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Abstract 

Previous studies have examined the relationship between social class and body mass index 

(BMI) in Canada, illustrating a class gradient in body weight. Few researchers have examined 

the relationship between social class and comorbidities of excess weight. Using the Canadian 

Health Measures Survey (Cycle 1), I employ multivariate linear and logistic regression 

techniques to explore the relationship between socioeconomic status (SES), sociodemographic 

characteristics, and weight-related health (BMI and comorbidities of excess weight) among 

Canadians. I use the Edmonton Obesity Staging System to operationalize comorbidities of excess 

weight as sub-clinical indicators of medical conditions associated with excess weight (aerobic 

fitness), medical symptoms (hypertension), and functional limitations. I find that the relationship 

between SES and weight-related health varies by gender, measure of SES, and measure of 

weight-related health, concluding that to better understand how social class influences weight-

related health, researchers need to expand how ‘weight’ is measured. 
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CHAPTER 1: REVIEW OF THE LITERATURE 

1.1 Socioeconomic Status (SES) and Health 

 Socially patterned health inequalities have been well documented in the health and 

medical literatures. Such inequalities include the unequal distribution of (or access to) medical 

resources and environmental influences that differentially affect different populations (Link & 

Phelan, 1995; Kawachi & Berkman, 2003; Frohlich et al., 2006; Commission on the Social 

Determinants of Health, 2008). Researchers use the phrase ‘social determinants of health’ to 

refer to the many aspects of the social world that have been shown to influence people’s health 

(Mikkonen & Raphael, 2010).  

Socioeconomic status (SES) has repeatedly been considered one of the most important 

social determinants of health. In a review of the research pertaining to the relationship between 

socioeconomic status and health, Adler and Ostrove (1999: 7) report that this relationship is best 

described as a gradient, where incremental increases in SES are related to lower levels of ill 

health. Additionally, they report that this gradient relationship is not unique to general health, 

suggesting that it holds true, “across a wide range of diseases and for many diseases that carry a 

heavy burden of morbidity and premature mortality” (Adler & Ostrove, 1999: 8). These authors 

report that a wide range of medical conditions, including osteoarthritis, hypertension, cervical 

cancer, high cholesterol, cardiovascular disease, diabetes, metabolic syndrome, arthritis, 

tuberculosis chronic respiratory disease, gastrointestinal disease, adverse birth outcomes, and 

accidental and violent deaths, exhibit a gradient-style relationship with SES (Adler & Ostrove, 

1999: 8). Further research conducted by Chandola and Jenkinson (2000) suggests that the 

relationship between SES and health is even more pervasive than suggested by Adler and 



!%!

Ostrove (1999), showing that in the UK those in the highest social class have significantly better 

mental and physical health statuses than those in the lower social classes.  

 In order to better understand documented relationships between SES and health outcomes, 

it is essential that we first develop an understanding of the mechanisms through which SES 

affects health. Social researchers first began examining these mechanisms on a large scale 

following the publication of the Black Report in the United Kingdom (Department of Health and 

Social Security (DHSS), 1980). Stemming from this report was the idea that explanations for 

social inequities in health could be categorized as either cultural/behavioural or 

materialist/structuralist. With regards to these categorizations, Frohlich et al. (2006: 134) state:  

 The “cultural/behavioural” explanation posits that a substantial part of the observed social 
disparities in health is the result of the differential distribution of health behaviours such as 
smoking, obesity, and physical activity caused by these social disparities. Proponents of the 
“materialist/structuralist” argument suggest that life conditions, shaped by one’s position in 
the occupational hierarchy, influence our health via mechanisms that are largely economic 
and social, but which can also be physical and psycho-social. 

 
As an extension of the materialist/structuralist mechanism identified by the Black Report and 

explained above, researchers have developed a third explanation for social inequities in health. 

Framing this third explanation entirely in terms of psychosocial interactions, researchers have 

suggested that stress levels and other psychosocial conditions (such as mastery or sense of 

control over life) differ by social class (Aneshensel, 1992), and these psychosocial conditions 

can have a profound impact on health. To examine this third mechanism through which SES 

affects health, Lantz et al. (2005: 274) analyzed three waves of the Americans’ Changing Lives 

study and found that life events and other stressors were related to SES, being exposed to 

negative life events was positively related to mortality, and higher levels of financial and 

parental stress were related to lower health scores. The researchers conclude that these results 

provide support for the assertion that differential exposure to stress and negative life events 
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(other psychosocial conditions) is one of the many mechanisms through which social disparities 

in health are produced (Lantz et al., 2005: 274). In an effort to better understand how people’s 

social environments can influence their health, a study by Sampson et al. (2002) found that 

neighbourhoods that lacked social cohesion or solidarity tended to increase stress and isolation 

among those who lived there, which adversely affected inhabitants’ health.   

 Prus (2007) concisely summarizes the three explanations for socially patterned disparities 

in health – material, cultural, and psychosocial – by differentiating between the direct and 

indirect effects of SES on health. He states that material factors represent the direct effects of 

SES on health while cultural and psychosocial factors represent indirect effects. To illustrate the 

difference between direct and indirect effects of SES on health, Prus (2007: 276) explains that, 

“Those with higher education, for example, tend to have higher occupational status and earnings 

and, thus, adequate financial resources to support the purchase of good housing, nutrition, and 

private healthcare, all of which are directly tied to better health. SES influences health indirectly, 

as position in the socio-economic structure affects psychosocial experiences and health-related 

lifestyle preferences and behaviours, which in turn affect health.” 

In agreement with the material, cultural, and psychosocial explanations for 

socioeconomic disparities in health that emerged from the Black Report, Wilkinson and Marmot 

(2003) identify specific social factors that can negatively influence people’s health. Among these 

factors are issues relating to stress, early childhood socialization and care, social exclusion, 

work, unemployment, social support, addiction, food, and transportation (Wilkinson & Marmot, 

2003). Not surprisingly, many of the factors that the authors identify as determinants of health 

can be linked directly to larger patterns of inequality through the concept of SES. For example, 

food and transportation are directly linked to economic wellbeing (an integral component of 
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SES); work and unemployment are directly linked to the component of SES that is occupation 

(also linked to economic wellbeing); and stress and social exclusion tend to occur at higher rates 

among people who are in lower SES groups. 

In an effort to combat health inequalities, it would seem reasonable to try to improve the 

social institution that is responsible for treating the ill members of our society – the health care 

system. Many industrialized nations, including Canada, have attempted to do this and 

implemented universal healthcare policies. “This approach requires that everyone within a 

country can access the same range of services according to needs and preferences, regardless of 

income, social status, or residency, and that people are empowered to use these services” 

(Commission on the Social Determinants of Health, 2008: 1664). Despite the efforts of these 

nations, health inequalities by social class still exist. While a recent study by the Commission on 

the Social Determinants of Health (2008) encourages the implementation of universal healthcare 

systems throughout the world, they also acknowledge that, “Much of the high burden of illness 

leading to appalling premature loss of life arises because of the immediate and structural 

conditions in which people are born, grow, live, work, and age” (Commission on the Social 

Determinants of Health, 2008: 1661). Basically, the social conditions that people are born into 

and live in play an enormous role in determining people’s health regardless of whether or not 

they live in a place that offers universal healthcare to its citizens. 

Implied in the comments by the Commission on the Social Determinants of Health 

(2008) is that social determinants of health stretch beyond access to medical treatment and into 

the realm of everyday Canadian life. According to Frohlich et al. (2006), some of the most 

significant disparities in health in Canada exist between Aboriginal populations and non-

Aboriginals. This study found that Aboriginal men and women had a lower life expectancy at 
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birth than non-Aboriginals. For Aboriginal men, life expectancy at birth was 67.1 years if they 

lived on-reserve and 72.1 if they lived off-reserve. For women, life expectancy at birth was 73.1 

years if they lived on-reserve and 77.7 if they lived off-reserve. In comparison, the life 

expectancy at birth for the general population of Canada was 76 years for men and 81.5 years for 

women (Frohlich et al., 2006: 133-4). In addition, 60.1% of Aboriginals living off-reserve report 

having at least one chronic condition, compared to 49.6% of non-Aboriginal Canadians (Frohlich 

et al., 2006: 134). They also found that in 1999 suicide rates among Aboriginal populations was 

more than double the suicide rate for the rest of Canada at 27.9 cases per 100,000 compared to 

13.2 cases per 100,000 (Frohlich et al., 2006: 134). In terms of health behaviours, off-reserve 

Aboriginals were shown to smoke at nearly twice the rate of non-Aboriginals in 2000-2001 

(Frohlich et al., 2006: 134).  

Not surprisingly, Frohlich et al. (2006) also found that income and place were important 

predictors of health for Canadians. They state that rates of diabetes are higher among those 

Canadians who possess a low to lower middle-income, households earning the lowest incomes 

were nearly twice as likely as other households to be occupied by smokers, and those with the 

highest household income in Canada were two and a half times more likely to self-report 

excellent or very good health than those earning the lowest household incomes (Frohlich et al., 

2006: 134-7). The researchers also report that disability-free life expectancy varies by 12 years 

between health regions and self-reported health varies significantly between health regions 

(Frohlich et al., 2006: 138).  

Frohlich et al. (2006) also suggest that levels of obesity in Canada differ considerably by 

social group. Specifically, they report that off-reserve Aboriginals were 1.8 times as likely to be 

obese as non-Aboriginals in 2000/2001 (Frohlich et al., 2006: 134), attributing these health 
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disparities to both social and economic factors. Though Frohlich et al. (2006) framed the issue of 

obesity prevalence as just one of the many health issues that disproportionately affect Aboriginal 

people in Canada, the growing number of Canadians in general who are carrying excess weight, 

and by extension the growing number of Canadians suffering from weight-related medical 

conditions, has become one of the main health issues that face all Canadians today.  

  

1.2 Weight and Associated Health Issues in Canada 

Comparing body mass index (BMI) data from surveys in 1981 and 1996, Tremblay et al. 

(2002: 539) demonstrate that among Canadian men the prevalence of overweight (defined by the 

World Health Organization (WHO) as having a BMI greater than or equal to 25 kg/m2 but less 

than 30 kg/m2 (World Health Organization, 2012)) increased from 48 to 57%, while the 

prevalence of obesity (defined by the WHO as having a BMI greater than or equal to 30 kg/m2 

(World Health Organization, 2012)) increased from 9 to 14%. Among Canadian women during 

this fifteen-year time period the prevalence of overweight increased from 30 to 35%, while the 

prevalence of obesity increased from 8 to 12%. By 1998, adult Canadians had a prevalence of 

50.7% overweight and 14.9% obese, suggesting that more and more Canadians are living with an 

unhealthy body weight (Tremblay et al., 2002: 542). However, even more striking than changes 

in adult body weight are the changes in the prevalence of overweight and obese children in 

Canada. According to Tremblay et al. (2002: 539), the prevalence of overweight Canadian boys 

increased from 11 to 33%, while the prevalence of obese boys increased from 2 to 10% from 

1981 to 1996. Meanwhile, the prevalence of overweight Canadian girls increased from 13 to 

27%, while the prevalence of obese girls increased from 2 to 9% during this same time period. 

These numbers become even more distressing when we learn that the prevalence of overweight 
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and obese children is higher in Canada than either Britain or Spain, two other industrialized 

nations (Tremblay et al., 2002: 540).  

Reporting specifically on the prevalence of obesity in Canada, Katzmarzyk (2002: 1040) 

states that between 1985 and 1998 the prevalence of obesity within the Canadian population 

doubled. A more recent study by Tjepkema (2006: 20) reports that as of 2004, 23.1% of 

Canadians were classified as obese while 36.1% of Canadians were classified as overweight. In 

agreement with previous research, Tjepkema (2006) shows that rates of overweight and obesity 

have increased significantly in Canada over the last few decades. He demonstrates that from 

1978/79 to 2004 the prevalence of obese adult Canadians increased from 13.8 to 23.1% 

(indicating that an estimated 5.5 million adults were obese in 2004), while the prevalence of 

overweight adult Canadians increased less drastically from 35.4 to 36.1% (indicating that an 

estimated 8.6 million adults were overweight in 2004). This study suggests that more than half of 

the adult Canadian population is now considered either obese or overweight. Most recently, 

Shields et al. (2010) utilized the 2007-2009 Canadian Health Measures Survey (CHMS) to assess 

the fitness of Canadian adults and found that about one-quarter (24.3%) of Canadian adults can 

be classified as obese according to WHO definitions, an increase of 1.2% since 2004. So, despite 

the increasing awareness of overweight and obesity as a public health issue, it appears that the 

proportion of obese adult Canadians is continuing to increase.  

However, different subsets of the Canadian population have been differentially affected 

by changing prevalence rates of overweight and obesity. According to Shields and Tjepkema 

(2006: 54), from 1986-92 to 2004 the prevalence of obesity increased significantly in all 

provinces except Nova Scotia. During this time, while obesity prevalence increased among Nova 

Scotian women, it remained stable among men. During the same time period the researchers state 
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that Saskatchewan, Newfoundland and Labrador, and New Brunswick all experienced increases 

in overall obesity prevalence of more than ten percentage points (Shields & Tjepkema, 2006: 

54).  

Despite slightly different percentages of overweight and obese Canadians from study to 

study, and slightly different rates of obesity in different regions of Canada, overall we can see 

that an alarming number Canadians are living with an unhealthy body weight. This is a cause for 

concern because carrying excess weight is considered a risk factor for negative health outcomes 

such as type II diabetes, cardiovascular diseases (including high blood pressure or hypertension, 

stroke, congestive heart failure, and coronary artery disease), pulmonary embolism, 

osteoarthritis, asthma, arthritis, chronic back problems, thyroid problems, activity limitations, 

some cancers (including colorectal, kidney, breast, endometrial, ovarian, and pancreatic cancers), 

gallbladder disease, as well as several mental health outcomes (Birmingham et al., 1999; 

Gilmore, 1999; Guh et al., 2009; Sharma & Kushner, 2009). Thus, understanding why certain 

populations are more prone to carrying excess weight is extremely important from a health 

research perspective.   

In addition to the well-documented increases in the prevalence of overweight and obese 

individuals in Canada, research has demonstrated that the treatment of these individuals’ health 

problems can be very costly for the health care system. According to Birmingham et al. (1999: 

486), the total direct cost of treating obesity was estimated to be over $1.8 billion in 1997. In 

terms of percentage of health care expenditures, this estimate translates to 2.4% of the total 

health care expenditures in Canada in 1997 (Birmingham et al., 1999: 486). Furthermore, since 

the rates of overweight and obese Canadians has only continued to increase since 1997, we 
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would expect that health care expenditures would mirror this increase (at least in total dollars 

spent). 

 

1.3 SES and Body Mass Index (BMI) 

 There has been a considerable amount of research done on the relationship between 

socioeconomic status (SES) and body weight (usually measured using BMI). In their literature 

review, Sobal and Stunkard (1989) found that in developed societies, SES is negatively 

associated with obesity for women only; that is, generally the higher a woman’s SES, the lower 

her body weight. They found that for men, results were inconsistent (sometimes a negative 

relationship, sometimes a positive relationship, sometimes no relationship). In order to explain 

these findings, the authors hypothesized (based on existing literature) that a person’s body 

weight could be at least partially determined by dietary restraint, physical activity, social 

mobility, and inheritance (Sobal & Stunkard, 1989: 268-9), which are all patterned by SES.  

Sobal and Stunkard (1989: 268) suggest that, “Women of higher SES have greater access 

to resources that facilitate dieting, such as programs for weight control and the more expensive 

foods that are perceived as aids to dieting.” In addition to having better access to food and 

resources, the authors suggest that higher SES women are better organized and more 

knowledgeable about nutrition and dieting than people from a lower social class and thus, more 

able to diet effectively and maintain a low body weight. They also state that dieting simply is not 

very common among men, possibly contributing to the inconsistent results they found (Sobal & 

Stunkard, 1989: 268). Additionally, they argue that women of higher SES might be able to 

maintain a low body weight through physical activity. They suggest that the “mechanization of 

labor” has greatly decreased the amount of physical activity required of workers (especially 
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lower SES workers), and that having a higher SES allows people more time for leisure/physical 

activities that can be good for their health, contributing to the establishment of this social class 

gradient in body weight observed for women (Sobal & Stunkard, 1989: 268). In terms of social 

mobility, the authors report that the prevalence of obesity among downwardly mobile women 

was 22% compared to 18% for women who remained in the same social class they were born 

into and women who were upwardly mobile tended to be even thinner. Meanwhile, the literature 

did not indicate a significant relationship between social mobility and body weight for men. 

Finally, with respect to inheritance, the authors suggested that the transmission of wealth and 

other aspects of SES from parents to children could play a role in determining people’s body 

weight. Among the things the authors suggested could be transmitted to children through 

socialization were attitudes about obesity and values and beliefs about eating habits and 

exercising. Additionally, they speculate about the role genetics could play in the inheritance of 

body weight but refrain from attempting to go into any great detail regarding the mechanisms 

through which this could occur (Sobal & Stunkard, 1989: 268-9).     

Building on the research by Sobal and Stunkard, McLaren (2007) conducted a revised 

review of the literature and reported that for both men and women in developed countries, 

indicators of SES such as education and occupation are consistently negatively related to body 

weight; that is, as SES increases, body weight decreases. However, when income was substituted 

as the measure of SES, results were inconsistent. Additionally, McLaren (2007) demonstrates 

again that results differ by gender. This study reports that education and occupation were 

consistently negatively related to body weight for women, while only education was found to be 

negatively related to body weight for men with any consistency (McLaren, 2007: 31). Following 
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the lead of Sobal and Stunkard (1989), McLaren then uses existing literature to speculate about 

why she found these results. 

McLaren (2007: 35) suggests that there may exist a “socioeconomic gradient in diet, 

whereby persons in higher socioeconomic groups tend to have a healthier diet, characterized by 

greater consumption of fruit, vegetables, and lower-fat milk and less consumption of fats.” She 

argues that this gradient in diet is at least partially attributed to differential economic standing or 

income. However, more interestingly, McLaren draws on Bourdieu’s concept of habitus to make 

conjectures about the differing relationships between SES and body weight. She argues: 

  According to the concept of habitus, the body (inclusive of appearance, style, and 
behavioral affinities) is a social metaphor for a person’s status. Thus, class or status is not 
just about money but rather comprises a constellation of attributes that Bourdieu calls 
“capital,” which may be economic, cultural, or social in nature. Furthermore, these forms 
of capital can take on symbolic value when they are recognized as legitimate… From this 
perspective, a thinner body may be socially valued and materially viable to a greater 
extent for those women in higher socioeconomic strata… these factors could help 
maintain class differences for women, for whom thinness continues to be promoted as an 
ideal of physical beauty. (McLaren, 2007: 35) 

 
Attempting to explain the findings for men, she states that, “While body size and shape has 

symbolic value for both men and women, the dimensions of the valued body differ between the 

sexes. For men, more so than for women, a larger body size is likely to be valued as a sign of 

physical dominance and prowess” (McLaren, 2007: 37). Essentially, McLaren (2007) suggests 

that while thinness is socially valued among women, it could be that having a larger body is 

socially valued among men. So, while results are inconsistent for men, what could create the 

socioeconomic gradient in body weight for women is the fact that those from a higher 

socioeconomic status have the material resources to achieve their physical ideal of thinness.  

