine if this association is direct or spurious.  

Number of consultations with medical doctor entered third into the regression model.  Each 

additional visit with the doctor resulted in a 1.03 times greater probability of HBC.  Limited research has 

supported this finding; Janghorbani and Amini (2009) found that among diabetic Iranian adults, higher 

number of follow-ups significantly decreased amount of weight gained over 6 years.  However, given the 

weak odds ratio in this study and the highly specific population in the Janghorbani study, the 

effectiveness of number of visits with medical doctor in predicting HBC is questionable.  Further 

research is required to determine if this is an important factor in the HBC model.  

Smoking status was the fourth predictor of HBC in the regression model, where daily smokers 

were only .76 times as likely to perform HBC as those who never smoked; conversely, former daily 

smokers were 1.1 times as likely to perform HBC as those who never smoked.  These findings are similar 

to a study of the BRFSS 2000 (Bish et al., 2005), which found that current daily smokers were 

significantly less likely to try to lose weight than those who never smoked; former smokers were 

significantly more likely to try to lose weight than those who never smoked.  Similarly, Verheijden et al. 

(2007) found that individuals who never smoked were more likely to maintain participation in a web-

based HBC program.  Given the agreement between the findings of this study and current literature, it 

may be possible that smoking status may be an important predictor of HBC in the Canadian population.   

However, smoking status may be an indirect indicator of lifestyle or other factors which may in turn be 

associated with HBC.  Further research is required to fully understand this relationship.  
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Self-perceived health was the last predictor in the HBC regression model.  Compared to those 

with excellent health, those with poor/fair self-rated health were 1.3 times more likely to undergo a HBC 

in the past year.  Limited research partially supports this finding, as Bish et al. (2006) found that among 

males, there was a significant positive association with trying to lose weight and number of physically 

unhealthy days; females had a high prevalence of trying to lose weight regardless of HRQOL.  The limited 

literature in this area indicates that further research is required before determining the predictive 

power of self-perceived health on HBC in the Canadian population.  

A number of articles indicated the importance of BMI as a predictor for HBC.  For example, 

Verheijden et al. (2007) found that obese individuals were more likely than normal weight individuals to 

maintain participation in a HBC-promotion program.  Teixeria, Going, Sardinha and Lohman (2005) 

found a positive correlation between BMI and weight loss.  Godin et al. (2008) found a BMI to be a direct 

predictor of physical activity, where obese individuals were less likely to be physically active.  Though 

this study found BMI to be a statistically significant predictor of HBC, it did not have a substantive effect 

on the model; BMI was entered as the 15th predictor, and only explained 0.1% of the variance in the 

model.   Two reasons may account for this issue.  First, one weakness of forward stepwise regression is 

its allocation of variance shared between two predictors (Field, 2005).  If a stronger predictor shared 

variance with BMI, that predictor would account for all shared variance independently, leaving BMI only 

with the unique variance to account for.  Though screening for multicollinearity has reduced the 

probability of this occurrence, overlap between predictors is still present to a lesser degree.  Secondly, 

this definition of HBC contains both weight loss and physical activity.  BMI has a positive influence on 

weight loss, but a negative influence on physical activity.  By combining a positive and negative influence 

into the model, the overall influence of BMI may have been diminished.   
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Furthermore, some variables in the model were seen on Foresight’s Obesity System Map, a 

conceptual illustration of the interdependencies of various variables related to obesity in the UK 

(Butland et al., 2007). Among other variables, the Foresight System Map includes social acceptability of 

fatness, nutritional quality of food and drink, and smoking cessation as part of the obesity system 

(Butland et al., 2007).    These variables were mirrored by some variables used in the regression model 

(e.g. opinion of own weight, fruit and vegetable consumption, and smoking status). Therefore, some 

variables that are important in the conceptualization of obesity are also seen in this model.   

Caution must be used when interpreting this regression model.  Only 6% of overall variance was 

accounted for, and the H+L test indicates that the model poorly fits the data.  However, the results of 

this study confirm the difficulty of predicting HBC in the literature.  Stubbs, Whybrow, Teixeria, & et al. 

(2011) found that most models predicting weight loss among the obese population explain no more 

than 25-30% of the variance.  Common reasons for poor prediction are highly heterogeneous 

populations, treatments, constructs and measures of constructs.  Similarly, a meta-synthesis of HBC 

meta-analyses showed that health-promotion interventions addressing physical activity and eating 

produced limited effect sizes (Johnson, Scott-Sheldon & Carey, 2010).  Studies with briefer interventions 

exhibited larger effects; as initial HBC is easier to accomplish and maintenance is more challenging, the 

authors postulate that shorter interventions may appear more effective due to briefer follow-up 

intervals.   Finally, Johnson et al. (2010) found that efficacy decreases as study sample size increases, 

suggesting the impact of HBC interventions is attenuated in larger groups.  

A number of reasons are responsible for the lower variance accounted for in this model than is 

seen in the literature.  The conceptualization of HBC was highly heterogeneous, as the CCHS definition 

of HBC addressed multiple behaviours.  Additionally, the sample population was highly heterogeneous, 

including many respondents that would have been excluded from other studies.   The sample size was 
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larger than many other studies, perhaps resulting in an attenuation effect seen in larger groups (Johnson 

et al., 2010).   Finally, a number of important predictors were excluded from the model, due to 

unavailability or collinearity with the dependent variable (e.g., leisure-time physical activity in past 3 

months).  

Strengths of the study 

 Some of the most important strengths of this study stem from providing novel findings of the 

prevalence of HBC at the population level.  Prevalence on all three obesity-related HBC activities 

(increased exercise, weight loss, and improved diet) has not been previously published.   Though 

estimates of attempted weight loss are common in the literature, no other research as also estimated 

the prevalence of attempting to increase physical activity or improve diet as well.  As obesity is a chronic 

condition requiring multimodal treatment, the inclusion of increasing physical activity and improving 

diet provides a more complete picture of all aspects of HBC relating to obesity treatment.   Additionally, 

exploration of possible differences in HBC by BMI classification is also a novel finding of this study; no 

other research has compared the prevalence of barriers to HBC between normal weight and obese 

individuals at the population-based level.    Finally, previous research has not analyzed population-based 

barriers to HBC as extensively as this study.   Analysis of these barriers provides further insight into the 

challenges overweight and obese individuals face when attempting to improve their health.  