Attempting to reconcile the inconsistencies in the literature, Matheson et al. (2008) found 

that as SES increases, women tend to have lower BMI’s, but men at high levels of SES tend to 
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have high BMI’s. The researchers state that, “The relative disadvantage for men living in pockets 

of affluence and women living in pockets of poverty persisted after adjusting for age, married 

and visible minority status, educational level, self-perceived stress, sense of belonging, and 

lifestyle factors, including smoking, exercise, diet, and chronic health conditions” (Matheson et 

al., 2008: 675). Their argument is that people’s body weights differ depending on the extent of 

material deprivation that is present in their neighbourhood of residence (Matheson et al., 2008: 

681). Like previous studies they argue that it is material resources that allow women to achieve 

their ideal body weight, combating the social stigma attached to obesity for women. For men the 

researchers simply state that obesity tends to not be stigmatized to a great extent and thus being 

overweight or obese causes much less distress among men than among women (Matheson et al., 

2008: 685). An additional explanation for the cause of the observed positive social gradient in 

male BMI is the fact that men from a lower SES are more likely to smoke (and smoke a greater 

number of cigarettes) and they are also more likely to work at more physically demanding jobs 

than men from a higher SES (Matheson et al., 2008: 686), both of which could lower their BMI.       

Finally, Godley and McLaren (2010) suggest that the relationship between SES and BMI 

(once you account for cultural and material variables, which include health behaviours) only 

remains for both men and women when using education as the focal measure of SES. In 

agreement with previous research, Godley and McLaren (2010) found that when education was 

used as the measure of SES, BMI was significantly and negatively related to SES for both men 

and women. When they tested this relationship while controlling for lifestyle variables 

(exercising, smoking, drinking alcohol, hours worked, and eating habits) they found that the 

observed negative relationship was actually strengthened for men and was slightly reduced for 

women. For men, this means that lifestyle variables such as smoking and hours worked suppress 
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the inverse relationship between education and BMI. Men with higher levels of education tend to 

smoke less and work longer hours than men with lower levels of education, and these activities 

are positively related to BMI; that is, men who smoke less and work longer tend to have higher 

BMIs than men who smoke more and work less (Godley & McLaren, 2010: 396). For women, a 

reduction in the relationship between education and BMI when controlling for lifestyle variables 

indicates that part of the reason why women with higher levels of education tend to have lower 

BMIs than women with lower levels of education is that they are more likely to exercise and 

have healthy eating habits (Godley & McLaren, 2010: 396). 

Using income as the measure of SES, Godley and McLaren’s (2010) results indicate that 

income is negatively related to BMI for women but this relationship is positive for men. Like the 

results outlined above when using education to measure SES, when controlling for lifestyle and 

behavioural variables, the relationship between income and BMI was reduced for women. The 

researchers state that this suggests that women who have a higher income engage in behaviours 

such as exercising more and eating more healthy foods than women who earn a lower income 

and these behaviours contribute to lower BMI among women (Godley & McLaren, 2010: 396). 

For men, when behavioural variables were controlled the positive bivariate relationship between 

income and BMI was reduced to non-significance. This result suggests that, “it is the lifestyle 

that goes along with earning a higher income (including exercising less and working longer 

hours) which is contributing to higher income men’s higher BMI” (Godley & McLaren, 2010: 

396).  

In keeping with previous research, Godley and McLaren (2010: 397) draw on Bourdieu’s 

concept of habitus to interpret their results. Using this theoretical perspective, the researchers 

speculate that body weight (as an aspect of a person’s habitus) could be a more important 
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indicator of status for women than for men in Canadian society. They come to this conclusion by 

summarizing the results of their study through a Bourdieusian theoretical lens and arguing that 

behavioural and lifestyle factors play a significant role in understanding the body as an integral 

part of a person’s habitus.  

Higher status women (measured both by education and income) engage in a variety of 
behaviors that contribute to lower body weight, not all of which are healthy. Higher status 
men, on the other hand, engage in some behaviors that contribute to higher body weight, 
such as exercising less and working longer hours, than lower status men. Thus the 
“habitus” of higher status men may also be unhealthy, in a way that contributes to higher, 
not lower, body weight. (Godley & McLaren, 2010: 398) 

 
Noticeably, it is common for literature examining the relationship between social class and body 

weight to employ the concept of habitus to explain observed differences in relationships between 

SES and BMI for men and women in Canada. Much of the appeal of habitus as a theoretical 

concept is in its complexity. Unlike the more deterministic pathways that have already been 

outlined, which included the materialist/structuralist, behavioural/cultural, and psychosocial 

pathways, utilizing habitus to explain the mechanisms through which social class influences 

health at the population level allows the researcher to think about how multiple explanatory 

pathways intricately interact to produce and perpetuate the patterns we observe in the complex 

social world. 

 

1.4 Theoretical Context: Habitus  

 Pierre Bourdieu’s (1977b) theory of practice, and in particular his concept of habitus, is 

recognized as a staple of contemporary sociological theory, and has influenced the work of many 

social researchers. Recently, several Canadian researchers of health behaviour have employed 

the concept of habitus to inform their studies theoretically. However, before I explain how these 

researchers use the concept of habitus in their work, it is essential that I first go back to 
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Bourdieu’s original texts to develop an understanding of the concept of habitus. Bourdieu’s 

original texts that have been most influential for developing this understanding are OUTLINE 

OF A THEORY OF PRACTICE (1977) and DISTINCTION: A SOCIAL CRITIQUE OF THE 

JUDGEMENT OF TASTE (1984). In order to explain habitus, I will first introduce Bourdieu’s 

notion of fields and capital, because they are vitally important for understanding habitus. As I 

attempt to summarize Bourdieu’s concept of habitus it is important to keep in mind that issues of 

stratification are of utmost importance for Bourdieu.  

 

1.4.1 Fields 
 
 Bourdieu (1977b; 1984) often uses the metaphor of a game to explain how people interact 

with their environment as well as with other people. In keeping with this game metaphor he uses 

the term ‘field’ to refer to a defined social space that is the site of conflict and competition 

between people who occupy different positions within the field (Bourdieu, 1984; 2002). While 

conflict and competition might not play out physically for all to see, as it does in many sports, 

Bourdieu insists that, “every field is inhabited by tensions and contradictions which are at the 

origin (basis) of conflicts” (Bourdieu, 2002: 47).  

 Bourdieu’s theory states that success in a given field, just like success in a game, requires 

more than just understanding the rules and following them (Bourdieu, 1977b; 1984). One must 

also have a sense of the game, which according to Hillier and Rooksby’s (2002: 7) interpretation, 

“requires assessment of one’s own team-mate/s’ resources, strengths and weaknesses and also 

those of the opponent/s. (Success) requires improvisation and flexibility and above all, it requires 

use of anticipation as to what one’s team-mate/s and one’s opponent/s will do.” According to this 

theory, people’s sense of the game is influenced heavily by their early childhood experiences 
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(the social conditions they are born into) and continuously develops with experience (Bourdieu, 

1977b). Over time actors learn (often unconsciously) what is possible and what is impossible for 

them in particular fields. This sense of practical potential is inextricably linked to each actor’s 

position within the field, as well as the resources they possess and their socially constructed view 

of the field (Bourdieu, 1977b). Thus, the combination of external rules and the internalization of 

a sense of rightness (possibilities and impossibilities) within fields can be said to construct 

people’s actions based on the perceived limits they have associated with their social 

circumstances. Bourdieu (1977b: 124) refers to this as the internalization of “the sense of limits 

and of the legitimate transgression of limits” that play an important role in shaping how people 

view the world.  

 

1.4.2 Capital 
  
 I mentioned above that people’s sense of practical potential (possibilities and 

impossibilities) is linked to their position within a given field as well as the resources they 

possess and their socially constructed view of the field. Bourdieu (1984; 1986) refers to these 

resources as capital. Each field has its own unique distribution of capital, and what counts as 

capital differs between fields. Essentially, Bourdieu implies that capital cannot exist in and of 

itself; fields give meaning and value to certain forms of capital (Bourdieu & Wacquant, 1992). 

When thinking of capital, it is common for many people to immediately think of economic 

wealth, but Bourdieu’s theory suggests that the term capital should be considered much more 

generally (Bourdieu, 1984). In order to overcome the limitations of considering only the 

economic aspects of capital (what Bourdieu (1977b: 177) calls, “the ethnocentric naiveties of 

economism”), Bourdieu (1977b: 178) states that it is essential to, “extend economic calculation 
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to all the goods, material and symbolic, without distinction, that present themselves as rare and 

worthy of being sought after in a particular social formation.” Viewing capital generally reveals 

the value of resources like status, power, honour, social contacts, and both formal and informal 

knowledge.  

 Bourdieu (1984; 1986) differentiated three main types of capital: economic; social; and 

cultural. The first, and probably most obvious form of capital that he specifies is economic 

capital. Economic capital refers entirely to material wealth and the power that comes with this 

wealth. Social capital refers to the resources and power that people are able to obtain through 

their social networks and connections. Social capital essentially consists of whom you know and 

what you can get from them. Finally, cultural capital includes the knowledge and skills that 

people acquire through formal or informal education and is often closely linked to prestige or 

status (Bourdieu, 1986). Essentially, cultural capital refers to what you know and your ability to 

display what you know (often through tastes). 

 Bourdieu further differentiates cultural capital into three categories, suggesting that the 

knowledge and skills people acquire exist in various states. These states include the embodied, 

objectified, and institutionalized states (Bourdieu, 1984; Bourdieu, 1986). Embodied cultural 

capital refers to the process of understanding the meaning of cultural goods so that this 

knowledge can be displayed as a disposition or taste. Objectified cultural capital simply refers to 

the things or objects that people possess. According to Bourdieu, people attribute specific social 

and cultural meanings to objects within particular fields, so the possession of objects that require 

certain cultural abilities to use or appreciate is an expression of cultural capital. Finally, 

institutionalized cultural capital simply refers to the educational or professional credentials 

people possess, and the cultural meaning ascribed to these credentials (Bourdieu, 1986).  
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 It is important to remember that the three forms of capital (economic, cultural, and social) 

certainly do not account for all possible forms of capital. Another type of capital that is of 

interest is what Bourdieu (1977b) calls symbolic capital. Quite simply, symbolic capital refers to 

the form that any type of capital takes when it has been recognized as legitimate within a field 

(Bourdieu, 1986). Symbolic capital is important because it is through the process of recognizing 

and legitimating capital that capital is converted to power.  

  I mentioned above that each field has its own unique distribution of capital and differs as 

to what counts as capital. Bourdieu suggests that what counts as capital in a particular 

circumstance is always in flux. Different groups compete to establish the form of capital that 

they possess as dominant (Bourdieu, 1984). Bourdieu (2002) suggests that when societies 

change, so does people’s habitus. Since capital tends to be directly linked to people’s habitus, I 

would like to extend this line of reasoning to suggest that since capital is always in flux, those 

who are able to adjust to a changing field or society and ‘make it’ are those who are able to 

figure out what the valued capital will be in the near future and convert the capital they possess 

into the valued capital of the future. However, we often witness a reproduction of social 

inequities because people’s position within a field is directly linked to their perception of what is 

possible, which includes the accumulation of resources (capital). One’s position within a field 

influences the ability to see what type of capital is necessary for success and to accumulate it 

(put another way, social inequalities tend to be reproduced because those who do not possess 

socially valued resources fail to recognize what type of capital is necessary for success within a 

field; their habitus is largely invisible to them (Bourdieu, 1977b: 79) – it is simply their way of 

being). 
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1.4.3 Habitus 
 
 Bourdieu (1986: 46) illustrates the connection between fields, capital, and habitus by 

stating that the distribution of capital in a field represents, “the set of constraints, inscribed in the 

very reality of that world, which govern its functioning in a durable way, determining the chance 

of success for practices.” Put simply, the concept of habitus refers to the process of internalizing 

and embodying these constraints. According to Bourdieu, people are actively engaged in society, 

constantly asserting their agency to achieve their objectives. But, people must also continuously 

operate within socially structured spaces that constrain their actions. The concept of habitus can 

quite simply be described as an embodied social structure that is passed from generation to 

generation. Thus, the concept of habitus is largely a product of history (Bourdieu, 2002: 45) and 

hinges on the assumption that everyone is born into certain social circumstances (fields). These 

circumstances endow people with dispositions of taste, rightness (a sense of possibilities and 

impossibilities), and capacities of recognition (being able to see what those who are powerful 

value in certain situations and conform to these values/tastes, while being believable in 

exercising them) (Bourdieu, 1977b; Bourdieu, 1984). While habitus is significantly influenced 

by the social circumstances a person is born into, it also develops throughout a person’s life with 

every experience they have. While this creates the opportunity for change, Bourdieu suggests 

that most experiences reinforce people’s existing habitus. He argues that habitus operates 

through, “an estimation of chances which assumes the transformation of the past effect into the 

expected objective” (Bourdieu, 1977b). Hillier and Rooksby (2002: 22) interpret this to mean 

that people are more likely to interpret situations according to established dispositions (part of 

their habitus) rather than adjust the way they see the world.  
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Bourdieu (2002: 43) states, “I must first recall the definition of habitus as a system of 

dispositions, that is of permanent manners of being, seeing, acting and thinking, or a system of 

long-lasting (rather than permanent) schemes or schemata or structures of perception, conception 

and action.” Attempting to extrapolate meaning from Bourdieu’s definition, I would venture to 

say that habitus includes the possession of preconceptions (both ascribed from early childhood 

and developed through experience) about the environment people live in, which influence how 

people see the world. By extension, the way people see the world influences the decisions they 

make and the actions associated with these decisions. Bourdieu calls this process “the unchosen 

principle of all choices” (Bourdieu, 1990: 61); of course people make their own choices, but 

these choices are constrained by their social environment. Returning for a moment to the 

discussion of capital, it can now be said that habitus provides a person with ideas about what 

counts as capital as well as the capacity to take the unequal distribution of capital seriously. With 

this in mind we can say that the reason certain people fail to see what kind of capital is required 

for success is that they do not possess the required habitus to succeed in a given field. Also, 

people tend to see their failure to move up the social hierarchy as a personal failure (termed 

“symbolic violence” (Bourdieu, 1977b: 192)), which can lead to choices that reflect this feeling 

of inferiority, and the reproduction of inequality. In sum, the given distribution of capital within 

a field creates constraints that are internalized and embodied by people in the field, creating 

structured dispositions that influence how people see the world and the actions associated with 

their worldviews. This process is what Bourdieu terms habitus. It is for this reason that it is 

impossible to understand Bourdieu’s concept of habitus without first understanding his notions 

of fields and capital.   
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1.4.4 Habitus vis-à-vis SES and BMI 
 
 To develop a better understanding of how researchers have employed Bourdieu’s concept 

of habitus to inform their findings related to the socioeconomic patterning of BMI within 

Canadian society, I want to quickly return to each of the studies summarized above. For each of 

these studies, I will identify the aspects of habitus that have been utilized effectively, as well as 

those that I feel have been neglected. In several of the studies on the relationship between SES 

and BMI outlined above, researchers incorporate the concept of habitus as an interpretational 

tool in order to explain their findings. Additionally, while the studies carried out by Sobal and 

Stunkard (1989) and Matheson et al. (2008) do not explicitly identify Bourdieu’s habitus as the 

theoretical frame through which they interpret their results, the language they employ clearly 

lends itself to interpretation within the habitus framework.  

Both the Sobal and Stunkard (1989) and Matheson et al. (2008) studies suggest that 

people possess dispositions regarding acceptable or ideal body weights. Sobal and Stunkard 

(1989: 268-9) explain these dispositions using very Bourdieusian language, suggesting that 

attitudes, values, and beliefs (aspects of cultural capital) regarding eating habits, exercising, and 

obesity in general could be transmitted to children through the process of socialization. They 

speculate that some combination of having the means and knowledge to purchase and prepare 

healthy food, being knowledgeable regarding dieting, and having the time and desire to engage 

in physical activity are some of the ways that people with a higher SES stay thinner. Conversely, 

Matheson et al. (2008: 685) talk about the social stigma attached to obesity (especially for 

women), which is shaped by socially structured beliefs and values about weight ideals and 

obesity. However, this study deviates from Sobal and Stunkard (1989) by arguing that it is 



!%%!

mainly material resources (or economic capital) that allow women to achieve their ideal body 

weight.  

McLaren (2007) quite clearly applies the concept of habitus to her work on social class 

differences in body weight for men and women. Exercising this theoretical framework, McLaren 

(2007: 35) explains that the body should be considered a social metaphor for a person’s status. 

Since habitus suggests that status is the product of the different forms of capital, and capital can 

take on symbolic meaning when recognized as legitimate within a particular field, McLaren 

(2007) is suggesting that the socioeconomically patterned differences in BMI for men and 

women may be the indirect product of accumulating legitimized capital (in its various forms). 

Once again, this study concludes by proposing that thinness is promoted as an ideal of physical 

beauty (especially for women) and that achieving this ideal body type might be materially viable 

for women in higher socioeconomic strata (McLaren, 2007: 35). Men, on the other hand might 

value a larger body type as a sign of physical dominance and strength, leading to the inconsistent 

results observed for men (McLaren, 2007: 37).  

Unfortunately, given the nature of her project (an exhaustive systematic review of the 

literature on the relationship between SES and BMI) McLaren (2007) was unable to dig deeper 

in order to speak in more detail about the pathways through which SES might affect BMI 

through a Bourdieusian theoretical lens. Bourdieu might argue that the capital possessed by 

women of a higher socioeconomic status (in its various forms) allows them to desire thinness, 

believe that achieving this ideal body type is possible, conform to the value of thinness, and be 

believable in exercising their capital (achieve thinness in a socially acceptable manner). 