Another important strength of this study is its generalizability to the entire adult Canadian 

population. In many studies, the sample group tends to be experimenter-selected or self-selected, which 

may not represent the general population, the obese subset, or the population most in need of that 

particular treatment (Stubbs et al., 2011).   Additionally, data on weight loss and maintenance are from 

clinical trials, however individuals seen in obesity clinics tend to differ substantially in many ways from 

the general population; those individuals are more overweight,  more likely to be binge eaters, and 
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more likely to have previous failed attempts at weight loss (Stubbs et al., 2011).   Furthermore, many 

studies exclude individuals with multiple co-morbidities, despite the fact that obesity is a complex 

disease where the occurrence of multiple co-morbidities is likely. When attempting to transfer the 

results of these studies to the general population, the findings often fail to apply.  By including 

individuals often excluded from other studies, the findings can be generalized to a wider population, one 

that is more representative of that seen in the healthcare system.   

Finally, another strength of this study was its large statistical power.  With a sample size 

exceeding 100,000 individuals, this study was able to use statistical modelling that would be unavailable 

to smaller sample sizes.   Additionally, many predictive models of exercise or weight loss are 

underpowered, and therefore can miss real predictors by generating false negatives (Type II error) 

(Stubbs et al., 2011).  This study has a very low probability of Type II error; therefore, any negative 

results in this study are very likely true negatives.  

Limitations with the study 

The main limitation of this study is that the HBC module of the CCHS survey required HBC to be 

conceptualized as a binary (yes/no) issue.  Several factors associated with HBC (e.g. psychopathology, 

self-motivation), change over time, but this limited conceptualization of HBC may miss these subtleties 

(Stubbs et al., 2011).    

During treatment, it is increasingly clear that different people change various traits to differing 

degrees over time, and so the correlates of successful weight loss are complex, heterogeneous and 

dispersed over time.  While this is the point at which most change actually occurs, changes are not 

uniform across individuals or times, making causal relations difficult to establish. (Stubbs et al. 2011, 

p. 702) 
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According to the Transtheoretical Model, individuals travel through several stages of change in lifestyle 

modification (Greene, Rossi, Rossi, & et al., 1999), however the design of this study analyzes only one 

point in the cycle.  Individuals in the active or maintenance stages would have responded ‘yes’ to HBC, 

while individuals in the precontemplation, contemplation, or preparation stage would all have 

responded ‘no’ to HBC.  This enforced choice excludes the possibility that HBC may exist on a continuum 

and therefore limits our understanding.   A more flexible conceptualization of HBC would have provided 

more depth to our understanding in this regard.  This could be address in future studies by first running 

exploratory analyses to determine how Canadians conceptualize HBC, then using the findings to inform 

survey generation.   

Another limitation was the way the CCHS defined HBC.   Individuals will often implement multiple 

HBCs simultaneously to achieve a goal, e.g. increase physical activity and improve diet as a means for 

losing weight.  By forcing individuals to choose one HBC, this study presents an incomplete picture of 

the prevalence of specific types of HBC.  Several of the strongest predictors of HBC in the literature were 

not measured in the CCHS (e.g., perceived behavioural control, weight cycling), or were only asked by a 

subset of individuals and could not be included in the model.  Other predictors (e.g. leisure-time physical 

activity level) were indicators of HBC due to the way questions were framed in the CCHS, and were 

excluded.  The limited variability accounted for in the regression model may be due to the exclusion of 

important predictors in analysis.  

Additionally, the CCHS did not ask respondents about actual changes that were made to health 

behaviours.  This study lack details about HBC, e.g., how much weight was lost, how much physical 

activity was increased, what changes to the diet were made, or the length of time in which this 

occurred.  Degrees of HBC vary greatly, and different predictors and barriers may be associated with 
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different degrees of change.   By using data lacking in specific details, we were unable to identify many 

possible subtleties to HBC characteristics.   

Furthermore, this study did not differentiate between HBC and non-HBC groups when analyzing 

barriers; individuals who felt they should improve their health but did not implement a HBC may 

experience different barriers than those who made a HBC.  The characteristics of the non-HBC group are 

very important to understand for increased efficacy of health promotion interventions.  Identifying and 

addressing the barriers faced by non-HBC individuals who want to improve their health may result in 

better outcomes to HBC programs.   

Finally, the use of self-reported behaviour change may be a limitation to this study.  Ruelaz et al. 

(2007) found that healthcare providers and patients differed significantly in their beliefs about weight 

management.  For example, healthcare providers were more likely than patients to perceive patients’ 

lack of motivation or ability to lose weight.   Using self-reported behaviour change may skew the results 

of this study, suggesting more people are successful in HBC than is truly the case.  

Next steps 

Further research should be designed to address all appropriate facets of HBC.  For example, 

studies should analyze HBC across the all stages of change, to better understand the secular trends 

missed by this study.  Furthermore, by using a definition of HBC that allows for multiple changes to be 

performed simultaneously, future studies will produce results more representative of the actual HBC 

strategies used by the population; this will allow for more generalizable results. Further studies should 

also inquire into the details of HBCs performed (e.g. how much weight lost, how much physical activity 

increased, and over what time period).  Since individual definitions of HBC vary so greatly, this will allow 

for a better understanding of the topic.  Observed data are more desirable than self-reported data, due 
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to increased validity and reliability.  Finally, future studies should analyze the barriers specific to 

individuals who did not perform a HBC.  This may allow future interventions to better address those 

barriers in the population, potentially increasing the prevalence of HBC.   

Conclusion 

This study produced novel findings regarding HBC change characteristics of Canadians.  Over half 

of individuals stated they did something to improve their health in the past year, and there were no 

substantial differences in prevalence of barriers based on BMI.  Disability and cost were not important 

barriers to HBC; rather, lack of will power and lack of time were most common.  By incorporating these 

findings into obesity interventions, healthcare practitioners and their clients may experience more 

success in the battle against obesity.   