The most recent study outlined above, by Godley and McLaren (2010), also utilizes 

Bourdieu’s habitus as an interpretational tool. While initially echoing McLaren’s (2007) 
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interpretation of how body weight should be conceived as an aspect of habitus, Godley and 

McLaren’s (2010) study additionally contributes to the understanding of habitus as a mechanism 

through which SES affects BMI by examining the influence of health behaviours and lifestyle 

variables on this relationship. Godley and McLaren (2010: 397) suggest that body weight, as an 

aspect of a person’s habitus, tends to be a more important indicator of social class or status for 

women than men. Additionally, they argue that health-related behaviours are an integral aspect 

of people’s habitus and these behaviours shed important light on how habitus can systematically 

differ across both social class and gender (Godley & McLaren, 2010: 398).  

Again, Godley and McLaren (2010) found that both income and education were 

negatively and significantly related to BMI for women, controlling for lifestyle and behavioural 

factors, while only education remained significantly (and inversely) related to BMI for men, 

controlling for lifestyle and behavioral factors. According to the authors, these results suggest 

that behaviours such as exercising and eating healthy foods partially explain why women at 

higher levels of both income and education tend to have lower BMIs. Additionally, their findings 

provide support for the assertion that lifestyle factors including exercising less and working more 

partially explain why men at higher incomes tend to have higher BMIs. This is illustrated by the 

reduction of the significant positive bivariate relationship between income and BMI to 

nonsignificance once the behavioural and lifestyle factors were controlled for (Godley & 

McLaren, 2010: 396).  

Importantly, the findings of Godley and McLaren’s (2010) study are a testament to the 

complexity of Bourdieu’s concept of habitus compared to other explanatory pathways tasked 

with explaining why social class affects health. By showing that income (economic capital), 

education (institutionalized cultural capital), and lifestyle/behavioural factors (embodied cultural 
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capital) all contribute to the socioeconomic patterning of BMI for Canadian men and women, 

Godley and McLaren (2010) demonstrate that other explanatory pathways, especially the 

materialist and cultural/behavioural pathways, are simply too restrictive to accurately describe 

how SES affects BMI or health more generally. Attempting to explain why Godley and McLaren 

(2010: 397) concluded that body weight, as an aspect of a person’s habitus, tends to be a more 

important indicator of social class or status for women than men, a Bourdieusian theoretical 

framework would dictate that everyone possesses preconceptions (both ascribed from early 

childhood and developed through experience) about the environment they live in. These 

preconceptions influence how people see the world and, by extension, influence the decisions 

they make and the actions associated with these decisions.  

Historically, men have been tasked with providing financially for their families, so one 

could argue that even though the proportion of women employed outside of the home has risen 

substantially in recent decades, men still possess the disposition that part of their ‘worth’ is 

measured by the ability to provide financially for their families. This disposition may even be so 

important to men that they feel less societal pressure to display their social class or status via 

their body weight or body image. Godley and McLaren’s (2010: 396) finding that controlling for 

lifestyle variables eliminated the positive relationship between income and BMI for men 

supports this assertion (essentially, men at higher levels of income tend to have higher BMIs 

partially because they exercise less and work more). Conversely, throughout much of history 

women have not been primary earners (especially within the family unit), so one could argue that 

even though this has changed dramatically, as a result of this history women generally still feel 

the need to display their status visually via their body weight or body image. This value could 

have been passed down to them through history as a product of socialization and as an aspect of 
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their embodied cultural capital body weight could be a more important indicator of social class 

for women than it is for men. 

 

1.4.5 Habitus vis-à-vis SES and Health-Related Behaviour 
 
 In addition to using the concept of habitus to explain the relationship between SES and 

BMI, a few Canadian researchers have used Bourdieu’s concept of habitus as a theoretical frame 

for studies regarding the relationship between SES and weight-relevant health behaviours. It is 

important to keep in mind that the health behaviours I will examine are not just important for 

health outcomes associated with weight, since the concept of habitus implies that many different 

dispositions tend to cluster within groups of people exposed to similar material and social 

conditions and these dispositions have implications for a range of health outcomes. Before I 

examine how these studies have employed the concept of habitus to explain this relationship, I 

would like to quickly acknowledge an article that focuses on weight-relevant health behaviour 

generally, through the subject of time use. Quantitatively studying working age Canadians, 

McLaren et al. (2009) examined the extent to which time-use patterns differed by SES in an 

attempt to better understand why there exists a social gradient in body weight (and health more 

generally). The researchers found that men and women with higher incomes were more likely 

than people with lower incomes to spend time doing paid work, commuting, and eating out, and 

less likely to spend time sleeping. Men and women who possessed a higher education were more 

likely than people with lower education to spend time doing physical activities and reading.  

Drawing on Bourdieu’s concept of habitus, McLaren et al. (2009: 66) state that, “Habitus 

refers to the embodiment of social structures in individuals such that the body (appearance, style, 

behavioural affinities, etc.) is a social metaphor for status.” Interpreting their results, McLaren et 
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al. (2009: 71) suggest that, “larger body size for a higher-income man may reflect an array of 

bio-behavioural and social pathways, including a lifestyle in which activities outside the home 

predominate and a society that values physical presence in men.” They also suggest that higher-

income women could be exposed to different norms with regard to weight, including the 

promotion of thinness, which might make these women more concerned about their appearance. 

Finally, this article suggests that among more educated people a slimmer body might be the 

product of a sense of empowerment that is endowed upon them through education (McLaren et 

al., 2009: 71). 

 

1.4.5.1 Physical Activity 
 
 Suzanne Laberge and Lise Gauvin are two Canadian researchers who have significantly 

influenced the literature pertaining to physical activity (a more specific health behaviour than 

general time use). As a contributing author in Gauvin et al. (2005), Laberge was involved in a 

study that attempted to establish the reliability and validity of a neighbourhood-level measure of 

active living potential based on the idea that individuals, populations, and environments are 

constantly interacting (Gauvin et al., 2005: 127), an idea that is consistent with the concept of 

habitus. While not explicitly stating that they employ the concept of habitus, their reasons for 

constructing this measure of physical activity that takes into consideration multiple aspects of the 

environment (both social and physical), clearly work within the habitus framework. The complex 

interactions between individuals, populations, and environments could be described, in terms of 

habitus, as the unconscious process of embodying social structure, which influences individual 

thought, choice, and action.  
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 As an extension of this Neighbourhood Active Living Potential (NALP) research, Gauvin 

and Laberge again collaborated on a study that examined the association between NALP and 

walking among middle aged and older adults (Gauvin et al., 2008). Gauvin et al. (2008: 950) 

found that, after controlling for individual variables, a higher density of destinations in a 

neighbourhood was associated with greater likelihoods of walking for any reason at least 5 days 

per week for at least 30 minutes. By controlling for individual variables before looking at the 

associations between the dimensions of NALP and walking, the researchers were attempting to 

isolate the effect of the environment on walking. Doing this makes sense from a habitus 

framework because, if we are to explain why people do or do not take up health behaviours, what 

is really of interest are the socially structured environmental effects that influence individual 

choice and action. This relates back to a fundamental aspect of habitus: unchosen choices 

(Bourdieu, 1990: 61). People’s individual choices are made within limitations that are based on 

socially structured dispositions. So, by controlling for individual variables, the authors are 

attempting to isolate the effect of these socially structured dispositions and environmental factors 

on walking.  

 

1.4.5.2 Smoking 
 
 Smoking is another specific weight-relevant health behaviour that has been studied by 

Canadian researchers who have employed the concept of habitus to inform their results. 

Katherine Frohlich is a Canadian social researcher who has played a significant role in 

developing the literature relating to the socio-physical (intersections between the built 

environment and social constructs that influence behaviour, which are integral to the concept of 

habitus) effects on smoking. Working as part of a research team to study smoking among pre-
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adolescents in communities in Quebec (Frohlich et al., 2002a), she empirically tested a 

theoretical model, called collective lifestyles.  

 Demonstrating the importance of the concept of habitus to this theoretical model, they 

suggest that, “While it is critical to be able to describe physical, material and psycho-social 

features of areas, it is also key to capture the meaning that people ascribe to their local 

neighbourhoods, its resources and people’s actions,” (Frohlich et al., 2002a: 1402). This is 

critical because the meaning that people ascribe to aspects of their environment is integral in 

creating and recreating their dispositions, which influence choice and action. Keeping with the 

habitus framework, Frohlich et al. (2002a: 1413) found through focus groups that people’s 

actions are not always what we would expect based on the social structure they are embedded in, 

suggesting that the processes of interaction between people and their environment are extremely 

complex. Summing up their findings, Frohlich et al. (2002a: 1414) state that, “Structure does not 

just sit there constraining actors by its formal characteristics… The structure is both enabling and 

disabling with regards to smoking practices and the pre-adolescents are both aware of the 

dynamics and participate in it… social structures only exist to the extent that individuals actively 

construct them through their daily activities.”  

 A subsequent study in which Frohlich was again lead author examined youth smoking 

initiation in neighbourhoods in Quebec. The purpose of this study was to discover the relevant 

contributions of both individual characteristics and social structural characteristics associated 

with youth taking up smoking (Frohlich et al., 2002b: 155). The theoretical background in this 

article is derived from the work of Max Weber, but shows strong similarities to Bourdieu’s 

concept of habitus. For example, Frohlich et al. (2002b: 156) state that the term lifestyle refers to 

the actualization of choices that have been influenced by life chances, and that life chances 
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include rights, norms, and social relationships. Because of this, chance is socially determined and 

the social structure is an arrangement of chances. Simply substituting the terms habitus and 

dispositions (regarding possibilities and impossibilities) into this statement for lifestyle and life 

chances respectively demonstrates how closely linked these theoretical frames really are.  

 In this study, the researchers found that individual characteristics such as parental 

smoking behaviour were associated with youth smoking initiation. Meanwhile, variation 

remained across environments after controlling for individual factors suggesting that social 

structural influences are also important in determining smoking behaviour (Frohlich et al., 

2002b: 163). This study nicely shows support for the concept of habitus by demonstrating that 

people exercise their own agency making individual choices, but these choices are made within a 

world of limitations created by social structural conditions. 

 While Frohlich’s work strives to validate the contextual determinants of health as well as 

to uncover the extent to which different aspects of the socio-physical environment influence 

smoking behaviour, Blake Poland (2000) attempts to understand how smokers and non-smokers 

interact with each other in public space. He states that the interactions that get played out in 

society are influenced by more than formal rules (laws prohibiting smoking in public spaces). 

Bourdieu’s theory implies that in order to be successful within an environment a person must 

develop a ‘sense of the game,’ which includes being able to assess how others will perceive 

one’s actions (Bourdieu, 1977b; Bourdieu, 1984; Hillier & Rooksby, 2002). Being able to do this 

is contingent on internalizing social norms. In this case, norms regarding smoking in public 

include an understanding of when and where it is appropriate to smoke.  

 Analyzing data from five focus groups in Toronto, Poland (2000: 6) found that taking 

responsibility for one’s actions (including, for example, being a considerate smoker, and 
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attempting to not bother the non-smokers in public) reinforces the dominant values in society, 

legitimating the social structure. Addressing the impact of habitus on the relationship between 

SES and smoking, Poland (2000: 9) states, “Through a sort of ‘symbolic violence’ (Bourdieu's 

term) the ‘moral entrepreneurs’… of the dominant class are able to frame what is to be seen as 

‘socially acceptable’ in their own terms, to reflect the ‘distinctions’ of upper middle class tastes. 

The body, and health-related behaviours more specifically, become the site of struggle for 

position in social space. Cigarette smoking… is increasingly cast as ‘crass’ and ‘vulgar’.” As this 

quotation demonstrates, Poland concludes that in order for people to be successful within a 

certain social environment they must accumulate the required capital as well as mask their habits 

that social norms deem vulgar behaviour. 

 Challenging Poland’s assertion that being ‘considerate’ about public smoking is an 

acceptable form of social interaction between smokers and non-smokers that enables smokers to 

retain valuable capital (such as prestige, reputation, etc.) and succeed in society, Bell et al. (2010: 

914), argue that since Poland’s work was published the norms and values of Canadian society 

have changed, resulting in the ‘denormalising’ of tobacco use in any public space through formal 

public policies and social norms and values. Through qualitative interviews with twenty-five 

current or ex-smokers in Vancouver, Bell et al. (2010) found that ‘denormalising’ tobacco use 

through smoking legislation prohibiting smoking in a variety of outdoor settings resulted in 

public spaces being ‘claimed’ by non-smokers. This process subjected smokers to socially 

structured judgment and stigma if they chose to smoke in these ‘claimed’ spaces (Bell et al., 

2010: 926). Finally, they argue that the ‘denormalised’ social environment has failed to influence 

the majority of participants to quit smoking, raising questions about whether denormalisation 
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strategies are appropriate interventions if the goal is to reduce smoking-related ill-health (Bell et 

al., 2010: 927).  

Attempting to frame my summary of this article through Bourdieu’s concept of habitus, I 

would state that Bell et al. (2010) use smoking legislation to operationalize shifting norms and 

values regarding smoking in public. Essentially, these norms and values (aspects of socially 

structured dispositions) are forcing smokers into their homes, demonstrating how socially 

structured norms and values can influence behaviour (Bell et al., 2010: 927). Ironically, 

increasingly forcing people to smoke only in their own home has some serious health 

consequences, since the dangers of smoking tend to be confined.  

Having recognized that the concept of habitus is used by health behaviour researchers to 

situate their findings theoretically in addition to those who study the relationship between SES 

and body weight more generally, I feel the need to reiterate that my project looks at the 

relationship between SES and comorbidities of excess weight and does not examine the effects 

of weight-relevant health behaviours on this relationship. Just as researchers of the relationship 

between SES and BMI have recently begun to explore how lifestyle and behavioural variables 

contribute to understanding the relationship between SES and BMI and perpetuating weight-

related health inequality (Godley & McLaren, 2010), future research on the relationship between 

SES and the health correlates of excess weight should also strive to incorporate health 

behaviours into their analyses. Taking into consideration health behaviours is certainly an avenue 

for future research considerations, yet it is beyond the scope of this research project.  
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1.4.6 Habitus as an Explanatory Tool 

In terms of understanding how SES affects health, the merit of each of the three classical 

explanatory pathways (economic, cultural, and psychosocial) has been debated in the literature. 

My review of Bourdieu’s concept of habitus and my analysis of how researchers have utilized 

this concept to speculate about why weight-relevant health behaviours or BMI are patterned 

according to socioeconomic status, suggest that advocating for any one of these pathways on 

their own would be misinformed. It seems to me that each of these classical pathways could be 

seen as only considering the influence of the accumulation of one form of capital. The concept of 

habitus, by contrast, incorporates the influence of all forms of capital. Habitus can be described 

as both produced by and reproducing all of the socially valued forms of capital within a field 

(Bourdieu, 1977b: 72) (and in different fields or situations different forms of capital may be 

valued (Bourdieu, 1984; Bourdieu, 1986)). Because of this, any attempt to restrict the 

explanation of how SES affects health to one of these classical pathways would be much too 

exclusive. According to habitus, people act based on a combination of dispositions, both ascribed 

from early childhood and accumulated through experiences, which are shaped by both the 

combination of capital people possess and the valued capital in a certain socially structured 

environment (field). So, it would seem appropriate for an accurate explanatory pathway to 

consist of some combination of classical explanations for how SES affects health.  

Moreover, I want to suggest that the ways in which previous researchers have used 

Bourdieu’s habitus to inform their findings rest on much too narrow a view of habitus as a 

theoretical frame. While I agree with previous researcher’s assertions that the body should be 

conceived of as a metaphor for social class, I believe that these previous studies have been 

necessarily restricted in their efforts to explore this metaphor because of their focus on body 
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weight as their sole dependent variable. Understandably, this focus on body weight led to 

discussions centered on ideals of physical beauty and gendered differences in what is valued in 

terms of body weight or body image. However, in order to truly conceptualize the body as a 

metaphor for social class, it is paramount that we are able to draw conclusions about more than 

body image. The body is a complex organism and by reducing it to a measure of weight we fail 

to understand this complexity and fail to comprehensively understand how the body can 

represent social class. This project hopes to initiate discussion regarding the multiple ways that 

the body can serve as a metaphor for social class within the habitus framework.  

By examining the relationships between SES and the health correlates of excess weight, I 

hope to demonstrate that the comorbidities of obesity are more than just extensions of ‘weight’ 

as an indicator of health. Comparing these relationships to those observed between SES and 

BMI, I will examine whether the health correlates of excess weight should also be considered 

extensions of ‘weight’ in terms of habitus. Essentially, instead of looking at (or speculating 

about) social norms or values, such as desirable body image, that influence weight-related 

behaviours, which in turn affect weight as manifestations of the forms of capital and habitus (as 

previously outlined studies have done), I am shifting the theoretical frame to investigate the body 

as more than just a measurement of size and associated physical appearance. By examining 

comorbidities of excess weight I will be able to develop a sense of how the forms of capital and 

habitus influence the way the body functions rather than just how it looks. 

Before examining social class differences in the health correlates of excess weight, 

though, it is also important to take a closer look at how previous researchers have chosen to 

measure body weight or BMI.  
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1.5 Measured Versus Self-Reported Data 

 The question of whether self-reported measures of height and weight accurately describe 

the size of a person’s body has been the subject of a significant amount of research. While much 

of the research concerning the relationship between SES and body weight at the population level 

has used self-reported measures of height and weight to construct people’s BMIs (because 

nationally representative surveys lacked direct objective measures), a growing collection of 

literature cautions against the use of self-reports.  

 Using a nationally representative sample of 11,284 American adults between the ages of 

20 and 74 collected for the National Health and Nutrition Examination Survey (NHANES), 

Rowland (1990) compared self-reported indicators of respondents’ heights and weights to 

measured heights and weights collected during a physical examination portion of the study. 

Though more than 20 years has passed since the publication of this article, the results are striking 

and are still relevant today. In terms of the under-reporting of weight, it was found that heavier 

people tend to under-report their weight more often than lighter people, and this pattern is even 

more pronounced for overweight and severely overweight women. “Proportionately, more than 

twice as many severely overweight women as men underreport (their weight)” (Rowland, 1990: 

1131). Rowland (1990: 1131) also reports that almost 18% of underweight men over-report their 

weight when providing researchers with self-reports. In sum, Rowland (1990: 1131) suggests 

that “misreporting of weight appears to be in the direction of cultural ideals.”  