54 

 

 

Appendix A: CCHS Variables 
Table 1: CCHS Variables Included 

CCHS content Variable Names  Variable Description Comments 

Data Weighting WTS_MHH 

WTS_SHH 

Master weight 

Share weight 

Final CCHS 

household weights,   

found on the 

household weight 

file 

Sex DHH_SEX Sex  

Age DHHGAGE Age   

Self-reported height & 
weight                        
 

HWTDBMI 

HWTDISW  

 

HWTDWTK 

HWTDHTM 

HWT_4 

Self-reported BMI 

BMI classification (18 + yrs) – 

international standard 

Weight (kg) self-report 

Height (m) self-report 

Opinion of own weight (self-

report) 

HWTDBMI derived 

from HWTDWTK and 

HWTDHTM 

 

HWT_4 includes 

overweight  (1), 

underweight  (2), 

just about right  (3) 

Education EDUDR04 Highest level of education – 

respondent 

EDUDR04 ranges 

from 1 to 4; less than 

secondary school 

graduation to post-

secondary 

graduation 

Income INCDPER Personal income from all 

sources 

INCDPER  ranges 

from 1 to 12; no 

income to ≥$100,000 

Immigration 

characteristics 

SDCGCB 

SDCDABT 

SDCFIMM 

SDCGRES 

Country of birth (grouped) 

Aboriginal identity 

Immigrant to Canada 

Time in Canada since 

 

SDCDABT includes 

aboriginal  (1) or not 

aboriginal  (2) 
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CCHS content Variable Names  Variable Description Comments 

 

SDCGCGT 
immigration 

Cultural/racial background 

Smoking status 

 

SMKDSTY Type of smoker   SMKEDSTY ranges 

from 1 to 6; daily 

smoker to never 

smoked 

Alcohol status ALNDTYP 

ALCDTTM 

Type of drinker (lifetime) 

Type of drinker (last 12 months) 

ALNDTYP ranges 

from 1-4; regular 

drinker to never 

drank 

Food Choice FVCGTOT Daily total consumption 

fruit/veg 

FVCGTOT classifies 

the respondent 

based on the 

number of times per 

day he/she eats 

fruits and vegetables 

Food security FSCDHFS Household food security status  FSCEDHFS ranges 

from 0 to 3; food 

secure to food 

insecure with severe 

hunger 

Physical 

Activity/Sedentary 

activities 

PACDPAI 

 

SACDTOT 

Leisure time physical activity 

index 

Total # hours sedentary 

activities per week 

PACDPAI categorizes 

as “active” (≥3 

METs/d), 

“moderately active” 

(1.5-2.9 METs/d), 

and “inactive” (0-1.4 

METs/d) based on 

the total daily Energy 

Expenditure values 

(kcal/kg/day), 

derived from self-

reported leisure time 

physical activities in 
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CCHS content Variable Names  Variable Description Comments 

the past 3 months 

Chronic conditions 

 

 

 

 

 

 

CCC_071 

CCC_101 

CCC_121 

CCC_280 

 

CCC_051 

CCC_061 

Have high blood pressure  

Have diabetes 

Have heart disease 

Have diagnosed mood disorder  

 

Have arthritis or rheumatism  

Have back problems (other 

than fibromyalgia or arthritis) 

 

 

 

CCCE_280 includes 

depression, 

dysthymia, bipolar 

disorder, manic 

depression 

 

Medication Use CCC_073 

CCC_105 

CCC_106 

Takes hypertension meds 

Diabetic – takes insulin 

Diabetic – takes oral 

hypoglycemics 

 

Changes made to improve 

health 

CIH_1 

CIH_2 

Did something to improve 

health 

Most important change made 

to improve health 

CIH_2 includes 

increased 

exercise/sports (1), 

lost weight (2), 

changed 

diet/improved eating 

habits (3), quit 

smoking/reduced 

amount smoked (4), 

drank less alcohol 

(5), reduce stress 

level (6), received 

medical treatment 

(7), took vitamins (8), 

other (9) 

Barriers to improving 

health 

CIH_5 Barrier to improving health 

Barrier to improving health – 

 

All CIH_6 variables 
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CCHS content Variable Names  Variable Description Comments 

CIH_6A 

CIH_6B 

CIH_6E 

CIH_6F 

 

CIH_6G  

CIH_6H 

CIH_6I 

 

CIH_6J 

CIH_6K 

CIH_6L 

CIH_6M 

lack will power 

Barrier to improving health – 

work schedule 

Barrier to improving health – 

too costly 

Barrier to improving health – 

too stressed 

Barrier to improving health – 

disability/health problem  

Barrier to improving health – 

other  

Barrier to improving health – 

family responsibilities 

 

Barrier to improving health – 

addiction to drugs/alcohol 

Barrier to improving health – 

physical condition 

Barrier to improving health- not 

available in area 

Barrier to improving health – 

transportation problems 

include yes (1) or no 

(2) 

Health Status RACDPAL 

 

HCUDMDC 

Participation/activity limitation 

 

Healthcare utilization (# 

consults with doctor in past 12 

months – family doctor or 

specialist) 

RACDPAL classifies 

respondents based 

on frequency of 

activity limitation 

due to long-term 

physical/mental  

health problems 
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CCHS content Variable Names  Variable Description Comments 

Self-perceived health 

 

 

GEN_02 

 

GEN_02A 

GEN_07 

 

GEN_08 

GEN_09 

GEN_10 

GENDHDI 

GENDMHI 

Self-perceived health vs 1 yr 

ago 

Satisfaction with life in general  

Self-perceived stress 

 

Worked at job (past 12 months) 

 

Self-perceived work stress 

Sense of belonging-local 

community 

Self-rated physical health 

Self-rated mental health 

GEN_02, GEN_02A, 

GEN_07, GEN_09, 

AND GEN_10 are 

rated on a 5-point 

scale, where a lower 

number indicates a 

more positive 

response 

 

GENDHDI and 

GENDMHI indicate 

the respondent’s 

physical or mental 

health status based 

on his/her own 

judgement, where 

higher scores 

indicate more 

positive perceived 

health status 
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Table 2: Predictors of Obesity Risk 

Predictor Variable 
Name 

Variable Description Reference 

Age DHHGAGE Age Brunner, Chandola, & Marmot, 2007; Slater 
et al., 2009 

Sex DHH_SEX Sex Brunner, Chandola, & Marmot, 2007; Chang 
& Lauderdale, 2005; Chen & Mao, 2006; 
Flegal et al., 2010 