 A more recent study, conducted by John et al. (2006) uses two independent nationally 

representative samples of the German population to compare rates of overweight and obesity 

when using self-reports and measured data. Like previous studies, John et al. (2006) found that 

when using measurement devices to record respondents’ height and weight, the prevalence of 
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overweight and obesity was significantly higher than when using self-reports. Additionally, they 

found that when BMI was systematically measured rather than recorded from self-reports, the 

odds of having a BMI of at least 35kg/m2 (remembering that according to the WHO a BMI of 

30kg/m2 or higher is considered obese (World Health Organization, 2012)) were three times 

higher for men and four times higher for women (John et al., 2006: 374). In sum, this study 

found that self-reports underestimated the prevalence of overweight and obesity by more than 10 

percentage points (John et al., 2006: 375). An even more recent study supports this assertion. 

Using the Canadian Community Health Survey (CCHS), Elgar and Stewart (2008) demonstrate 

that in 2008 the prevalence of overweight and obesity in Canada was 62.1% when based on 

measured height and weight data, but only 51.1% when using self-reports (a difference of 11%). 

These studies illustrate the reliability issues inherently present when relying on self-reported 

weight information (or any sensitive data).   

 Shields et al. (2008) analyzed both self-report and clinically measured data from a 

nationally representative sample of 4,567 respondents to the 2005 CCHS in order to make 

inferences regarding the extent to which misreporting of height and weight introduces systematic 

errors into research on the prevalence of obesity in Canada. Consistent with the findings of 

previous studies, they found that Canadians tend to over-report their height and under-report 

their weight, systematically skewing self-report measures of BMI, and masking the true extent of 

obesity prevalence. Taken together, when measures of BMI are based on self-reported height and 

weight, estimates of BMI tend to be 1.1 kg/m2 less than when using measured height and weight, 

on average (under-estimated by 0.9 kg/m2 for men and 1.2 kg/m2 for women). Additionally, the 

extent of underestimation tends to increase as measured BMI increases, and this systematic 

under-estimation of BMI means that estimates of obesity prevalence in Canada based on self-
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reports are seven percentage points lower than prevalence estimates based on measured height 

and weight data (15.2% compared to 22.6%) (Shields et al., 2008: 67-9). Shields et al. (2008: 71) 

propose that it is the social stigma that those who carry excess weight are subject to that 

influences people to under-report their BMI, providing researchers with more socially desirable 

answers. 

 Since clinical data has been shown to be far more reliable than self-reports when it comes 

to measuring sensitive issues like body weight (Rowland, 1990; John et al., 2006; Elgar & 

Stewart, 2008; Shields et al., 2008), and I am examining comorbidities of excess weight (as 

identified by Sharma & Kushner (2009)), I sought to avoid potential reliability issues by using 

clinical measures of both body weight and weight-related health indicators. Fortunately, by 

design the CHMS contains rich clinically measured health data in addition to self-reported 

survey data collected during a household interview. This unique design for a nationally 

representative survey quite nicely allows the researcher to eliminate many issues related to 

respondents’ reliability (respondents providing socially desirable answers), and increases the 

reliability of results. 

 

1.6 Edmonton Obesity Staging System (EOSS) 

 There have been emerging concerns regarding the limitations associated with the use of 

BMI as the primary system for classifying people as overweight or obese at both the clinical and 

population levels. A recent article by Sharma and Kushner (2009: 289) states that in some 

individuals excess fat “results in an impairment of health with reduced quality of life and 

increased morbidity and mortality.” However, they also acknowledge that the presence of 

increased body fat alone does not necessarily imply or predict poor health. Because of this, they 
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argue that clinical measures of height, weight, or waist circumference do not accurately describe 

a person’s obesity-related health risks when assessed independently of comorbidities of excess 

weight (Sharma & Kushner, 2009: 289).  

While it has been suggested that physicians use BMI as the primary tool to evaluate and 

diagnose obesity since 1985, it was only in 1997 that the WHO endorsed BMI as the most useful 

tool to measure overweight and obesity in adults (Sharma & Kushner, 2009: 290-1). Since it has 

been found that measures of waist circumference provide an independent estimate of health risks, 

current guidelines suggest that doctors use both BMI and waist circumference to assess obesity 

(Sharma & Kushner, 2009: 291). Sharma and Kushner (2009: 291) identify three major 

limitations with this process. The first concern they have centers on the lack of specificity in 

measures of BMI and waist circumference. For example, people with the same BMI value can 

have a large variation in the amount of body fat they actually have, while people with the same 

levels of body fat my present with vastly different BMI scores. Also, people who have the same 

waist circumference may have varying levels of fat. The second concern deals with the inability 

of either BMI or waist circumference to account for comorbidities or functional limitations 

associated with carrying excess weight that greatly influence a person’s quality of life. Finally, 

changes in measured BMI or waist circumference do not necessarily reflect changes in a person’s 

overall health. For example, a change in obesity class (based on BMI) does not always translate 

into a change in overall health, and conversely significant changes in overall health may not be 

reflected in the form of a change in obesity class.    

In response to these concerns, Sharma and Kushner (2009) developed the Edmonton 

Obesity Staging System (EOSS), which considers physical comorbidites, psychological 

symptoms, and functional limitations associated with carrying excess weight, to more accurately 
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describe the medical situation of those currently classified as obese using BMI alone. The EOSS 

is a five-stage tool that ranges from stage 0 – a patient has a BMI that is classified as obese by 

WHO standards but they have no comorbid risk factors, physical symptoms, or functional 

limitations that would require medical intervention – to stage 4 – a patient has a very high BMI 

and severe or possibly fatal obesity-related physical symptoms, chronic diseases, and functional 

limitations associated with their weight – that allows physicians in a clinical setting to more 

comprehensively assess and treat weight-related medical situations (Sharma & Kushner, 2009: 

293).  

The EOSS is unique as an obesity staging system in the sense that people classified in the 

first two stages do not require medical intervention (aside from being encouraged to lose weight) 

even though they have a BMI that the WHO classifies as obese (Sharma & Kushner, 2009: 293). 

Sharma and Kushner (2009: 292) argue that aside from incorporating important aspects of a 

person’s experience with carrying excess weight such as comorbidities, functional limitations, 

and quality of life measures, this new staging system will, on a more practical level, allow 

physicians to more equitably identify and prioritize patients for treatment. This is extremely 

important in today’s society, as medical resources can often be very limited. 

As illustrated by this literature review, while several studies have reported differing 

relationships between SES and BMI for men and women (Sobal & Stunkard, 1989; Frohlich et 

al., 2006; McLaren, 2007; Matheson et al., 2008; Godley & McLaren, 2010), very few have 

examined the socioeconomic patterning of the various comorbidities that the EOSS associates 

with excess weight. I am going to investigate the relationship between SES and comorbidities of 

excess weight by narrowing down the EOSS’s very broad understanding of weight-related 

comorbidities and focusing on three comorbidities: sub-clinical indicators of medical conditions 
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associated with excess weight (aerobic fitness); medical symptoms (hypertension); and 

functional limitations (Sharma & Kushner, 2009: 292). The selection of these three variables to 

represent weight-related comorbidities was partly the result of using the data available in the 

Canadian Health Measures Survey (CHMS), and partly because previous researchers have 

successfully operationalized these measures using CHMS data (Shields et al., 2010; Wilkins et 

al., 2010). To demonstrate the limitations of previous literature on the relationships between SES 

and health correlates of excess weight, I will briefly reflect upon how researchers have studied 

the relationships between SES and aerobic fitness, hypertension, and functional limitations, 

respectively. 

 

1.6.1 SES and Health Correlates of Excess Weight 

First, while a decent amount of research has been done on the relationship between SES 

and aerobic fitness, very little has analyzed nationally representative data. The tendency to 

restrict analyses to specific samples of the population, most often children (a substantial amount 

of work has examined the effects of children’s physical activity on educational success (Aberg et 

al., 2009; Cottrel et al., 2009; Blaak et al., 2011)), is most likely the product of both financial and 

logistical barriers to accurately and objectively measuring aerobic fitness on a large scale (issues 

that the CHMS has overcome). Whatever the reason, very few researchers who have looked at 

this relationship have studied adults. One study that has studied adults, by Shishehbor et al. 

(2008), sought to examine the effect of neighbourhood-level SES on cardiovascular health and 

fitness among American adults between the ages of 25 and 42 who participated in the Coronary 

Artery Risk Development in Young Adults (CARDIA) study in 1992-1993.  
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Interestingly, they found that people from disadvantaged neighbourhoods (based on 

census tracts and data such as median household income; median value of housing unit; 

proportion of households receiving interest, dividend, or net rental income; the proportion of 

adults 25 or older who completed high school; proportion of adults 25 or older who completed 

college; and the proportion of employed people 16 years of age or older in executive, 

managerial, or professional specialty occupation) had higher odds of having impaired 

cardiovascular fitness levels than people from the highest level of neighbourhood SES, even after 

adjusting for individual-level SES and sociodemographic and clinical factors (Shishehbor et al., 

2008). The health implications of this socioeconomically patterned disparity in aerobic fitness 

are substantial. These health implications are illustrated by Simmons et al. (2008), who found 

that small increases in aerobic fitness (measured as VO2 max) were associated with a reduction 

in clustered metabolic risk (a proxy measure for risk factors of poor cardiovascular health such 

as waist circumference, triacylglycerol, fasting insulin and glucose, systolic blood pressure, and 

the inverse of HDL-cholesterol according to WHO criteria), controlling for age, sex, smoking 

status, socioeconomic status, and baseline metabolic score. Also, Shields et al. (2010: 2) state 

that aerobic fitness has been shown to be protective against cardiovascular disease, diabetes, 

functional limitations, and mortality, independent of BMI and physical activity levels.  

Next, despite a fairly substantial body of previous research examining the relationship 

between SES and hypertension, results have been conflicting; there is no firm consensus 

regarding the direction of this relationship. Reviewing a few of these studies will help illustrate 

these conflicting results. A study by Grotto et al. (2007) assessed the effect of SES on blood 

pressure (high blood pressure is termed hypertension) among Israeli young adults and found that, 

overall, SES tends to be a weak determinant of blood pressure compared to age and BMI. 
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Supplementing this study, Grotto et al. (2008) performed a systematic review of the literature 

pertaining to the relationship between SES and hypertension in an attempt to reconcile the 

aforementioned inconsistencies. Despite the contradictory findings among several studies, Grotto 

et al. (2008) conclude from this review that low SES is associated with higher blood 

pressure/hypertension (a more confident conclusion than their first study).  

Attempting to expand the understanding of this relationship between SES and 

hypertension, Conen et al. (2009) examined the association between SES and blood pressure 

progression in addition to hypertension incidence among a cohort of female health professionals. 

The results of this study indicated that SES is a strong predictor of blood pressure progression 

and hypertension incidence for women when SES is operationalized using education but not 

when SES is measured with income. Conversely, a study of American young adults by Brummett 

et al. (2011) found that when the effects of body weight, waist circumference, and resting heart 

rate were controlled for, education was not significantly related to systolic blood pressure (high 

blood pressure is termed hypertension) but the effect of household income on systolic blood 

pressure remained significant; higher household income was related to lower systolic blood 

pressure. While these studies demonstrate the complexity and contradictory nature of observed 

relationships between SES and hypertension, other studies have failed to find any socioeconomic 

effect on hypertension at all. For example, a study by Lei et al. (2012) found that neither wealth 

nor education predicts hypertension prevalence in China. Similarly, Kaplan et al. (2010) found 

that there is no relationship between income and hypertension prevalence among older Canadian 

adults (aged 65 and older) and that the burden of hypertension is approximately equal for 

socioeconomically advantaged and disadvantaged older adults in Canada. 
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Lastly, the relationship between SES and functional limitations is represented fairly well 

in previous literature. The following studies will help illustrate the consistent inverse relationship 

observed between SES and functional limitations. House et al. (1990: 397-8) investigated this 

relationship and suggested that higher socioeconomic status has the effect of postponing the 

onset of functional limitations into later years, while those with lower SES suffer from functional 

limitations at a younger age, and their functional limitations tend to be more severe than those 

experienced by people of a higher SES. Expanding on this work, Zimmer and House (2003) 

analyzed the Americans’ Changing Lives survey in order to address how SES is related to both 

the onset and progression of functional health problems. Interestingly, they found that increasing 

income and education is related to a decrease in the likelihood of experiencing an onset of 

functional limitations, but only income is related to the progression of functional limitations; 

those with the highest incomes are more likely to improve and least likely to get worse compared 

to those with the lowest incomes (Zimmer & House, 2003).  

Examining another American dataset (US Health and Retirement Study), Haas (2008) 

contributes to the understanding of this relationship by suggesting that functional limitation 

trajectories are the product of more than just adult SES. The results of this study suggest that low 

SES during childhood positively affects both the incidence as well as the progression of 

functional limitations during adulthood, net of adult SES (Haas, 2008). Recently, researchers 

have begun to look at the socioeconomic patterning of functional limitations among specific 

populations (Gadalla, 2009), or with respect to a specific disease and its associated health, which 

is essentially how I am examining this relationship (with respect to weight-relevant health). As 

an example of the latter kind of study, Eisner et al. (2011) looked at the effects of SES on health 

outcomes associated with chronic obstructive pulmonary disease (COPD) and found that lower 
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SES, operationalized as either income or education, was related to an array of adverse COPD 

health outcomes, including physical functional limitations. While the literature seems to 

consistently report an inverse relationship between SES and functional limitations (as SES 

increases, functional limitations tend to decrease), these studies overwhelmingly rely on self-

reports of functional limitations. Interestingly, the study by Eisner et al. (2011) was the only 

paper to employ physically measured indicators of functional limitations and it specifically 

examined this relationship within the context of COPD-relevant health outcomes. Additionally, 

the effect of gender on this relationship seems to be neglected in the literature.  

This project will attempt to fill these gaps in the literature and contribute to the 

advancement of the understanding of the mechanisms through which socioeconomic status 

influences and perpetuates social class differences in weight-related health. 

 

1.6.2 Habitus vis-à-vis SES and Health Correlates of Excess Weight 

 As I have demonstrated, there are limitations associated with previous research conducted 

on the relationships between SES and the specific health correlates of excess weight that I am 

examining (and that have been identified as comorbidities of obesity by Sharma and Kushner’s 

(2009) EOSS). Because of these limitations, conjecturing about the direction of social class 

effects on these health correlates would be ill informed and likely inaccurate. Additionally, given 

that the overarching goal of this project is to be able to speak to why SES influences health at the 

population level, it is essential that my results allow me to consider more than just how ‘weight’ 

is understood as an indicator of health (the goal of the EOSS). To explain how social class 

affects health theoretically, my results must also allow me to consider how ‘weight’ is 

understood as a manifestation of people’s habitus. 
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What is unique about my project is that by running multivariate regression models that 

examine the relationships between SES and aerobic fitness, hypertension, and functional 

limitations separately, controlling for BMI, and comparing these relationships to those we 

observe between SES and BMI, I am able to illustrate a few of the multiple ways that the body 

can serve as a metaphor for social class within the habitus framework. I suspect that health 

correlates of excess weight are an extension of ‘weight’ in terms of habitus. Based on this, I 

imagine that if these comorbidities were simply a health extension of excess weight (suggested 

by the EOSS) there should not be a social class impact on them, once BMI is controlled for. 

Conversely, if I am able to show that health correlates of excess weight are socially patterned net 

of the effect of BMI, I will be able to argue that my results support the conclusion that these 

clinically-identified comorbidities of obesity have additional social meaning (over and above the 

social meaning attached to BMI and body image) in terms of habitus. This study is able to 

contribute a level of complexity to the understanding of ‘weight’ as a manifestation of a person’s 

habitus that has been neglected in previous studies employing the concept of habitus to inform 

their findings regarding the relationship between SES and body weight (usually measured by 

BMI).   
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CHAPTER 2: RESEARCH DESIGN 

2.1 Data 

 In this project, I analyze data from Cycle 1 (2007-2009) of the Canadian Health Measures 

Survey (CHMS). According to Statistics Canada (2010b), “The Canadian Health Measures 

Survey (CHMS) aims to collect important health information through a household interview and 

direct physical measures at a mobile clinic.” This data set is ideal for my research project 

because it is the first nationally representative data set that combines data on social class with 

clinically measured data on health, which has been shown to be far more reliable than self-

reported health data (Rowland, 1990; John et al., 2006; Connor Gorber et al., 2007; Shields et al., 

2008).  

 The CHMS contains a cross-sectional, nationally representative sample of Canadians. 

The target population of this survey is respondents between the ages of 6 and 79 living in private 

dwellings throughout the ten provinces and three territories, representing approximately 97 

percent of Canadians. Those who were excluded include people living on Indian Reserves or 

Crown lands, residents of institutions, full-time members of the Canadian Forces, and residents 

of certain remote regions (Statistics Canada, 2010b). Additionally, a relatively complex sampling 

procedure was employed by Statistics Canada to select respondents for this survey. First, data 

collection sites were stratified according to the five regions of Canada: Atlantic, Quebec, 

Ontario, Prairies (including Yellowknife), and British Columbia (including Whitehorse). Next, it 

was decided that 15 collection sites were required in order to collect data from enough 

respondents to produce national estimates, and sites were randomly chosen via a systematic 

sampling method with probability proportional to the size of each site’s population (Statistics 

Canada, 2010b). Because the design of this survey requires participants to report to a mobile 

clinic to undergo physical health testing, Statistics Canada (2011: 19) defined a collection site as, 
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“A geographic area with a population of at least 10,000 and a maximum respondent travel 

distance of 50 kilometres in urban areas and 100 kilometres in rural areas.” Once sites were 

selected, households had to be identified to participate in the survey.  

 The sampling frame used to select households uses a combination of the 2006 Census and 

the Address Register to meet the sampling requirements for each age group (6 to 11, 12 to 19, 20 

to 39, 40 to 59, and 60 to 79). A simple random sample of households was selected in each age 

stratum at each site (Statistics Canada, 2011: 21). Once households were selected to participate 

in the survey, researchers were tasked with contacting the household and collecting their data. 

Researchers always made first contact with respondents via a letter sent through the mail before 

visiting their homes. This initial contact involved requesting a current list of all people residing 

in that dwelling and this list was used to randomly select survey respondents (Statistics Canada, 

2010b). Either one or two individuals within a selected dwelling were chosen to complete health 

interviews using computer-assisted personal interviewing (CAPI). Following these interviews, 

appointments were made for respondents to participate in the physical measures portion of the 

CHMS, where trained specialists collected physical health data at a mobile examination centre 

(Statistics Canada, 2010b). 

 Using this sampling procedure, Statistics Canada was able to obtain fairly high response 

rates for both the household and clinical portions of the survey. Of the 7,483 people selected to 

participate in the CHMS, 6,604 (88.3%) completed the household questionnaire. Of these 

respondents, 5,604 (84.9% of those who completed the household questionnaire) also completed 

the clinical portion of the survey (Statistics Canada, 2010b). The observed difference between 

the response rates of the different aspects of this survey indicates that 1,000 respondents who 

participated in the household portion of the survey did not participate in the clinical portion. 
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Since Statistics Canada (2010b) suggested that a sample size of 5,000 was required in order to 

produce national estimates, it would be easy to conclude that the loss of 1,000 respondents from 

the household to the clinical portion of this survey is of little consequence. However, it is 

important to remember that those who did not complete the clinical requirement may differ 

systematically from those who did; this is known as non-response bias.  

Identifying non-response bias as a potential problem, Statistics Canada (2010b) states that 

they address this concern by adjusting the weight given to respondents in households that 

participated in the entire survey to compensate for those who did not respond. With this in mind, 

all analyses were performed with Statistics Canada’s sample weights applied. The data I examine 

in this project were accessed at the Prairie Regional Research Data Centre at the University of 

Calgary and all analyses were conducted using Stata/SE 11.1. In order to account for the 

complex sampling design used in Cycle 1 of the CHMS, all standard errors (which are used to 

calculate tests of significance as well as coefficients of variation and 95 percent confidence 

intervals) in the regression models were estimated via a bootstrap procedure (Rao et al., 1992; 

Rust & Rao, 1996), using the 500 bootstrap weights provided by Statistics Canada.  

 For the purposes of this study, I chose to restrict my analyses to working age respondents 

between the ages of 20 and 69. The full sample size is 3,102 (1,448 men and 1,654 women) and 

all analyses examined men and women separately in order to observe how social class affects 

health differently by gender. 

 

2.2 Research Questions 

 While several studies have illustrated differing relationships between SES and BMI for 

men and women (Sobal & Stunkard, 1989; Frohlich et al., 2006; McLaren, 2007; Matheson et 
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al., 2008; Godley & McLaren, 2010), very few have examined how SES is related to the various 

comorbidities that Sharma and Kushner’s (2009) Edmonton Obesity Staging System (EOSS) 

associates with obesity. By statistically analyzing this nationally-representative dataset that 

combines information on socioeconomic status with clinically measured health data, this project 

will attempt to fill this gap in the literature by addressing the following primary research 

question: How are the relationships between SES and the various comorbidities associated with 

excess weight similar to, or different than, observed relationships between SES and BMI for 

working age men and women in Canada? 

As an extension of exploring this primary research question, I will also address the 

following secondary research question: What do the observed similarities or differences in the 

social patterning of health correlates of excess weight versus BMI suggest about the mechanisms 

through which SES affects health? While the existence of socially patterned health inequalities 

has been well documented, perhaps the most significant contributions to this literature are studies 

that enable researchers to address the question of why these social inequalities exist. By 

addressing this second research question, I hope to be able to speculate about how 

socioeconomically patterned health outcomes are produced and perpetuated within Canadian 

society. 

 

2.3 Measures 
 

In this research project, I investigate how socioeconomic status (SES) influences weight-

related health differently by gender among working age Canadians. SES, considered a proxy for 

social class, is most commonly operationalized using measures of income, education, and/or 

occupation. While it is important to acknowledge that the conceptualization of social class has 
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been debated in the literature (summarized nicely in Veenstra, 2007), the objective of this study 

is not to engage in this debate.  

 

2.3.1 Focal Independent Variables: Socioeconomic Status (SES) 

I chose to construct two independent variables to operationalize socioeconomic status 

(SES): income and education. I do not include any measure of occupation in my 

operationalization of SES. This decision was intentional and was made in order to align my 

research with previous literature on the socioeconomic patterning of health, much of which also 

restricts their measurement of SES to income and education (Zimmer & House, 2003; Conen et 

al., 2009; McLaren et al., 2009; Godley & McLaren, 2010; Brummett et al., 2011; Eisner et al., 

2011).  

I also chose to exclude occupation from my operationalization of SES in order to avoid 

specific statistical limitations relating to the large amount of missing data that accompanied the 

survey’s questions on occupation. Nearly half of the sample was recorded as missing on standard 

occupational/industrial classification data that would have allowed me to construct occupational 

prestige scores (Nakao & Treas, 1994; Fujishiro et al., 2010), with more women missing than 

men. Although a large number of those who were missing were outside of the age range 15-75 

and would have been excluded from my analysis anyway, a sufficient amount of missing data 

remained for working age Canadians (20-69). Given this large amount of missing data and the 

fact that many previous researchers who have looked at the relationship between SES and weight 

or fitness have excluded occupation from their operationalization of SES (Zimmer & House, 

2003; Conen et al., 2009; McLaren et al., 2009; Godley & McLaren, 2010; Brummett et al., 
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2011; Eisner et al., 2011), I did not feel comfortable constructing a measure of occupation to act 

as a proxy for social class. 

Further supporting this decision to exclude occupation as a measure of SES in my 

analyses is the work of Veenstra (2007: 16), which employs a Bourdieusian theoretical frame 

and states that, “Every form of power or resource in social life, e.g., economic capital, 

educational capital and social capital, can be deemed a principle of distinction and thus a class-

relevant capital.” But he continues by stating that, according to Bourdieu, “Of the many forms of 

capital, however, cultural capital (encompassing educational capital, social background and the 

cultural tastes fostered in personal and parental educational experiences) and economic capital 

are the fundamental principles of distinction in modern societies” (also see Bourdieu, 1986; 

Bourdieu & Wacquant, 1992). 

 

2.3.1.1 Income 

 For my income measure, I chose to use household income in place of personal income 

because previous research has shown that household income tends to be a better indicator of 

social class than individual income, especially for women (Krieger et al., 1999). As an 

operationalization of SES, using household instead of personal income transforms income from 

an individual-level earnings indicator to a measure of economic capital, which influences social 

class. Economic capital refers to material wealth and the power that comes with this wealth 

(Bourdieu, 1986). Our capitalistic society has given meaning and value to economic capital, 

enabling those who possess larger amounts of it to hold a higher position in the socioeconomic 

hierarchy (to be of a higher social class). Additionally, the nature of economic capital is such that 

it is usually shared among family members. This accepted practice allows all members of the 
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household to benefit from the economic capital accumulated by some subset of the family unit, 

and by extension (since our society values economic capital) achieve a higher social class 

position. It is for this reason that household income is considered a more appropriate measure of 

socioeconomic status than individual income to operationalize social class. 

Total household income from all sources has been adjusted for household size in order to 

more accurately reflect each respondent’s economic experience and social class. This adjustment 

was necessary in order to account for people whose social class might not be accurately 

represented by their personal income. For example, people could live an economically privileged 

life without earning a high personal income if they are from an affluent family. On the other 

hand, individuals could earn a decent income for themselves, but if they provide for a large 

family without financial support from others they could lead more of an under-privileged life 

than their personal income suggests. As suggested by Humphries and van Doorslaer (2000), 

adjusting for household size was accomplished by dividing total household income by the square 

root of the household size.  

Additionally, previous research has cited the need to recode income into a categorical 

variable in order to capture the nonlinear nature of the relationship between income and body 

weight, specifically among men (Godley & McLaren, 2010: 387). To test for nonlinearity, I 

performed a preliminary analysis of the bivariate relationship between total household income 

(as a continuous variable) and BMI, specifically for men. This test, which involved examining 

whether the R2, or extent to which we can account for variance in the dependent variable (BMI), 

improves by accounting for nonlinearities in the relationship between income and BMI (by 

changing income from a continuous to a categorical variable), revealed that the bivariate 

relationship between income and BMI was in fact nonlinear for men. In order to capture this 
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nonlinearity and remain consistent with previous studies that examine the relationship between 

SES and BMI (McLaren & Godley, 2008; Godley & McLaren, 2010), I chose to analyze income 

as a categorical variable, recoding it into quartiles.  

 

2.3.1.2 Education 

 In contrast to income, the effects of education usually manifest with the individual who 

experiences the education (and are less easily shared with others unless they have experienced 

the same education). Thus, I chose to use a variable that measures the highest level of education 

achieved by the respondent in my analyses. Bourdieu suggests that this facet of cultural capital 

(educational attainment) only represents its institutionalized form, and refers mostly to the 

credentials accumulated through education (Kraaykamp & van Eijck, 2010). However, Bourdieu 

and Passeron (1977) argue that educational success is strongly influenced, if not determined, by 

the embodied cultural capital (dispositions, tastes, etc.) that students acquire unconsciously 

through their familial experience of socialization. Furthermore, Bourdieu (1977a; 1986) suggests 

that academic credentials (institutionalized cultural capital) may, in fact, serve to legitimate the 

social transmission of privileges from generation to generation.  

Kraaykamp and van Eijck (2010) supplement Bourdieu by illustrating how embodied and 

institutionalized cultural capital are not separate entities, but rather are intricately linked with one 

another. They state that, “Despite their meritocratic claims, schools transform cultural capital 

that is in large part determined by social class into credentials that are associated with individual 

talent and hard work” (Kraaykamp & van Eijck, 2010: 211). This suggests that despite the 

assertion that highest level of personal education only reflects the credentials associated with 

educational attainment, a person’s social class plays a significant role in enabling their 
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accumulation of credentials and thus, operationalizing SES with personal educational attainment 

adequately represents people’s social class.  

Since personal education is one of the primary mechanisms through which people exhibit 

and amass cultural capital, understanding how the accumulation of cultural capital improves 

people’s social class is of utmost importance. Massey (2007: 18) eloquently describes the social 

benefit of accruing cultural capital: 

Cultural capital consists of knowledge and manners that do not make individuals more 
productive in and of themselves, but that permit them to be more effective as actors within a 
particular social context – in this case, elite settings… The possession of cultural capital makes 
an individual more productive not because he or she can perform a given operation better or 
faster, but because he or she can navigate structures of power with greater ease, feeling relaxed 
and comfortable in the social settings they define and thus interacting with other persons of 
influence to get things done. 
 
Interestingly, cultural capital suggests that the socioeconomic benefit of education is not a 

product of the particular skills or abilities that individuals learn, but rather their knowledge of 

how to behave in elite settings that they acquire through schooling or already possess as 

embodied cultural capital (which enables them to be successful in educational settings). While 

this is an incredibly simplified explanation of cultural capital, it is easy to see that the effects of 

educational success manifest within the individual who experienced the education and are not 

easily shared with others.  

Highest level of education completed by the respondent was recoded from a ten-category 

variable into a five-category variable. In order to retain consistency with previous literature 

(McLaren & Godley, 2008; Godley & McLaren, 2010), and because these categories reflect 

meaningful levels of educational attainment in Canada (Borders et al., 2006), I chose to recode 

education into the following categories: less than high school; high school graduate or some 

post-secondary; post-secondary education less than a bachelor’s degree (non-university post-
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secondary education); bachelor’s degree or higher. However, I also added trades degrees as a 

new educational category because I believe that obtaining a trades degree is uniquely different 

than acquiring other post-secondary degrees or certificates, especially since these degrees train 

people for a specific subset of careers that require skills often neglected by conventional post-

secondary education (and these kinds of careers could potentially influence health differently 

than the jobs acquired by people with different educational backgrounds) (McLaren & Godley, 

2008). In short, including this category will allow me to speculate about how factors such as 

lifestyle or job demands might influence BMI and weight-related health more generally.  

It is important to remember that I have chosen to exclude any direct measure of 

occupation from my operationalization of SES in order to keep with previous research on the 

relationship between SES and weight-related health (Zimmer & House, 2003; Conen et al., 2009; 

McLaren et al., 2009; Godley & McLaren, 2010; Brummett et al., 2011; Eisner et al., 2011) and 

to avoid statistical limitations associated with having a large amount of missing data on 

occupation. Given the inability of this project to directly test the effect of occupation or 

occupational prestige on weight-related health, probing the outcomes generated by the inclusion 

of the trades degree category will begin to facilitate thinking about how SES affects health when 

SES is operationalized using occupation rather than income and education. While this project 

does not seek to answer questions relating to the effect of occupation on health, this is certainly 

an avenue for future research and would naturally complement the findings of this project.  

 

2.3.2 Focal Dependent Variables: Health Correlates of Excess Weight 

 In response to emerging concerns regarding limitations associated with the use of BMI as 

the primary system for classifying people as overweight or obese at both the clinical and 



!((!

population levels, Sharma and Kushner (2009) developed a clinical staging tool that would more 

accurately describe the medical situation of those currently classified as obese using BMI alone. 

It was this staging tool, the Edmonton Obesity Staging System (EOSS), which guided my task of 

operationalizing the broad term “weight-related health.”  

According to Sharma and Kushner (2009: 292), the EOSS is based on, “simple clinical 

assessments that include medical history, clinical and functional assessments as well as simple 

routine diagnostic investigations that are easily and widely available.” With the administering of 

these clinical assessments, the EOSS is able to incorporate the identification of obesity risk 

factors and their severity, as well as medical symptoms and functional limitations into the 

medical assessment of a person’s body weight (Sharma & Kushner, 2009: 292). In short, the 

EOSS recognizes the important role that comorbidities of excess weight play in determining 

people’s health, and identifies obesity-related risk factors, medical symptoms, and functional 

limitations as essential contributors to the medical situation of those classified as obese by WHO 

standards (World Health Organization, 2012).1  

Earlier, I referred to obesity-related risk factors as sub-clinical indicators of medical 

conditions associated with excess weight. I chose this specific wording because I feel that it 

better captures the essence of Sharma and Kushner’s (2009) term. When Sharma and Kushner 

(2009) use the term ‘obesity-related risk factors,’ they are referring to measures that identify pre-

medical conditions, and they give borderline hypertension as an example (among others). While 

I believe it is important to recognize the potentially misleading nature of the term ‘obesity-

related risk factors,’ because I am trying to operationalize the EOSS to examine the relationship 

between SES and health correlates of excess weight, I will be employing the EOSS’s term, ‘risk 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 The EOSS also identifies psychological conditions associated with excess weight as an important comorbidity of 
obesity, but the CHMS did not measure these psychological comorbidities. 
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factors,’ throughout the rest of this project to represent sub-clinical indicators of medical 

conditions associated with excess weight. With this in mind, I have chosen my focal dependent 

variables to represent these three different types of comorbidities that the EOSS emphasizes 

while also working with the health data available in the CHMS.  

 

2.3.2.1 Cardiorespiratory (Aerobic) Fitness 

 In order to operationalize obesity-related risk factors I chose to use a measure of 

cardiorespiratory (aerobic) fitness, which was derived from the modified Canadian Aerobic 

Fitness Test (mCAFT) that was administered to eligible participants when they presented at 

Statistics Canada’s mobile clinic for the clinical portion of the CHMS. Sharma and Kushner 

(2009: 289) identify physical activity (inclusive of aerobic fitness) as an important factor that 

influences obesity-related health risks, and Shields et al. (2010: 2) support this assertion by 

stating that, “Cardiorespiratory (aerobic) fitness is protective against cardiovascular disease, 

diabetes, functional limitations and mortality, independent of BMI and physical activity levels.” 

Additionally, Simmons et al. (2008), have demonstrated that small increases in aerobic fitness 

(measured as VO2 max) are associated with a reduction in clustered metabolic risk, which 

considers waist circumference as well as other obesity-related health indicators,2 while 

controlling for age, sex, smoking status, socioeconomic status, and baseline metabolic score. 

For the CHMS, the aerobic fitness test required participants to complete one or more 

three-minute “stepping” stages (they had to walk up and down steps with increasing intensity as 

stages increased) at predetermined speeds based on their age and sex (Canadian Society for 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2 Specifically, metabolic risk is a proxy measure for risk factors of poor cardiovascular health such as waist 
circumference, triacylglycerol, fasting insulin and glucose, systolic blood pressure, and the inverse of HDL-
cholesterol according to WHO criteria (Simmons et al., 2008). 
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Exercise Physiology (CSEP), 2003). Their heart rate was recorded after each stage. The test was 

completed once a respondent’s heart rate reached 85 percent of their age-predicted maximal 

heart rate (220-age). The predicted maximal aerobic power (VO2 max or maximal oxygen 

consumption) was calculated based on the last completed stage and involved dividing the scores 

collected during the mCAFT test by 10 (Canadian Society for Exercise Physiology (CSEP), 

2003).  

After restricting my sample of respondents to working age adults between the ages of 20-

69, almost one-third of the respondents were recorded as missing on the aerobic fitness variable. 

It is important to understand that these participants are missing either because they were not 

eligible to participate in the test or because they were unable to complete a single stage of the 

test. As previously mentioned, the mCAFT test was only administered to those who were 

eligible. A participant could be deemed ineligible for a variety of reasons, which included their 

age (those older than 69 were excluded), observations during the home visit, if they ate or drank 

alcohol too close to their visit to the mobile clinic, were more than 12 weeks pregnant, forgot 

their breathing medication, had a chronic condition or used specific medications, had high blood 

pressure or a high heart rate, donated blood the day before, or for other reasons (which were not 

specified) (Statistics Canada, 2010a). Those who were unable to complete a single stage of the 

test were recorded as “not stated,” were not assigned an aerobic fitness score (Shields et al., 

2010), and were excluded from my analyses.  

Based on the criteria for eligibility for this fitness test, I would expect the health of those 

who participated in this test to be systematically different (better) than the health of those who 

were excluded, on average. This expectation was confirmed by examining the distribution of 

respondent’s self-perceived health. Among respondents who were deemed eligible to participate 
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in the aerobic fitness test, 62.96% self-reported either very good or excellent health, while only 

4.97% reported poor or fair health. Meanwhile, among respondents deemed ineligible to 

participate or who were unable to complete a single stage of the aerobic fitness test, only 32.21% 

self-reported very good or excellent health, while 24.08% reported fair or poor health (this 

systematic difference in health between those who were included and those who were excluded 

from the aerobic fitness test was slightly more pronounced for men than women). Because so 

many of the ‘unhealthy’ participants were excluded from this test, we can assume that any 

relationships we observe between social class and aerobic fitness will be conservative. For this 

reason, any social class differences in aerobic fitness are considered strong findings and likely 

underestimate the ‘true’ effect of SES on aerobic fitness at the population level. 

 

2.3.2.2 Hypertension 

 Obesity-related medical symptoms were operationalized using a measure of hypertension. 

Wilkins et al. (2010) suggest that it is extremely important to examine blood pressure in 

Canadian adults because hypertension has been shown to be an important risk factor for many 

cardiac, cerebrovascular, and other vascular diseases. It is also considered to be the leading risk 

factor for death in the world, causing an estimated 7.5 million deaths per day (13% of all deaths) 

(World Health Organization, 2009). Additionally, hypertension has been shown to be an 

important correlate of carrying excess weight (Sharma & Kushner, 2009).  