Race SDCDCGT Cultural/racial 
background 

Chang & Lauderdale, 2005 

Education EDUDR04 Highest level of 
education – 
respondent 

Brunner, Chandola, & Marmot, 2007; Slater 
et al., 2009; Torrance, Hooper, & Reeder, 
2002 

Income INCDPER Personal income from 
all sources 

Chang & Lauderdale, 2005; Kant & Graubard, 
2007; Slater et al., 2009 

Immigration 
status 

SDCGCB 

 

SDCGRES 

Country of birth – 
grouped 

Time in Canada since 
immigration 

Akresh, 2008; Goel et al., 2004; Slater et al., 
2009 

Alcohol intake ALNDTYP Type of drinker 
(lifetime)  

Arif & Rohrer, 2005; Brunner, Chandola, & 
Marmot, 2007 

Smoking status SMKDSTY Type of smoker  Brunner, Chandola, & Marmot, 2007; Flegal 
et al., 2010; Torrance et al., 2002 

Job stress GEN_09 Self-perceived work 
stress 

Brunner, Chandola, & Marmot, 2007 

Physical 
activity level 

PACDPAI 

 

Leisure time physical 
activity index 

Brunner, Chandola, & Marmot, 2007; Chen & 
Mao, 2006; Slater et al., 2009 

Depression CCC_280 Have diagnosed mood 
disorder 

Ma & Xiao, 2010 
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Table 3:  Predictors of Weight Loss Attempts among the Obese Population 

Predictor Variable 
Name 

Variable Description Reference 

Age DHHGAGE Age  Kraschnewski et al., 2010 

Sex DHH_SEX Sex Bersamin et al., 2009; Bish et al., 2006; 
Bish et al., 2007; Kraschnewski et al., 
2010; Lemon et al., 2009 

Race SDCDCGT Cultural/racial 
background 

Kraschnewski et al., 2010 

Education EDUDR04 Highest level of 
education – 
respondent 

Bish et al., 2005; Kraschnewski et al., 
2010 

Income INCDPER 
 

Personal income 
from all sources 

Bersamin et al., 2009 

Immigration status SDCGCB 
 
 
SDCGRES 

Country of birth – 
grouped 
 
Time in Canada since 
immigration 

Ahluwalia et al., 2007 

Depression CCC_280 Have diagnosed 
mood disorder 

Lee et al., 2004 

Activity limitations RACDPAL Participation and 
activity limitation 

Bish et al., 2006; Bish et al., 2007 

# unhealthy days GENDHDI Self-rated health Bish et al., 2006; Kraschnewski et al., 
2010 

Overweight perception HWT_04 Opinion of own 
weight (self-report) 

Lee et al., 2004; Lemon et al., 2009 

Satisfaction with weight Not 
available 

-- Lee et al., 2004 

Medical diagnosis of 
overweight 

Not 
available 

-- Singh & Lopez-Jimenez, 2010 

Medical 
recommendation to 
lose weight 

Not 
available 

-- Andreyeva et al., 2010; Bish et al., 
2005; Singh & Lopez-Jimenez, 2010 

Perceive health risk 
regarding weight 

Not 
available 

-- Gregory et al., 2008 
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Table 4: Predictors of Physical Activity among the Obese Population 

Predictor Variable 
Name 

Variable Description Reference 

Age DHHGAGE Age  Godin et al., 2008 

Sex DHH_SEX Sex Hallal et al., 2008 

Education EDUDR04 Highest level of education – 
respondent 

Hallal et al., 2008 

# unhealthy days GENDHDI Self-rated health Heath & Brown, 
2009 

Overweight perception HWT_04 Opinion of own weight (self-
report) 

Atlantis et al., 2008 

Past physical activity 
behaviour 

Not available -- Godin et al., 2008 

Perceived behavioural 
control 

Not available -- Godin et al., 2008 
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Appendix B: Initial Results 
Table 6: Detailed Demographic Characteristics by BMI classification 

Variable BMI Classification p-value 

Obese 
n=30442 

(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

  (%) 

Sex Male 16273 
(53.5) 

19389 
(61.0) 

21268 
(43.3) 

<.001 

Female 14133 
(46.5) 

12408 
(39.0) 

27853 
(56.7) 

Not stated 36 34 55 

Age 18-24 1877 
(6.2) 

2345 
(7.4) 

7994 
(16.3) 

<.001 

25-34 4479 
(14.7) 

4970 
(15.6) 

9456 
(19.2) 

35-44 6025 
(19.8) 

6178 
(19.4) 

9516 
(19.4) 

45-54 6832 
(22.5) 

6987 
(22.0) 

9206 
(18.7) 

55-64 6066 
(20.0) 

5565 
(17.5) 

6050 
(12.3) 

65+ 5127 
(16.9) 

5751 
(18.1) 

76899 
(14.1) 

Not stated 36 35 55 

Mean BMI (standard deviation) 34.3 
(4.4) 

27.9 
(1.1) 

22.4 
(1.7) 

<.001 

Highest level 
education 

Less than 
secondary 

5740 
(19.4) 

4893 
(15.9) 

6137 
(12.8) 

<.001 

Secondary 
graduate 

5052 
(17.1) 

5160 
(16.7) 

7920 
(16.6) 

Other post-
secondary 

2368 
(8.0) 

2337 
(7.6) 

4665 
(9.8) 

Post-sec 
graduate 

16436 
(55.5) 

18513 
(59.9) 

29067 
(60.8) 

Not stated 846 928 1387 

Total 
Personal 
Income 
 

0-$19,999 7739 
(29.2) 

6639 
(24.4) 

13499 
(32.2) 

<.001 

$20,000-$39,999 7419 
(28.0) 

7701 
(28.2) 

12245 
(29.2) 

$40,000-$59,999 5377 
(20.3) 

5784 
(21.2) 

8139 
(19.4) 

$60,000-$79,999 2939 
(11.1) 

3666 
(12.8) 

4318 
(10.3) 

$80,000+ 3006 3635 3670 
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Variable BMI Classification p-value 

Obese 
n=30442 

(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

  (%) 