As the CHMS does not have a variable indicating whether or not a person has, or does 

not have, hypertension, I chose to follow Wilkins et al. (2010), and operationalize hypertension 

according to the seventh report of the Joint National Committee on Prevention, Detection, 

Evaluation and Treatment of High Blood Pressure (JNC 7) (Chobanian et al., 2003). According 
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to this report, a person should be classified as hypertensive if they have a systolic blood pressure 

of 140 mm Hg or above, or a diastolic blood pressure of 90 mm Hg or above, or if they have 

self-reported recent (within the past month) medication use for high blood pressure (Chobanian 

et al., 2003). Individuals whose systolic and diastolic blood pressures fell into different 

categories (i.e. one hypertensive, one non-hypertensive) were placed into the hypertensive 

category (Wilkins et al., 2010: 3). Because the presence of hypertension is often asymptomatic, 

when estimates are based on self-reports, prevalence is often under-estimated (Wilkins et al., 

2010). It is for this reason that the analysis of clinically measured blood pressure data is so 

important. 

Participants’ blood pressure was taken when they reported to Statistics Canada’s mobile 

clinic for the clinical portion of the CHMS. The device used to record participants’ blood 

pressure has passed international validation protocols for accuracy (Mattu et al., 2001; Wright et 

al., 2001) and eliminates many errors (Wilkins et al., 2010: 2). Unlike the aerobic fitness test, 

there were no systematic exclusions from the blood pressure tests. Additionally, once I restricted 

my sample to working age adults between the ages of 20 and 69, and excluded those who had 

missing data on either of the systolic or diastolic blood pressure measures, very few respondents 

were missing. It was decided that respondents who only had complete data for self-reported 

blood pressure medication use and lacked information regarding their measured blood pressure 

would be excluded from analyses because including them would undermine one of the strengths 

of this study, the use of clinically measured health data in place of self-reports. The data 

indicates that 16.86% of Canadian men and 15.73% of Canadian women between the ages of 20-

69 should be classified as hypertensive according to the JNC-7 definition. This result is 

encouraging, since Wilkins et al. (2010) found that about 19% of Canadian adults (20-79) have 
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hypertension and they included Canadians up to 10 years older than those included in my 

sample, employing the same definition.  

 

2.3.2.3 Functional Limitations (Overall Musculoskeletal Fitness) 

 I chose to operationalize functional limitations using a combination of musculoskeletal 

fitness measures, which assessed participants’ muscular strength, muscular endurance, and 

flexibility. The choice to use musculoskeletal fitness measures as indicators of functional 

limitations is supported by the literature. Shields et al. (2010) state that in order to gain a more 

complete understanding of Canadian fitness and disease risk, it is necessary to analyze a variety 

of health measures. Attempting to overcome what they consider to be shortcomings of previous 

research that has used BMI as an indicator of both overall health and physical fitness, Shields et 

al. (2010: 1) used the CHMS to examine multiple other clinically measured indicators of 

physical fitness (including overall musculoskeletal fitness) in order to assess fitness levels of the 

Canadian population. Drawing from previous research, Shields et al. (2010: 2) suggest that 

musculoskeletal fitness has substantial health benefits, which include decreasing mortality risk, 

increasing mobility, decreasing functional limitations, increasing independence, decreasing 

likelihood of falling, decreasing pain, and increasing quality of life (Payne et al., 2000; 

Warburton et al., 2001; Katzmarzyk & Craig, 2002; Fitzgerald et al., 2004). This demonstrates 

that musculoskeletal fitness appropriately operationalizes functional limitations, making it 

acceptable to employ an overall musculoskeletal fitness variable as an indicator of functional 

limitations. 

 As mentioned, my indicator of functional limitations was created by combining the 

results from three different musculoskeletal fitness tests assessing muscular strength, muscular 
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endurance, and flexibility (Statistics Canada, 2010a). All of these tests were administered during 

the clinical portion of the CHMS. Following is a nice description of the musculoskeletal tests by 

Shields et al. (2010: 3):  

Muscular strength was assessed by measuring grip strength twice on each hand (alternating) 
using a Smedley III hand-grip dynamometer (Takei Scientific Instruments, Japan) and combining 
the maximum score for each hand (in kg). Muscular endurance was measured with the partial 
curl-ups test, which required respondents to perform as many partial curl-ups as possible in one 
minute, at a set pace, to a maximum of 25. Flexibility was assessed using the sit-and-reach test, 
for which respondents sat on a mat on the floor with their legs extended against a flexometer (a 
device that measures the distance of a stretch) (Fit Systems Inc., Calgary, Canada), and the best 
of two attempts to stretch forward as far as possible without bending the knees was recorded to 
the nearest 0.1 cm.  
 

According to the Canadian Physical Activity, Fitness & Lifestyle Approach (CPAFLA) 

definitions, respondents were assigned “health benefit ratings” of excellent, very good, good, 

fair, or needs improvement based on their score for each musculoskeletal fitness test and their 

gender and age (accounts for changes expected to occur with advancing age) (Canadian Society 

for Exercise Physiology (CSEP), 2003; Shields et al., 2010: 3). I aggregated the “needs 

improvement” and “fair” health benefit ratings categories as well as the “very good” and 

“excellent” health benefit ratings categories as per Shields et al.’s (2010: 5) recommendation in 

order to ensure sufficient sample sizes for all categories on all musculoskeletal fitness measures. 

Continuing to follow Shields et al. (2010) and the CSEP (2003), I chose to use an overall 

musculoskeletal fitness health benefits rating for each participant that was constructed based on 

their results on all three individual musculoskeletal fitness tests, their gender, and their age 

(Statistics Canada, 2010a). In accordance with the CPAFLA, any measurements not completed 

properly were not included in the composite musculoskeletal fitness score and these exclusions 

were taken into consideration when a final weighted score was created (Canadian Society for 

Exercise Physiology (CSEP), 2003: 7-50). Using clinically measured indicators of 



!)%!

musculoskeletal fitness to operationalize functional limitations allowed me to analyze how social 

class influences functional limitations without relying on potentially unreliable self-reports. 

Unlike the aerobic fitness test, only respondents younger than fifteen or older than sixty-nine 

were excluded from participating in the musculoskeletal fitness tests. These excluded 

respondents lie outside of the age range that I specified for this project (20-69), so this test 

exclusion does not influence my results. 

Despite the fact that the health correlates of excess weight I am using for this study are 

clinically measured by professionals and thus, should provide accurate representations of 

respondents’ weight-related physical health, the data available in the CHMS limits how 

comprehensively I can represent the entire spectrum of comorbidities of excess weight. The fact 

that the CHMS does not contain data on all risk factors, medical symptoms, and functional 

limitations that the EOSS identifies as important for assessing the medical situation of those 

currently classified as obese by WHO standards (Sharma & Kushner, 2009: 292) is not 

surprising since this survey was not collected for these specific research purposes. Additionally, 

it is important to remember that, while Statistics Canada wanted to collect the best clinically 

measured health data possible, they did not want to expose their respondents to unnecessary 

health risks caused by their participation. In order to avoid this, prior to beginning the physical 

measures portion of the survey, respondents were interviewed to ensure that they were capable of 

performing the tests expected of them. Respondents were asked about their physical condition, 

health conditions, and use of prescription medications among other things. Each respondent was 

required to complete and sign a physical activity readiness questionnaire (PAR-Q) and give their 

consent to participate in the clinical portion of the CHMS. Based on their answers to these 

screening questions some respondents were excluded from certain physical tests (Shields et al., 



!)&!

2010). As discussed above, missing data due to screening procedures appears to only present a 

challenge when examining aerobic fitness. 

 

2.3.3 Body Mass Index (BMI) 

 Body Mass Index (BMI), as a variable, holds a unique position within this study. Unlike 

the rest of my measures that can be classified as focal independent variables, focal dependent 

variables, or sociodemographic controls, my BMI measure is utilized in a variety of different 

ways. For example, BMI is initially used as a dependent variable to replicate previous 

researchers’ statistical tests exploring the relationship between social class and BMI. However, I 

also chose to look at bivariate relationships between BMI and the measures I have used to 

operationalize health correlates of excess weight (supporting Sharma & Kushner’s (2009) 

EOSS). So, in this instance BMI should be considered a correlate of weight-related 

comorbidities. Finally, and perhaps most interestingly, I have included BMI as a control variable 

in my multivariate regression analyses of the relationship between SES and health correlates of 

excess weight in order to see if social class influences comorbidities of excess weight 

independent of BMI (providing additional support for the EOSS) and allowing me to speak to the 

mechanisms through which social class affects health more generally. 

 The measure of BMI (in units of kg/m2) I chose to use was derived from clinically 

measured height and weight that was recorded when participants presented at Statistics Canada’s 

mobile clinics for the clinical portion of the survey. In light of the multiple limitations Sharma 

and Kushner (2009: 291) associate with the use of BMI as a tool for evaluating weight-related 

health and classifying people as overweight or obese (endorsed by the WHO), I chose not to 

impose cutoff points to divide my continuous BMI variable into WHO-supported categories that 
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somewhat arbitrarily classify people as “healthy,” “overweight,” or “obese.” Instead, BMI 

remains a continuous variable and retains its statistical power. In addition to considering the 

limitations with using BMI as the primary system for classifying people as overweight or obese, 

the decision to use a continuous rather than categorical BMI measure agrees with previous 

studies (Matheson et al., 2008; McLaren & Godley, 2008; Godley & McLaren, 2010). Therefore, 

BMI is better represented as a continuous variable, since grouping people into BMI categories 

could misrepresent their associated health risk.  

Keeping with previous research, I chose to exclude respondents with extreme scores on 

BMI, as they are likely to be outliers and their exclusion will improve the distributional 

properties of my BMI variable. In order to exclude respondents with extreme scores on BMI, I 

standardized respondent’s measured BMI and dropped those with a standardized score above an 

absolute value of 3.29; cases were eliminated if their standardized BMI was >3.29 or <-3.29 

(Tabachnick & Fidell, 1996). As expected, this exclusion of outliers did not result in the loss of 

very many respondents. Less than 30 cases were dropped (all of whom were above 3.29), with a 

slightly higher proportion being women compared to men.3 Additionally, a vitally important 

characteristic of this BMI variable is that it is derived from clinical measures of height and 

weight. As previously discussed, a growing body of literature reports the underestimation of the 

prevalence of overweight and obesity when BMI is constructed from self-reports (Rowland, 

1990; John et al., 2006; Connor Gorber at al., 2007; Shields et al., 2008). Because of this 

recurring trend of respondents misrepresenting their height and weight (most likely providing 

socially desirable responses) the reliability of any study employing self-reported BMI could be 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 Specific counts not reported in order to protect respondents’ confidentiality. 
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questioned. More importantly, for this study, I can be confident that the clinically measured BMI 

that I am using accurately represents participants’ combination of height and weight. 

 

2.3.4 Sociodemographic Controls 

 For this study, sociodemographic variables such as age and cultural/racial origin were 

utilized as controls. Given that I am primarily interested in how relationships between SES and 

BMI compare to relationships between SES and the health correlates of excess weight for men 

and women, and because it is expected that both age and cultural/racial origin will influence BMI 

and comorbidities of excess weight, I must account for these sociodemographic influences in 

order to reliably compare these focal relationships. 

 

2.3.4.1 Age 

 Reported in years, age was recorded at the time of the respondent’s visit to the CHMS 

mobile clinic and will be treated as a continuous variable. Respondents range from 20 to 69 years 

of age. Including only those respondents between the ages of 20 and 69 was done intentionally in 

order to restrict my conclusions to the population of working age Canadians. Additionally, both 

the lower and upper extremes for included age were not chosen arbitrarily. The lower age limit, 

20, represents the age when researchers generally begin to apply adult expectations for physical 

activity and fitness in order to remain healthy. For example, a study by Garriguet and Colley 

(2012) examines daily patterns of physical activity for youth and adults. These researchers 

suggest that respondents younger than 20 should be labeled youths and given different physical 

activity intensity thresholds (Garriguet & Colley, 2012: 2), suggesting that people younger than 

20 generally require different physical activity intensity levels than adults (20 and older) in order 
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to achieve the same level of physical activity. Basically, people younger than 20 tend to be 

inherently different than people older than 20 with respect to healthy physical activity and fitness 

expectations, which is why I chose to exclude respondents younger than 20 from my analyses.  

With respect to the upper age limit, a study by Shields et al. (2010) also used Cycle 1 of 

the CHMS and reported that a very limited subset of physical health and fitness measures were 

collected for respondents aged 70 and older. For example, while data on blood pressure (from 

which I constructed my hypertension variable) was collected without an upper age restriction, 

data on aerobic and musculoskeletal fitness (the flexibility and muscular endurance components) 

was only collected from participants who were younger than 70. Resulting from these survey 

limitations, I chose to also exclude respondents older than 69 from my analyses. Additionally, 

preliminary analyses revealed the existence of a nonlinear bivariate relationship between age and 

BMI (particularly among men). To capture this nonlinearity I decided to include both a linear 

and a quadratic age variable in my regression models. 

 

2.3.4.2 Cultural/Racial Origin 

Cultural/racial origin was operationalized by combining data on self-identified cultural or 

racial origin (which excluded aboriginal respondents) and data on aboriginal status in order to 

create a dichotomous indicator of cultural/racial origin. The original cultural/racial origin 

variable allowed respondents to report that they were white, black, Korean, Filipino, Japanese, 

Chinese, South Asian, South East Asian, Arab, West Asian, Latin American, Other, or Multiple 

Origin. The original aboriginal origin or identity variable simply allowed respondents to indicate 

whether they identified as aboriginal or not aboriginal. I chose to combine these variables and 

recode the data into two categories in order to avoid potential limitations associated with small 
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sample sizes for some of the cultural or racial groups. As a result, I derived a single 

cultural/racial origin variable, in which respondents are either coded as “white” or “non-white” 

(included those who reported being black, Korean, Filipino, Japanese, Chinese, South Asian, 

South East Asian, Arab, West Asian, Latin American, Other, or Multiple Origin, as well as those 

who self-identified as aboriginal).  

 

2.4 Statistical Methodology 

 In order to complete this project, I have performed a quantitative analysis of secondary 

survey data from Cycle 1 of the CHMS. Analyzing secondary survey data was required of this 

project because I wish to generalize my findings to the entire population of working age 

Canadians and doing this is facilitated by the quality data collected in Statistics Canada’s 

nationally representative surveys. To answer my primary research question, How are the 

relationships between SES and the various comorbidities associated with excess weight similar 

to, or different than, observed relationships between SES and BMI for working age men and 

women in Canada?, it was essential that I first develop an understanding of what the relationship 

between SES and BMI looks like for working age men and women in Canada. While this 

relationship has been examined by previous researchers many times, the results have often been 

contradictory, especially when we look at the effect of SES on BMI separately for men and 

women (Sobal & Stunkard, 1989; Frohlich et al., 2006; McLaren, 2007; Matheson et al., 2008; 

Godley & McLaren, 2010).  

Hoping to reconcile these inconsistencies, I chose to run multivariate linear (OLS) 

regression models that examined the relationship between income and BMI (controlling for 

education, age, and cultural/racial origin) and education and BMI (controlling for income, age, 
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and cultural/racial origin) separately for men and women. Additionally, I reran this multivariate 

linear regression model for three subsets of the original sample (those with valid data on aerobic 

fitness, hypertension, and overall musculoskeletal fitness, respectively) in order to ensure that 

when I compare the results of the SES and BMI regressions to those of the SES and health 

correlates of excess weight regressions I am comparing results from statistical tests done on the 

same sample of respondents. It is essential that I do this so that I can confidently say that any 

differences in the effect of social class on health between the two models (where health is 

measured using BMI or comorbidities of excess weight) are the result of changing the dependent 

variable, and not the result of examining a new sample of respondents. It is important to keep in 

mind that all of these models are both survey and bootstrap weighted (Rao et al., 1992; Rust & 

Rao, 1996), using weights provided by Statistics Canada. 

 Before moving on to examine the relationships between SES and the health correlates of 

excess weight, I thought it would be appropriate to test whether these specific physical health 

measures should be considered comorbidities of excess weight at the population level in addition 

to at the individual level (as Sharma & Kushner (2009) implied). To do this, I conducted specific 

bivariate tests to determine if aerobic fitness, hypertension, and overall musculoskeletal fitness 

were related to BMI separately by gender. Because aerobic fitness, operationalized as VO2 max, 

remained a continuous variable after converting mCAFT scores into measures of VO2 max, I ran 

a bivariate correlation test to examine whether aerobic fitness is related to BMI (verified via a 

bivariate regression) and I did this separately by gender. It is important to note that these 

correlations are survey weighted but not bootstrap weighted, since Stata does not support the use 

of bootstrap weights with the correlation command.  
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On the other hand, hypertension has been recoded into a dichotomous variable (where 

“0” indicates not having hypertension and “1” denotes having hypertension) as per the JNC 7 

(Chobanian et al., 2003). So, in order to test whether hypertension is related to BMI I chose to 

run a bivariate T-test in order to determine if mean BMIs were significantly different for people 

with and without hypertension, and I did this separately by gender. Unfortunately, Stata does not 

support the use of either survey or bootstrap weights on T-test commands, so I was forced to test 

the difference in mean BMIs between people with and without hypertension using an F-

test/ANOVA and applying the survey weights only (since bootstrap weights are not supported by 

this test either).  

Finally, since functional limitations (measured as overall musculoskeletal fitness) has 

been operationalized as a three-category ordinal level variable in order to follow both CPAFLA 

definitions (Canadian Society for Exercise Physiology (CSEP), 2003) and Shields et al. (2010), 

to test whether functional limitations are related to BMI I ran a bivariate F-test/ANOVA and 

Bonferroni post-hoc test to determine if mean BMIs differed significantly across the three groups 

of overall musculoskeletal fitness (“needs improvement/fair,” “good,” and “very 

good/excellent”), and I did this separately by gender. Since my measure of overall 

musculoskeletal fitness has been trichotomized, the F-test/ANOVA will only tell us whether or 

not there is a significant difference in mean BMIs between the three overall musculoskeletal 

fitness groups, it won’t tell us where the differences are; it is impossible to tell from the initial F-

test/ANOVA which groups have significantly different mean BMIs and which groups do not. For 

this reason the Bonferroni post-hoc test is of utmost importance for interpreting the results of this 

test and gaining an understanding of how overall musculoskeletal fitness and BMI are related to 

one another. Basically, the Bonferroni test compares each overall musculoskeletal fitness group’s 
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mean BMI to every other group’s mean BMI and reports whether differences are significant 

between specific groups. Again, this test was run while applying the survey weights only, since 

Stata does not support the use of bootstrap weights with the F-test/ANOVA command. 

Returning to the task of adequately addressing my primary research question, How are 

the relationships between SES and the various comorbidities associated with excess weight 

similar to, or different than, observed relationships between SES and BMI for working age men 

and women in Canada?, I had to test the relationships between SES and health correlates of 

excess weight in addition to testing the relationship between SES and BMI at the population 

level. Since very few previous studies have examined how SES is related to the various 

comorbidities that Sharma and Kushner’s (2009) Edmonton Obesity Staging System (EOSS) 

associates with obesity, I had no specific hypotheses about what the relationships between SES 

and the health correlates of excess weight would look like. In order to examine these 

relationships and retain the same subsamples that my SES and BMI regressions examined, I 

chose to run multivariate regression models that examined the relationships between income and 

the specific comorbidities of excess weight (controlling for education, BMI, age, and 

cultural/racial origin) and education and the specific comorbidities of excess weight (controlling 

for income, BMI, age, and cultural/racial origin) separately for men and women. 

Unlike when I assessed the relationship between SES and BMI using multivariate linear 

(OLS) regression models, to accurately estimate the relationships between SES and 

comorbidities of excess weight I needed to run an assortment of different regression models, 

including linear (OLS) regression, logistic regression, and ordinal logistic regression. Because 

my first new dependent variable, aerobic fitness, remained a continuous variable after converting 

mCAFT scores into measures of maximal oxygen consumption (VO2 max), I ran multivariate 
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linear (OLS) regression models to examine the relationships between income and aerobic fitness 

(controlling for education, BMI, age, and cultural/racial origin) and education and aerobic fitness 

(controlling for income, BMI, age, and cultural/racial origin) separately by gender. Just like 

when I ran linear regressions to examine the relationship between SES and BMI, these models 

are both survey and bootstrap weighted (Rao et al., 1992; Rust & Rao, 1996), using weights 

provided by Statistics Canada. 

My second new dependent variable, hypertension, is a dichotomous variable (where “0” 

indicates not having hypertension and “1” denotes having hypertension). So, in order to assess 

the effects of SES on hypertension I needed to run logistic regression models that examined the 

relationships between income and hypertension (controlling for education, BMI, age, and 

cultural/racial origin) and education and hypertension (controlling for income, BMI, age, and 

cultural/racial origin) separately by gender. These logistic regression models are both survey and 

bootstrap weighted (Rao et al., 1992; Rust & Rao, 1996), using weights provided by Statistics 

Canada.  

Lastly, since my third new dependent variable, an indicator of functional limitations 

(measured as an overall musculoskeletal fitness score), has been recoded into a three-category 

ordinal level variable, I ran ordinal logistic regression models to test whether SES is related to 

functional limitations. These ordinal logistic regression models sought to explore the 

relationships between income and functional limitations (controlling for education, BMI, age, 

and cultural/racial origin) and education and functional limitations (controlling for income, BMI, 

age, and cultural/racial origin) separately for men and women. Once again, these models are both 

survey and bootstrap weighted (Rao et al., 1992; Rust & Rao, 1996), using weights provided by 

Statistics Canada.       
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CHAPTER 3: RESULTS 
 
3.1 Distribution of Variables 
 
 Table 3.1 provides a summary of the distributions of all of the variables included in the 

multiple regression models that were run for this project, including group proportions for 

categorical variables and means for continuous variables. Importantly, the distributions reported 

in Table 3.1 represent the entire sample of working age (20-69) respondents in Cycle 1 of the 

Canadian Health Measures Survey (stratified by gender) and are not reported separately for each 

comorbidity-specific subsample of respondents that my regression models examine.4 These data 

were produced separately for men and women in order to get a sense of whether each variable’s 

distribution differs by gender, and if so, how the distributions vary. Additionally, these statistics 

were produced while applying both survey and bootstrap weights (provided by Statistics Canada) 

so that the distributional results can be generalized to the population of working age (20-69) 

Canadians. 

 

3.1.1 Focal Independent Variables: Socioeconomic Status (SES) 

3.1.1.1 Income 

 As previously stated, total household income has been adjusted for household size and 

recoded into quartiles. When the distribution of the total household income variable was assessed 

separately by gender, some interesting differences emerged. At the population level, the income 

quartile encompassing the largest proportion of working age men is the richest income quartile; 

29.87% of working age men fall into this income category. Conversely, only 22.09% of women  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 Getting descriptive statistics like this are hard enough to get released by Statistics Canada when looking at the 
whole sample. Reporting on the distributions of specific subsamples would have required the release of 
distributional data that varied from the entire sample’s data only minimally, risking issues of residual disclosure. 
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are classified as being in the richest income quartile, and this is the lowest proportion of women 

in any income quartile. The largest proportion of working age women fell into the poorest 

income quartile, which encompasses 27.53% of women. On the other hand, only 19.50% of men 

are classified as being in the poorest income quartile, and this is the lowest proportion of men in 
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any income quartile. For both men and women, the proportion of working age Canadians in the 

lower-middle and upper-middle income quartiles were very close to 25%. For men, 25.01% fell 

into the lower-middle income quartile, while a slightly higher 25.62% comprised the upper-

middle income quartile. For women, 25.76% fell into the lower-middle income quartile, while a 

slightly lower 24.61% made up the upper-middle income quartile. In sum, at the population 

level, the proportion of men in each income quartile increases as the categories indicate 

increasing economic wealth and a higher SES. In direct contrast, at the population level, the 

proportion of women in each income quartile decreases as the categories indicate increasing 

economic wealth and a higher SES. 

 

3.1.1.2 Education 

 Respondent’s highest obtained level of education has been coded into 5 categories; less 

than high school, high school graduate, trades degrees, non-university post-secondary education, 

and at least a bachelor’s degree. Examining the distribution of this education variable separately 

by gender revealed that, at the population level, a higher proportion of men than women acquired 

trades degrees and at least a bachelor’s degree, but a larger proportion of women acquired a non-

university post-secondary education than men.   

 Taking a closer look at the educational distributions, only about 10% of working age 

Canadian men and women reported that their highest obtained education level was less than a 

high school education (10.48% of men and 10.09% of women). Interestingly, less than a high 

school education was the least reported educational category for men. Likewise, the proportion 

of men and women reporting they are high school graduates (or have some post-secondary 

education and no degree) is very similar. The proportion of working age men that fall into this 
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category is 26.74%, while the proportion of working age women that fall into this category is 

27.96%. As mentioned, a higher proportion of men than women reported that their highest 

obtained level of education was a trades degree. The proportion of men with a trades degree was 

more than double the proportion reported by women; among men, 13.64% had acquired a trades 

degree as their highest level of education, while among women, only 6.23% obtained a trades 

degree as their highest level of education (the least reported category for women). A higher 

proportion of women compared to men answered that their highest obtained level of education 

was a non-university post-secondary education. Among working age Canadian women, 29.76% 

fell into this category (the most reported category for women), while only 20.10% of working 

age Canadian men acquired a non-university post-secondary education as their highest level of 

educational attainment. Finally, a larger proportion of men than women reported that they 

obtained at least a bachelor’s degree as their highest level of educational attainment. 

Interestingly, at the population level, 29.04% of men (the most reported category for men) and 

25.96% of women make up this educational attainment category. 

 

3.1.2 Focal Dependent Variables: Health Correlates of Excess Weight  

3.1.2.1 Cardiorespiratory (Aerobic) Fitness   

 Respondents’ aerobic fitness levels were measured via the modified Canadian Aerobic 

Fitness Test (mCAFT), and operationalized as a measure of predicted maximal aerobic power 

(VO2 max). Since the operationalization of aerobic fitness is a continuous VO2 max variable, I 

will examine the mean and standard error (because the data has been weighted) to assess the 

distribution of VO2 max scores for men and women. Mean VO2 max scores were higher for men 

than they were for women, at the population level. Men have a mean VO2 max score of 39.53 
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(SE = 0.36), while women have a mean VO2 max score of 33.98 (SE = 0.27). The standard errors 

indicate that, on average, mean VO2 max scores drawn from bootstrap weighted repeated 

subsamples of working age Canadians would differ from the actual survey weighted sample 

means by 0.36 for men and 0.27 for women.  

 

3.1.2.2 Hypertension 

 As discussed earlier, because the CHMS does not include an indicator of hypertension, I 

had to construct one based on available blood pressure data as well as self-reported high blood 

pressure medication use. This derived hypertension variable is coded so that a value of “0” 

indicates not having hypertension, while a value of “1” indicates being hypertensive. 

Interestingly, the distribution of hypertension appears to be very similar between men and 

women, at the population level. The proportion of men who are classified as having hypertension 

is 16.86%, while a slightly lower 15.73% of women are classified as having hypertension. 

Because this hypertension variable is a dichotomous indicator of having this medical condition, 

the proportion of men and women without hypertension is simply everyone else; 83.14% of men 

and 84.27% of women do not have hypertension at the population level. 

 

3.1.2.3 Functional Limitations (Overall Musculoskeletal Fitness) 

 The last focal dependent variable, an indicator of functional limitations, has also been 

coded categorically. Functional limitations has been operationalized as a score on overall 

musculoskeletal fitness, and each score has been classified as “needs improvement/fair,” “good,” 

or “very good/excellent” in order to follow Canadian Physical Activity, Fitness & Lifestyle 

Approach (CPAFLA) definitions (Canadian Society for Exercise Physiology (CSEP), 2003) and 
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previous research examining functional limitations using the CHMS (Shields et al., 2010). 

Examining the proportions of this three-category ordinal variable reveals that a larger proportion 

of men than women are classified as having “very good/excellent” overall musculoskeletal 

fitness, while a larger proportion of women than men are classified as having an overall 

musculoskeletal fitness score that “needs improvement/fair” or is considered “good.”  

 Looking closer at the distribution of overall musculoskeletal fitness for men and women, 

34.06% of working age Canadian men versus 45.49% of working age Canadian women are 

classified as having an overall musculoskeletal fitness score that needs improvement or is fair 

(the largest proportion for women). Similarly, only 29.99% of men are classified as having a 

good overall musculoskeletal fitness score (the lowest proportion for men), while 33.24% of 

women have a good overall musculoskeletal fitness score. Finally, 35.96% of working age men 

make up the “very good/excellent” overall musculoskeletal fitness category (the largest 

proportion for men), while only 21.28% of working age women are classified as having “very 

good/excellent” overall musculoskeletal fitness (the lowest proportion for women), at the 

population level. Taken together, it is interesting to note that the proportion of women in each 

overall musculoskeletal fitness category decreases as the categories indicate improving overall 

musculoskeletal fitness (and by extension fewer functional limitations), at the population level. 

The distribution for men is slightly different at the population level, and is very close to being 

classified as a bimodal distribution. By this, I mean that the overall musculoskeletal fitness 

category with the smallest proportion of men is the middle category (having a “good” overall 

musculoskeletal fitness), and a larger and very similar proportion of men fall into the lowest and 

highest overall musculoskeletal fitness categories (34.06% of working age men had their overall 

musculoskeletal fitness score labelled “needs improvement/fair” and 35.96% of working age 
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men had their overall musculoskeletal fitness score labelled “very good/excellent”). Essentially, 

men tend to cluster slightly more at the extremes of overall musculoskeletal fitness than 

somewhere in between “needs improvement/fair” and “very good/excellent.” 

 

3.1.3 Body Mass Index (BMI)  

 The design of this project doesn’t allow me to classify BMI exclusively as a dependent 

variable or exclusively as a control variable. As was previously explained, different aspects of 

the analysis use BMI differently. But whether BMI is being used as a dependent variable or as a 

control variable, it is always used as a continuous variable. Because BMI is a continuous 

variable, I will examine the mean and standard error (because the data has been weighted) to 

assess the distribution of BMI among men and women. Mean BMI was higher for men than it 

was for women, at the population level. Men have a mean BMI of 27.50 kg/m2 (SE = 0.19), 

while women have a mean BMI of 26.66 kg/m2 (SE = 0.25). The standard errors indicate that, on 

average, mean BMIs drawn from bootstrap weighted repeated subsamples of working age 

Canadians would differ from the actual survey weighted sample means by 0.19 for men and 0.25 

for women.  

 

3.1.4 Sociodemographic Controls 

3.1.4.1 Age 

 Age has been restricted to Canadians who are working age. As a result, only people 

between the ages of 20 and 69 were included in my analyses. Like BMI, age is also a continuous 

variable, resulting in the need to examine the mean and standard error (because the data has been 

weighted) to assess the distribution of age for men and women. Mean age was higher for women 
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than it was for men, at the population level. Men have a mean age of 42.76 (SE = 0.57), while 

women have a mean age of 43.53 (SE = 0.44). The standard errors indicate that, on average, 

mean ages drawn from bootstrap weighted repeated subsamples of working age Canadians would 

differ from the actual survey weighted sample means by 0.57 for men and 0.44 for women.  

 

3.1.4.2 Cultural/Racial Origin 

 Lastly, the cultural/racial origin variable that is used as a control in my regression 

analyses is coded so that a value of “0” indicates self-identifying as “white”, while a value of “1” 

indicates self-identifying as “non-white” (including being of aboriginal origin). Not surprisingly, 

the proportion of respondents who self-identified as white and non-white appears to be very 

similar between men and women, at the population level. The proportion of men who reported 

being white is 80.20%, while a slightly larger 82.60% of women also reported being white. This 

indicates that a larger proportion of men (19.80%) than women (17.40%) identify themselves as 

non-white, at the population level. 

 

3.2 Regression Results: SES and BMI 
 
 Table 3.2 displays the results of the ordinary least squares (OLS) multiple regression 

models that explore the relationship between SES and BMI. This is basically a ‘replication’ of 

the many previous studies that have examined this relationship. It was essential that I run 

multiple regressions for this relationship because the objective of this study is to compare the 

observed relationship between SES and BMI to the observed relationships between SES and the 

health correlates of excess weight. In order to make that comparison, I needed to analyze the  
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relationship between SES and BMI for each subsample of respondents that I would be examining 

when I looked at the relationship between SES and the comorbidities of excess weight 

(respondents had to have valid data on a specific health correlate of excess weight such as 

aerobic fitness, hypertension, and overall musculoskeletal fitness/functional limitations and all 

necessary control variables).  

The results in Table 3.2 show the same regression four times, but each time with a 

different subsample. This seemingly redundant process was necessary to ensure that I would be 

able to reliably compare the effect of SES on BMI to that of SES on the health correlates of 

excess weight (controlling for BMI). By making these comparisons within specific subsamples, I 

am able to confidently assert that differences in the socioeconomic patterning of comorbidities of 

excess weight compared to BMI are real, and not the product of trying to compare results from 

two different samples of respondents.  

 Each model was run separately for men and women, and includes only those respondents 

for whom I had complete data on all of the variables in the model as well as data on a specific 

health correlate of excess weight (Models B, C, and D). All models include my 

sociodemographic controls (age and cultural/racial origin) and both measures of SES (income 

and education) as predictors of BMI. Since preliminary analyses revealed the presence of a 

nonlinear bivariate relationship between age and BMI, stratified by gender (more pronounced for 

men), I chose to include both a linear and a quadratic age variable in my models (to capture this 

nonlinearity).5 It is important that both income and education are included in each model in order 

to isolate the effect of each measure of SES and control for potential spurious findings due to 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5!To avoid multicollinearity, I mean-centered the age variable before squaring it. This way responses still have the 
same relative meaning, but I avoid issues related to a strong correlation between the age variable and the squared 
age variable. The variance inflation factors (VIFs) confirm that I properly addressed the issue of multicollinearity (as 
they were substantially below the commonly accepted threshold of 10 (Cohen et al., 2003) for all regression 
models). 
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covariation between income and education (essentially those with higher levels of education tend 

to earn more income than those with lower levels of education and vice versa).  

Since I have recoded both income and education into categorical variables, in order to 

include them as predictors in my regression models the categories needed to be recoded into a 

series of dichotomous dummy variables, where respondents are assigned a value of “0” (not in 

that category) or “1” (in that category) for each income and education group. Coding categorical 

variables this way ensures that all groups receive a value of “1” at some point (it is exhaustive) 

and each group receives a value of “1” only once (it is mutually exclusive). In order to produce 

meaningful results, I had to include three of the four income quartiles and four of the five 

education categories as predictors in each regression model. Those in the richest quartile of 

income and those with the highest level of education (at least a bachelor’s degree) were not 

included as predictors because I have designated them as my comparison groups. By excluding 

the dichotomous indicator for those in the richest income quartile, the slopes for the other income 

quartiles represent a comparison of mean BMIs between those in the richest income quartile and 

another specific income quartile (controlling for all other variables in the model). Similarly, by 

excluding the dichotomous indicator for those with the highest level of education (at least a 

bachelor’s degree), the slopes for the other education groups represent a comparison of mean 

BMIs between those with at least a bachelor’s degree and another specific education group 

(controlling for all other variables in the model). Additionally, statistical significance was 

established at the level of p<.05 (*) in order to remain consistent with previous research (Shields 

et al., 2010). 
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3.2.1 SES and BMI (whole sample) 

 “Model A” presents the results of the multivariate regression that depicts the relationship 

between SES and BMI for the whole sample of respondents for whom I had complete data on all 

of the variables in the model (N=1354 [men], N=1513 [women]). This analysis shows that 

education is inversely and significantly related to BMI for both men and women, controlling for 

the effects of income, age, and cultural/racial origin. Interestingly, the slopes for each 

educational category reported that men and women in every educational category had 

significantly higher mean BMIs than respondents with at least a bachelor’s degree, except those 

who had obtained a trades degree (controlling for income and sociodemographic factors).  

For men in this OLS regression, the coefficient for those with less than a high school 

education is 2.295 and is significant at p<.001 (***); this indicates that men with less than a high 

school education have a higher mean BMI than men with at least a bachelor’s degree and this 

difference is statistically significant. The coefficient for those who are high school graduates (or 

have some post-secondary education and no degree) is 1.579 and is significant at p<.01 (**); this 

indicates that men who are high school graduates (or have some post-secondary education and no 

degree) have a higher mean BMI than men with at least a bachelor’s degree and this difference is 

statistically significant. The coefficient for those with a non-university post-secondary education 

is 1.422 and is significant at p<.01 (**); this indicates that men who have a non-university post-

secondary education have a higher mean BMI than men with at least a bachelor’s degree and this 

difference is statistically significant. The coefficient for those with a trades degree is 0.814 but 

this coefficient is not significant (p=.069), indicating that the difference in mean BMIs between 

men with trades degrees and men with at least a bachelor’s degree is not statistically significant. 
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It is important to keep in mind that all of these comparisons represent differences at the 

population level and are controlling for the effects of income, age, and cultural/racial origin.  