(11.4) (13.4) (8.9) 

Not stated 3962 4553 7305 

Urban and 
Rural Areas 

Urban  23773 
(78.2) 

25666 
(80.7) 

41393 
(84.3) 

<.001 

Rural 6633 
(21.8) 

6131 
(19.3) 

7729 
(15.7) 

Not stated 36 34 54 

Country of 
Birth 

Canada 24322 
(81.8) 

23485 
(75.5) 

35344 
(73.7) 

<.001 

Other North 
America 

351 
(1.2) 

365 
(1.2) 

684 
(1.3) 

South & Central 
America & 
Caribbean 

883 
(3.0) 

1117 
(3.6) 

1269 
(2.6) 

Europe 2576 
(8.7) 

3141 
(10.1) 

3865 
(8.1) 

Africa 308 
(1.0) 

566 
(1.8) 

813 
(1.7) 

Asia 1244 
(4.2) 

2328 
(7.5) 

5908 
(12.3) 

Oceania 43 

(.1) 

50 

(.2) 

96 

(.2) 

Not stated 716 779 1197 

Aboriginal 
identity 

Aboriginal 1240 
(4.2) 

897 
(2.9) 

1269 
(2.7) 

<.001 

Not Aboriginal 28382 
(95.8) 

30104 
(97.1) 

46604 
(97.3) 

Not stated 820 830 1303 

Cultural/ 
racial 
background 

White 25524 
(90.0) 

25583 
(85.2) 

37470 
(80.5) 

<.001 

Other 2823 
(10.0) 

4453 
(14.8) 

9051 
(19.5) 

N/A 1242 897 1270 

Not stated 853 898 1385 

Immigrant to 
Canada 

Immigrant 5211 
(17.6) 

7315 
(23.6) 

12195 
(25.5) 

<.001 

Not Immigrant 24500 
(82.4) 

23695 
(76.4) 

35698 
(74.5) 

Not stated 731 821 1283 

Type of Daily 5212 5377 9745 <.001 
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Variable BMI Classification p-value 

Obese 
n=30442 

(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

  (%) 

smoker (17.2) (17.0) (19.9) 

Occasional 774 
(2.6) 

846 
(2.7) 

1544 
(3.2) 

Always 
Occasional 

486 
(1.6) 

562 
(1.8) 

1088 
(2.2) 

Former Daily 9653 
(31.9) 

9043 
(28.6) 

10211 
(20.9) 

Former 
Occasional 

4326 
(14.3) 

4875 
(15.4) 

7476 
(15.3) 

Never Smoked 9863 
(32.5) 

10962 
(34.6) 

18867 
(38.6) 

Not stated 128 166 245 

Type of 
drinker 

Regular Drinker 18318 
(61.0) 

21322 
(68.1) 

33007 
(68.2) 

<.001 

Occasional 
Drinker 

5797 
(19.3) 

4530 
(14.5) 

6780 
(14.0) 

No Drink Last 12 
Months 

5897 
(19.7) 

5468 
(17.5) 

8628 
(17.8) 

Not stated 430 511 761 

Household 
Food 
Security 
Status 

Secure 27325 
(93.6) 

29075 
(95.4) 

48266 
(94.8) 

<.001 

Insecure without 
Hunger 

1108 
(3.8) 

878 
(2.9) 

1618 
(3.2) 

Insecure with 
Moderate 
Hunger 

603 
(2.1) 

418 
(1.4) 

840 
(1.6) 

Insecure with 
Severe Hunger 

162 
(.6) 

88 
(.3) 

213 
(.4) 

Not stated 1244 1372 2095 

 

Table 7: Lifestyle Characteristics by BMI Classification 

Variable BMI Classification p-value 

Obese 
n=30442 

(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

(%) 

Daily 
consumption 
of fruits and 
vegetables 

Less than 5 per 
day 

17959 
(61.0) 

17790 
(57.9) 

25903 
(54.3) 

<.001 

5-10 times per 
day 

10419 
(35.4) 

11676 
(38.0) 

19249 
(40.3) 

More than 10 1060 1243 2560 
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Variable BMI Classification p-value 

Obese 
n=30442 

(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

(%) 

times per day (3.6) (4.0) (5.4) 

Not stated 1004 1122 1464 

Physical 
activity index 

Active 
(≥3 METs/d) 

5247 
(17.3) 

7905 
(24.9) 

13206 
(26.9) 

< .001 

Moderate 
active (1.5 – 
2.9 METs/d) 

7103 
(23.4) 

8192 
(25.8) 

12387 
(25.3) 

Inactive ( 0 – 
1.4 METs/d) 

18023 
(59.3) 

15641 
(49.3) 

23458 
(47.8) 

Not stated 67 93 665 

Total hours 
sedentary 
activity per 
week 

0-9 4656 
(15.5) 

5894 
(18.7) 

9733 
(20.0) 

<.001 

10-19 7638 
(25.4) 

8906 
(28.3) 

14310 
(29.4) 

20-29 11614 
(38.6) 

11248 
(35.7) 

16551 
(34.0) 

30-39 3640 
(12.1) 

3397 
(10.8) 

4970 
(10.2) 

40+ 2577 
(8.6) 

2058 
(6.5) 

3150 
(6.4) 

Not stated 317 328 1002 

Opinion of 
own weight 

Overweight 26299 
(86.6) 

16907 
(53.3) 

7069 
(14.4) 

< .001 

Underweight 90 
(.3) 

169 
(.5) 

3159 
(6.4) 

Just about 
right 

3966 
(13.1) 

14656 
(46.2) 

38835 
(79.2) 

Not stated 87 99 653 

 

Table 8: Health Characteristics by BMI Classification  

Variable BMI Classification p-value 

Obese 
n=30442 

(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

(%) 

Has high blood 
pressure 

Yes 9015 
(29.8) 

6209 
(19.6) 

5248 
(10.7) 

<.001 

No 21287 
(70.2) 

25513 
(80.4) 

43745 
(89.3) 

Not stated 140 109 723 

Has diabetes Yes 3973 1918 1567 <.001 
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Variable BMI Classification p-value 

Obese 
n=30442 

(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

(%) 

(13.1) (6.0) (3.2) 

No 26288 
(86.9) 

29857 
(94.0) 

47536 
(96.8) 

Not stated 81 56 613 

Has heart 
disease 

Yes 2214 
(7.3) 

1793 
(5.6) 

1819 
(3.7) 

<.001 

No 28122 
(92.7) 

29948 
(94.4) 

47239 
(96.3) 

Not stated 106 90 658 

Has mood 
disorder 

Yes 2847 
(9.4) 

1926 
(6.1) 

2811 
(5.7) 

<.001 

No 27504 
(90.6) 

29849 
(93.9) 

46268 
(94.3) 

Not stated 91 56 637 

Has arthritis Yes 7010 
(23.1) 

5572 
(17.6) 

6169 
(12.6) 

<.001 

No 23341 
(76.9) 

26175 
(82.4) 

42844 
(87.4) 

Not stated 91 84 703 

Has back 
problems 

Yes 7731 
(25.5) 

7079 
(22.3) 

9529 
(19.4) 

<.001 

No 22634 
(74.5) 

24699 
(77.7) 

39547 
(80.6) 

Not stated 77 53 640 

Takes 
medication for 
high blood 
pressure 

Yes 8433 
(76.4) 

5865 
(74.6) 

4903 
(70.1) 

<.001 

No 2605 
(23.6) 

1999 
(25.4) 

2092 
(29.9) 

Not stated 19404 23967 42721 

Diabetic – 
takes insulin 

Yes 756 
(19.2) 

353 
(18.9) 

383 
(24.7) 

<.001 

No 3191 
(80.8) 

1519 
(81.1) 

1169 
(75.3) 

Not stated 26495 29959 48164 

Diabetic – 
takes pills for 
blood sugar 

Yes 3119 
(79.0) 

1282 
(68.4) 

982 
(63.4) 

<.001 

No 830 
(21.0) 

593 
(31.6) 

568 
(36.6) 

Not stated 26493 29956 48166 
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Table 9: Prevalence of HBC Characteristics by BMI 

*Other includes: Quit smoking/reduced amount smoked, Drank less alcohol, Reduce stress level, Received medical 
treatment, Took vitamins, and undisclosed other. 

 

  

Variable BMI Classification p-value 

Obese 
n=30442 

(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

(%) 

Whole 
group 

n=111449 
(%) 

Did something 
to improve 
health 
(CIH_1) 

Yes 18314 
(60.2) 

18607 
(58.5) 

27114 
(55.2) 

64035 
(57.5) 

<.001 

No 12092 
(39.8) 

13190 
(41.5) 

22006 
(44.8) 

47288 
(42.5) 

Don’t 
know/refused  

36 35 55 126 

Most 
significant 
Health 
Behaviour 
Change 
(CIH_2) 

Not 
Applicable 

12092 
(39.8) 

13190 
(41.5) 

22007 
(44.9) 

47289 
(42.5) 

<.001 

More 
Exercise 

7898 
(26.0) 

9460 
(29.8) 

14578 
(29.7) 

31936 
(28.7) 

Lost Weight 3121 
(10.3) 

2315 
(7.3) 

1910 
(3.9) 

7346 
(6.6) 

Improved 
Eating Habits 

3156 
(10.4) 

3087 
(9.7) 

4502 
(9.2) 

10745 
(9.7) 

Other * 4113 
(13.5) 

3708 
(11.7) 

6069 
(12.3) 

13890 
(12.5) 

Don’t 
know/refused 

25 37 55 117 

Not stated 36 34 56 126 

Thinks should 
do something 
else (CIH_3) 

Yes 23405 
(77.5) 

21399 
(67.7) 

30913 
(63.2) 

75717 
(68.4) 

<.001 

No 6801 
(22.5) 

10227 
(23.3) 

17989 
(36.8) 

35017 
(31.6) 

Don’t 
know/refused 

201 172 219 589 

Not stated 36 34 56 126 

Have Barrier to 
improving 
health 
(CIH_5) 

Yes  11885  
(50.9) 

10269 
(48.1) 

16039 
(52.0) 

38193 
(50.6) 

<.001 

No 11452 
(49.1) 

11079 
(51.9) 

14790 
(48.0) 

37321 
(49.4) 

N/A 6801 10227 17989 35017 

Don’t 
know/refused 

67 51 84 201 

Not stated 236 206 274 717 
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Table 10: HBC characteristics by BMI (among those who made a HBC) 

*Other includes: Quit smoking/reduced amount smoked, Drank less alcohol, Reduce stress level, Received medical 
treatment, Took vitamins, and undisclosed other. 

 

Table 11: Barriers among HBC group (including those with no barriers) 

Variable Whole Group 
n=111449 

(%) 

Has barrier 
overall 

Yes  38193 
(50.6) 

No Barrier 37321 
(49.4) 

N/A 35017 

Don’t 
know/refused 

52 

Not stated 919 

Barrier – lack will 
power 

Yes  12819 
(17.0) 

No 62643 
(83.0) 

N/A 35017 

Don’t 
know/refused 

52 

Not stated 919 

Barrier – work 
schedule 

Yes  10695 
(14.2) 

Variable BMI Classification p-value 

Obese 
n=30442 

(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

(%) 

Whole 
group 

n=111449 
(%) 

Most 
significant 
Health 
Behaviour 
Change 
(CIH_2recoded) 

More 
Exercise 

7898 
(43.2) 

9460 
(50.9) 

14578 
(53.9) 

31936 
(50.0) 

<.001 

Lost Weight 3121 
(17.0) 

2315 
(12.5) 

1910 
(7.1) 

7346 
(11.5) 

Improved 
Eating Habits 

3156 
(17.2) 

3087 
(16.6) 

4502 
(16.6) 

10745 
(16.8) 

Other * 4113 
(22.6) 

3708 
(20.0) 

6069 
(22.5) 

13890 
(21.7) 

Nothing 12092 13190 22007 47289 

Don’t 
know/refused 

25 37 55 117 

Not stated 36 34 56 126 
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Variable Whole Group 
n=111449 

(%) 

No 64767 
(85.8) 

N/A 35017 

Don’t 
know/refused 

52 

Not stated 919 

Barrier - other Yes  6554 
(8.7) 

No 68909 
(91.3) 

N/A 35017 

Don’t 
know/refused 

52 

Not stated 919 

Barrier – family 
responsibilities 

Yes  5794 
(7.7) 

No 69668 
(92.3) 

N/A 35017 

Don’t 
know/refused 

52 

Not stated 919 

Barrier – too 
stressed 

Yes  2124 
(2.8) 

No 73338 
(97.2) 

N/A 35017 

Don’t 
know/refused 

52 

Not stated 919 

Barrier – too 
costly 

Yes  2139 
(2.8) 

No 73322 
(97.2) 

N/A 35017 

Don’t 
know/refused 

52 

Not stated 919 

Barrier - disability Yes  2016 
(2.7) 

No 73447 
(97.3) 

N/A 35017 
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Variable Whole Group 
n=111449 

(%) 

Don’t 
know/refused 

52 

Not stated 919 

Barrier – physical 
condition 

Yes  1423 
(1.9) 

No 74040 
(98.1) 

N/A 35017 

Don’t 
know/refused 

52 

Not stated 919 

Barrier – weather 
problems 

Yes  732 
(1.0) 

No 74729 
(99.0) 

N/A 35017 

Don’t 
know/refused 

52 

Not stated 919 

Barrier – 
addiction to 
drugs/alcohol 

Yes  357 
(.5) 

No 75104 
(99.5) 

N/A 35017 

Don’t 
know/refused 

52 

Not stated 919 

Barrier – not 
available in area 

Yes  337 
(.4) 

No 75126 
(99.6) 

N/A 35017 

Don’t 
know/refused 

52 

Not stated 919 

Barrier – 
transportation 
problems 

Yes  210 
(.3) 

No 75253 
(99.7) 

N/A 35017 

Don’t 
know/refused 

52 

Not stated 919 
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Table 12: Barriers to behaviour change overall by BMI classification (HBC subset who indicated they 

had barriers) 

Variable BMI Classification p-value 

Obese 
n=30442 

(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

(%) 

Whole 
group 

n=111449 
(%) 

Barrier – lack 
will power 

Yes  4271 
(36.0) 

3380 
(33.0) 

5168 
(32.3) 

12819 
(33.6) 

<.001 

No 7595 
(64.0) 

6871 
(67.0) 

10856 
(67.7) 

25322 
(66.4) 

N/A 18252 21305 32778 72338 

Don’t 
know/refused 

19 19 14 52 

Not stated 304 257 358 919 

Barrier – work 
schedule 

Yes 2922 
(24.6) 

3063 
(29.9) 

4710 
(29.4) 

10695 
(28.0) 

<.001 

No 8944 
(75.4) 

7187 
(70.1) 

11315 
(70.6) 

27446 
(72.0) 

N/A 18252 21305 32778 72338 

Don’t 
know/refused 

19 19 14 52 

Not stated 304 257 358 919 

Barrier - other Yes 1801 
(15.2) 

1695 
(16.5) 

3058 
(19.1) 

6554 
(17.2) 

<.001 

No 10065 
(84.8) 

8556 
(83.5) 

12967 
(80.9) 

31588 
(82.8) 

N/A 18252 21305 32778 72338 

Don’t 
know/refused 

19 19 14 52 

Not stated 304 257 358 919 

Barrier – family 
responsibilities 

Yes 1454 
(12.3) 

1674 
(16.3) 

2666 
(16.6) 

5794 
(15.2) 

<.001 

No 10412 
(87.7) 

8576 
(83.7) 

13359 
(83.4) 

32347 
(84.8) 

N/A 18252 21305 32778 72338 

Don’t 
know/refused 

19 19 14 52 

Not stated 304 257 358 919 

Barrier - 
disability 

Yes 941 
(7.9) 

542 
(5.3) 

533 
(3.3) 

2124 
(5.6) 

<.001 

No 10925 
(92.1) 

9709 
(94.7) 

15492 
(96.7) 

36017 
(94.4) 

N/A 18252 21305 32778 72338 

Don’t 19 19 14 52 
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Variable BMI Classification p-value 

Obese 
n=30442 

(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

(%) 

Whole 
group 

n=111449 
(%) 

know/refused 

Not stated 304 257 358 919 

Barrier – 
physical 
condition 

Yes 684 
(5.8) 

344 
(3.4) 

395 
(2.5) 

2139 
(5.6) 

<.001 

No 11182 
(94.2) 

9907 
(96.6) 

15630 
(97.5) 

36001 
(94.4) 

N/A 18252 21305 32778 72338 

Don’t 
know/refused 

19 19 14 52 

Not stated 304 257 358 919 

Barrier – too 
stressed 

Yes 616 
(5.2) 

512 
(5.0) 

996 
(6.2) 

2016 
(5.3) 

<.001 

No 1250 
(94.8) 

9738 
(95.0) 

15029 
(93.8) 

36126 
(94.7) 

N/A 18252 21305 32778 72338 

Don’t 
know/refused 

19 19 14 52 

Not stated 304 257 358 919 

Barrier – too 
costly 

Yes 595 
(5.0) 

506 
(4.9) 

1038 
(6.5) 

1423 
(3.7) 

<.001 

No 11271 
(95.0) 

9744 
(95.1) 

14986 
(93.5) 

36719 
(96.3) 

N/A 18252 21305 32778 72338 

Don’t 
know/refused 

19 19 14 52 

Not stated 304 257 358 919 

Barrier – 
weather 
problems 
 

Yes 215 
(1.8) 

208 
(2.0) 

309 
(1.9) 

732 
(1.9) 

.565 
 

No 11650 
(98.2) 

10042 
(98.0) 

15715 
(98.1) 

37408 
(98.1) 

N/A 18252 21305 32778 72338 

Don’t 
know/refused 

19 19 14 52 

Not stated 304 257 358 919 

Barrier – 
addiction to 
drugs/alcohol 

Yes 87 
(.7) 

109 
(1.1) 

161 
(1.0) 

357 
(.9) 

.028 

No 11779 
(99.3) 

10141 
(98.9) 

15863 
(99.0) 

37783 
(99.1) 

N/A 18252 21305 32778 72338 

Don’t 
know/refused 

19 19 14 52 
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Variable BMI Classification p-value 

Obese 
n=30442 

(%) 

Overweight 
n=31831 

(%) 

Normal 
n=49716 

(%) 

Whole 
group 

n=111449 
(%) 

Not stated 304 257 358 919 

Barrier – not 
available in 
area 

Yes 72 
(.6) 

92 
(.9) 

173 
(1.1) 

337 
(.9) 

<.001 

No 11794 
(99.4) 

10159 
(99.1) 

15852 
(98.9) 

37805 
(99.1) 

N/A 18252 21305 32778 72338 

Don’t 
know/refused 

19 19 14 52 

Not stated 304 257 358 919 

Barrier – 
transportation 
problems 

Yes 51 
(.4) 

57 
(.6) 

102 
(.6) 

210 
(.6) 

.070 

No 11816 
(99.6) 

10193 
(99.4) 

15923 
(99.4) 

37932 
(99.4) 

N/A 18252 21305 32778 72338 

Don’t 
know/refused 

19 19 14 52 

Not stated 304 257 358 919 
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Appendix C: Logistic Regression Model 
 

Table 13: Variables removed for being indicators of change  

Variable Name Concept  Rationale 

ALCDTTM Type of drinker – 
12 months (derived 
variable) 

Specified last 12 months.  Period for HBC was also 12 months, so 
HBC may have influenced alcohol intake (if that was the HBC 
undertaken).  Would have had to ask for ‘usual’ intake to be 
included as a predictor.  

PACDPAI Leisure physical 
activity index 
(derived variable) 

Based on questions regarding the last 3 months.  Period for HBC 
was 12 months, so HBC may have influenced physical activity, (if 
that was the HBC chosen).  Would have had to ask for ‘usual’ 
physical activity levels to be included as a predictor.  

CIH_3 Think should do 
something else to 
improve health 

Part of the HBC module 

CIH_4 Most important 
other thing to 
improve health 

Part of the HBC module. 

CIH_5 Barrier to 
improving health 

Part of the HBC module. 

GEN_02 Self-perceived 
health compared to 
one year ago 

Theoretically correlated to CIH_1 (did something to improve 
health).  Period for HBC was 12 months, so undertaking HBC may 
have resulted in improved health over the past year.   

 

 

Table 14: Variables Entered in Initial Model 

Variable Name Variable Concept p-value if removed Model Influence Rank 

AgeGrouped Age <.001 1 

HWT_4 Opinion of own weight <.001 2 

SMKDSTY Smoking status <.001 3 

FVCGTOT Total fruit/vegetable 
consumption 

<.001 4 

HCUDMDC Number of 
appointments with MD 
in past year 

<.001 5 

EDUDR04 Highest level education <.001 6 

DHH_SEX Sex <.001 7 

GENDHDI Self-perceived health <.001 8 

SDCGCB Country of birth <.001 9 

GEN_10 Sense of belonging in <.001 10 
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Variable Name Variable Concept p-value if removed Model Influence Rank 

local community 

RACDPAL Participation and 
activity limitation 

<.001 11 

CCC_071 Has high blood pressure <.001 12 

GEN_09 Self-perceived work 
stress 

<.001 13 

CCC_280 Has mood disorder <.001 14 

BMI_regroup BMI classification <.001 15 

GEN_07 Self-perceived life stress <.001 16 

CIH_6Erecode Barrier to improve 
health – too costly 

<.001 17 

GEODUR2 Urban or rural location <.001 18 

GENDMHI Self-perceived mental 
health 

<.001 19 

FSCDHFS Household food 
security status 

<.001 20 

INCDPER Total personal income <.001 21 

CCC_121 Has heart disease <.001 22 

CCC_061 Has back problems <.001 23 

SACDTOTrecode Total hours – sedentary 
activities 

<.001 24 

CIH_6Frecode Barrier to improving 
health – too stressed 

.005 25 

CCC_073 Medication for high 
blood pressure 

.022 26 

SDCDCGTrecode Cultural/racial 
background 

.181 Excluded 

CIH_6Arecode Barrier to improve 
health – lack will power 

.271 Excluded 

CCC_106recode Diabetes – takes pills to 
control blood sugar 

.318 Excluded 

CIH_6Nrecode Barrier to improve 
health – weather 
problems 

.522 Excluded 

CCC_051 Has arthritis .554 Excluded 
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Table 15: Odds Ratios of the Final Logistic Regression Model 

Variable Odds Ratio 95% Confidence Interval 

Lower Upper 

Age 65+*    

18-24 2.691 2.532 2.860 

25-34 2.028 1.925 2.137 

35-44 1.710 1.626 1.798 

45-54 1.636 1.557 1.718 

55-64 1.593 1.514 1.677 

Sex Female*    

Male .790 .767 .814 

Education  Post-secondary graduate*    

< Than secondary .703 .673 .734 

Secondary graduate .800 .770 .832 

Other post-secondary 1.018 .967 1.072 

Income ≥$100,000*    

No Income .983 .900 1.074 

<$5,000 1.218 1.100 1.350 

$5,000-$9,999 1.119 1.030 1.216 

$10,000-$14,999 1.095 1.015 1.181 

$15,000-$19,999 1.131 1.046 1.223 

$20,000-$29,999 1.077 1.007 1.153 

$30,000-$39,999 1.113 1.041 1.189 

$40,000-$49,999 1.065 .995 1.140 

$50,000-$59,999 1.049 .976 1.127 

$60,000-$79,999 1.098 1.027 1.175 

$80,000-$99,999 1.018 .938 1.105 

Opinion own weight Just about right*    

Overweight 1.39 1.35 1.43 

Underweight 1.04 0.62 1.12 

Fruit and Vegetable Consumption < 5 per day*    

5-10 per day 1.34 1.30 1.38 

> 10 per day 1.46 1.36 1.56 

Number of consults with medical doctor in past 12 months 1.03 1.02 1.03 

Smoking Status Never smoked*    

Daily .76 .73 .79 

Occasional 1.11 1.02 1.20 

Always occasional 1.11 1.00 1.22 

Former daily 1.11 1.07 1.16 

Former occasional 1.17 1.12 1.22 

Self-perceived general health Excellent*    

Poor/fair 1.32 1.25 1.40 

Good 1.24 1.19 1.29 

Very Good 1.20 1.15 1.24 

*= comparison group
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