For women in this OLS regression, the coefficient for those with less than a high school 

education is 3.084 and is significant at p<.001 (***); this indicates that women with less than a 

high school education have a higher mean BMI than women with at least a bachelor’s degree and 

this difference is statistically significant. The coefficient for those who are high school graduates 

(or have some post-secondary education and no degree) is 1.947 and is significant at p<.05 (*); 

this indicates that women who are high school graduates (or have some post-secondary education 

and no degree) have a higher mean BMI than women with at least a bachelor’s degree and this 

difference is statistically significant. The coefficient for those with a non-university post-

secondary education is 1.221 and is significant at p<.05 (*); this indicates that women with a 

non-university post-secondary education have a higher mean BMI than women with at least a 

bachelor’s degree and this difference is statistically significant. The coefficient for those with a 

trades degree is 1.689 but this coefficient is not significant (p=.054), indicating that the 

difference in mean BMIs between women with trades degrees and women with at least a 

bachelor’s degree is not statistically significant. Again, it is important to keep in mind that all of 

these comparisons represent differences at the population level and are controlling for the effects 

of income, age, and cultural/racial origin. 

The results of “Model A” also demonstrate that, when controlling for the effects of 

education, age, and cultural/racial origin, the relationship between income and BMI is not 

significant for both men and women. This is demonstrated by the fact that the slopes produced 

by the OLS regression models for each income group were all insignificant (p-values were all 

greater than .05) for both men and women; this indicates that the difference in mean BMIs 



!+(!

between those in the poorest and middle income quartiles and those in the richest income quartile 

were not statistically significant, controlling for education, age, and cultural/racial origin (see 

Table 3.2 for specific coefficients). In sum these findings suggest that regardless of gender, at the 

population level, education negatively influences BMI (controlling for income and 

sociodemographic factors), but income has no influence on BMI (controlling for education and 

sociodemographic variables).  

Keeping with “Model A,” my results also indicate that for men, age is significantly 

related to BMI (controlling for income, education, and cultural/racial origin), while 

cultural/racial origin is not significantly related to BMI (controlling for income, education, and 

age). The significant relationship between age and BMI is particularly interesting. The results of 

my regression indicate that the linear component is positive and significant (slope (b) = 

0.059***); however, the quadratic component is negative and also significant (b = -0.005***), 

which means that there is a nonlinear relationship between age and BMI for men (controlling for 

income, education, and cultural/racial origin). This also means that the significance of the linear 

component is less critical. Since the coefficient for the linear component is positive and the 

coefficient for the quadratic term is negative, this suggests that age is positively related to BMI 

for men, but this relationship becomes less positive at higher ages (very roughly this relationship 

could be represented by an upside-down U-shape), controlling for income, education, and 

cultural/racial origin.  

Because the cultural/racial origin variable is coded dichotomously, so that those who 

identified as “white” were coded as “0” and those who identified as “non-white” (including 

aboriginals) were coded as “1,” the slope of -1.369 suggests that non-white men have a lower 

predicted mean BMI than white men. However, this coefficient is not significant (p=.053), 
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indicating that this difference in mean BMIs between white and non-white men is not statistically 

significant (controlling for income, education, and age).  

Similarly, the results of “Model A” also indicate that for women, age is significantly 

related to BMI (controlling for income, education, and cultural/racial origin) and cultural/racial 

origin is not significantly related to BMI (controlling for income, education, and age). The 

coefficients for age report that the linear component is positive and significant (b = 0.043*), 

while the quadratic component is negative and also significant (b = -0.002*). These results 

suggest that the relationship between age and BMI is nonlinear in the sense that, for women, age 

is positively related to BMI, but this relationship becomes less positive at higher ages (very 

roughly this relationship could be represented by an upside-down U-shape), controlling for 

income, education, and cultural/racial origin. This suggests that the relationship between age and 

BMI does not appear to differ by gender, at the population level. In agreement with the results 

for men, the coefficient for cultural/racial origin was -0.896 and was not significant (p=.127) for 

women, indicating that non-white women have a lower predicted mean BMI than white women, 

but this difference in mean BMIs is not statistically significant (controlling for income, 

education, and age). 

Additionally, the R2 values associated with these regressions were 0.125 for men and 

0.064 for women. The R2 value reports the proportion of variance in BMI that is explained by the 

predictors in the regression, and these specific R2 values indicate that 12.5% of the variance in 

BMI is explained by the predictors in the regression for men, while only 6.4% of the variance in 

BMI is explained by these same predictors for women. This discrepancy in R2 values between 

men and women suggests that when examined together, predictors such as income, education, 
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age, and cultural/racial origin better account for variation in BMI for men than they do for 

women. 

 

3.2.2 SES and BMI (VO2 max-restricted subsample) 

 When I restricted this analysis to my first of three subsamples (“Model B,” which added 

the constraint that respondents must have valid aerobic fitness data), my sample sizes for both 

men and women dropped substantially (N=978 [men], N=1096 [women]) due to missing data 

resulting from both test eligibility exclusions and the inability of some participants to complete at 

least one stage of the aerobic fitness (mCAFT) test. As mentioned previously, respondents were 

excluded from participating in the mCAFT test if interviewers observed something during the 

home visit that indicated they should not participate, if they were older than 69, ate or drank 

alcohol too close to their visit to the mobile clinic, were more than 12 weeks pregnant, forgot 

their breathing medication, had a chronic condition or used specific medications, had high blood 

pressure or a high heart rate, donated blood the day before, or for other reasons (which were not 

specified) (Statistics Canada, 2010a). Resulting from the nature of this missing data, it is fair to 

say that those whom I have aerobic fitness data for have systematically different (better) overall 

health than those who were excluded from this test, on average. Because of this, any significant 

socioeconomic influences on BMI (or weight-related health correlates) observed for this 

subsample of respondents are robust findings and likely underestimate the true extent of the 

relationship at the population level. 

 For men, “Model B” looks remarkably similar to the results seen in “Model A,” despite 

the restricted sample size. The regression analysis shows that for men, education is still 

negatively and significantly related to BMI, controlling for the effects of income, age and 



!++!

cultural/racial origin, at the population level. Again, the slopes for each educational category 

report that men in every educational category had significantly higher mean BMIs than men with 

at least a bachelor’s degree, except those who had obtained a trades degree (controlling for 

income and sociodemographic factors).  

 For men in this OLS regression, the coefficient for those with less than a high school 

education is 2.357 and is significant at p<.01 (**); this indicates that men with less than a high 

school education have a higher mean BMI than men with at least a bachelor’s degree and this 

difference is statistically significant. The coefficient for those who are high school graduates (or 

have some post-secondary education and no degree) is 1.205 and is significant at p<.05 (*); this 

indicates that men who are high school graduates (or have some post-secondary education and no 

degree) have a higher mean BMI than men with at least a bachelor’s degree and this difference is 

statistically significant. The coefficient for those with a non-university post-secondary education 

is 1.375 and is significant at p<.05 (*); this indicates that men with a non-university post-

secondary education have a higher mean BMI than men with at least a bachelor’s degree and this 

difference is statistically significant. The coefficient for those with a trades degree is 0.706 but 

this slope is not significant (p=.295), indicating that the difference in mean BMIs between men 

with a trades degree and men with at least a bachelor’s degree is not statistically significant. It is 

important to keep in mind that all of these comparisons are reported at the population level and 

are controlling for the effects of income, age, and cultural/racial origin.   

So, even after excluding a large number of participants deemed ineligible (or too 

“unhealthy”) to participate in the aerobic fitness test, education still inversely influences BMI at 

the population level, for men (controlling for income, age, and cultural/racial origin). However, 

the robustness of the relationship between education and BMI for men does not translate over to 
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the results for women. The findings suggest that once the sample of women is restricted to 

exclude those who were ineligible for the aerobic fitness test, the effect of education on BMI is 

reduced to nonsignificance (controlling for income, age, and cultural/racial origin). This is 

demonstrated by the fact that the slopes produced by the OLS regression model for each 

education group were all insignificant (p-values were all greater than or equal to .05) for women; 

this indicates that the differences in mean BMIs between women in every education category 

included in the regression and women with at least a bachelor’s degree were not statistically 

significant, controlling for income, age, and cultural/racial origin (see Table 3.2 for specific 

coefficients). 

The results of “Model B” also demonstrate that for this subsample (valid data on aerobic 

fitness), when controlling for the effects of education, age, and cultural/racial origin, income 

does not significantly affect BMI for either men or women. This is demonstrated by the fact that 

the slopes produced by the OLS regression models for each income group were all insignificant 

(p-values were all greater than .05) for both men and women. Just as was demonstrated in 

“Model A,” this indicates that the differences in mean BMIs between those in the poorest and 

middle income quartiles and those in the richest income quartile were not statistically significant, 

controlling for education, age, and cultural/racial origin (see Table 3.2 for specific coefficients). 

In sum, these findings suggest that within this specific subsample (those with valid aerobic 

fitness data), education is inversely and significantly related to BMI for men only (controlling for 

income, age, and cultural/racial origin), and income is not related to BMI for either men or 

women (controlling for education, age, and cultural/racial origin). 

Continuing with “Model B,” my results for this subsample (valid data on aerobic fitness) 

show that the relationship between age and BMI is significant for men only (controlling for 
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income, education, and cultural/racial origin), while the relationship between cultural/racial 

origin and BMI is now significant for both men and women (controlling for income, education, 

and age). For men, the coefficients for age report that the linear component is positive and 

significant (b = 0.025**), while the quadratic component is negative and also significant (b =      

-0.006***). These results suggest that the relationship between age and BMI is nonlinear in the 

sense that, for men, age is positively related to BMI, but this relationship becomes less positive 

at higher ages (very roughly this relationship could be represented by an upside-down U-shape), 

controlling for income, education, and cultural/racial origin. Conversely, neither the linear or 

quadratic age components were significantly related to BMI for women (linear: b = 0.031, 

p=.186; quadratic: b = -0.002, p=.147), suggesting that age does not significantly affect BMI for 

women within this subsample. Meanwhile, within this subsample the coefficient for 

cultural/racial origin is -1.388 and is significant at p<.05 (*) for men; this indicates that non-

white men have a lower predicted BMI than white men and this difference is statistically 

significant (controlling for income, education, and age). Likewise, for women within this 

subsample, the cultural/racial origin coefficient is -1.660 and is significant at p<.05 (*); this 

indicates that non-white women have a lower predicted BMI than white women and this 

difference is statistically significant (controlling for income, education, and age). 

Additionally, the R2 values associated with these regressions were 0.139 for men and 

0.053 for women. These specific R2 values indicate that within this subsample, the predictors in 

the regression explain 13.9% of the variance in BMI for men, while these same predictors for 

women explain only 5.3% of the variance in BMI. This discrepancy in R2 values between men 

and women suggests that when examined together, predictors such as income, education, age, 

and cultural/racial origin better account for variation in BMI for men than they do for women 
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(and this is even more pronounced in this aerobic fitness-restricted subsample than it is in the 

entire sample, “Model A”). 

 

3.2.3 SES and BMI (hypertension-restricted subsample) 

 Performing the same regression analysis on my second subsample (which constrains the 

sample size based on the condition that respondents must have valid hypertension data instead of 

restricting the sample size to those who have aerobic fitness data), “Model C” displays results 

that are almost identical to the findings of the regression for the whole sample. This is almost 

certainly because the hypertension-restricted subsample of respondents has nearly the same 

sample sizes for men and women as “Model A,” when I included all respondents with complete 

data on all of the variables in the model (N=1354 [men], N=1511 [women]). The results for this 

model again demonstrate that education is inversely related to BMI for both men and women 

when the effects of income, age, and cultural/racial origin are controlled for. This conclusion was 

reached because regardless of gender, the slopes produced by the OLS regression for each 

educational category reported that those in every educational category had significantly higher 

mean BMIs than respondents with at least a bachelor’s degree, except for those with a trades 

degree (controlling for income and sociodemographic factors).  

For men (with valid data on hypertension), the coefficient for those with less than a high 

school education is 2.295 and is significant at p<.001 (***); this indicates that men with less than 

a high school education have a higher mean BMI than men with at least a bachelor’s degree and 

this difference is statistically significant. The coefficient for those who are high school graduates 

(or have some post-secondary education and no degree) is 1.579 and is significant at p<.01 (**); 

this indicates that men who are high school graduates (or have some post-secondary education 
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and no degree) have a higher mean BMI than men with at least a bachelor’s degree and this 

difference is statistically significant. The coefficient for those with a non-university post-

secondary education is 1.422 and is significant at p<.01 (**); this indicates that men with a non-

university post-secondary education have a higher mean BMI than men with at least a bachelor’s 

degree and this difference is statistically significant. The coefficient for those with a trades 

degree is 0.814 but this slope is not significant (p=.069), indicating that the difference in mean 

BMIs between men with a trades degree and men with at least a bachelor’s degree is not 

statistically significant. It is important to keep in mind that all of these comparisons are reported 

at the population level and are controlling for the effects of income, age, and cultural/racial 

origin. 

For women in this subsample (with valid data on hypertension), the coefficient for those 

with less than a high school education is 3.047 and is significant at p<.001 (***); this indicates 

that women with less than a high school education have a higher mean BMI than women with at 

least a bachelor’s degree and this difference is statistically significant. The coefficient for women 

who are high school graduates (or have some post-secondary education and no degree) is 1.928 

and is significant at p<.05 (*); this indicates that women who are high school graduates (or have 

some post-secondary education and no degree) have a higher mean BMI than women with at 

least a bachelor’s degree and this difference is statistically significant. The coefficient for those 

with a non-university post-secondary education is 1.253 and is significant at p<.05 (*); this 

indicates that women with a non-university post-secondary education have a higher mean BMI 

than women with at least a bachelor’s degree and this difference is statistically significant. The 

coefficient for those with a trades degree is 1.662 but this slope is not significant (p=.056), 

indicating that the difference in mean BMIs between women with a trades degree and women 
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with at least a bachelor’s degree is not statistically significant. Again, it is important to keep in 

mind that all of these comparisons are reported at the population level and are controlling for the 

effects of income, age, and cultural/racial origin. 

With respect to income, “Model C’s” findings show that income is not statistically related 

to BMI for either men or women, controlling for education, age, and cultural/racial origin. This 

finding is in agreement with the results from my previous two models and is demonstrated by the 

fact that the slopes produced in the OLS regression models for each income group were all 

insignificant (p-values were all greater than .05) for both men and women. Once again this 

suggests that the differences in mean BMIs between those in the poorest and middle income 

quartiles and those in the richest income quartile were not statistically significant, controlling for 

education, age, and cultural/racial origin (see Table 3.2 for specific coefficients). Basically, this 

model provides further support for the conclusion that for both men and women, at the 

population level, education negatively influences BMI (controlling for income and 

sociodemographic factors), but income has no effect on BMI (controlling for education and 

sociodemographic variables).  

The findings from “Model C” also report that the relationship between age and BMI is 

significant regardless of gender (controlling for income, education, and cultural/racial origin), 

while the relationship between cultural/racial origin and BMI is not significant for either men or 

women (controlling for income, education, and age). These results are consistent with those in 

the OLS regression for my whole sample (“Model A”). For men, the coefficients for age indicate 

that the linear component is positive and significant (b = 0.059***), while the quadratic 

component is negative and also significant (b = -0.005***). Similarly, for women, the 

coefficients for age report that the linear component is positive and significant (b = 0.043**), 
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while the quadratic component is negative and also significant (b = -0.003*). These results 

indicate that the relationship between age and BMI is nonlinear for men as well as women, and 

imply that age is positively related to BMI, but this relationship becomes less positive at higher 

ages, controlling for income, education, and cultural/racial origin. For both men and women this 

relationship could be represented very roughly by an upside-down U-shape. This suggests that 

the relationship between age and BMI does not appear to differ by gender.  

With respect to cultural/racial origin, the coefficients for both men and women were 

insignificant. For men, the coefficient was -1.369 and was not significant (p=.053). This 

indicates that non-white men have a lower predicted BMI than white men, but this difference in 

mean BMIs is not statistically significant (controlling for income, education, and age). Similarly, 

the cultural/racial origin coefficient was -0.928 and was not significant (p=.116) for women. This 

indicates that non-white women have a lower predicted BMI than white women, but this 

difference in mean BMIs is not statistically significant (controlling for income, education, and 

age). These findings suggest that the non-relationship between cultural/racial origin and BMI 

does not differ by gender. 

Additionally, the R2 values associated with these regressions were 0.125 for men and 

0.065 for women. These R2 values are almost identical to those produced by the regression 

results for the whole sample (“Model A”). These specific R2 values indicate that within this 

subsample (those with valid data on hypertension), the predictors in the regression explain 12.5% 

of the variance in BMI for men, while these same predictors for women explain only 6.5% of the 

variance in BMI. This discrepancy in R2 values between men and women suggests that when 

examined together, predictors such as income, education, age, and cultural/racial origin better 

account for variation in BMI for men than they do for women. 
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3.2.4 SES and BMI (overall musculoskeletal fitness-restricted subsample) 

 The results produced by “Model D” (which analyzes my third subsample of respondents, 

restricting the sample size based on the condition that respondents must have valid overall 

musculoskeletal fitness data) once again illustrate that education negatively affects BMI for men 

and women when income, age, and cultural/racial origin are controlled for. I should reiterate that 

this is not surprising considering the similarity between the sample sizes of the overall 

musculoskeletal fitness-restricted subsample (N=1349 [men], N=1510 [women]) and “Model A,” 

which did not include sample size constraints above and beyond the fact that respondents 

required complete data on all of the variables in the model. Keeping with previous results, the 

slopes produced by this model for each educational category show that men and women in every 

educational category have significantly higher mean BMIs than those with at least a bachelor’s 

degree, except those with a trades degree (respondents with at least a bachelor’s degree have a 

significantly lower mean BMI than those who make up every other education category, except 

respondents with a trades degree), controlling for income and sociodemographic factors. 

 For men in this subsample (those with valid overall musculoskeletal fitness data), the 

coefficient for those with less than a high school education is 2.253 and is significant at p<.001 

(***); this indicates that men with less than a high school education have a higher mean BMI 

than men with at least a bachelor’s degree and this difference is statistically significant. The 

coefficient for men who are high school graduates (or have some post-secondary education and 

no degree) is 1.580 and is significant at p<.01 (**); this indicates that men who are high school 

graduates (or have some post-secondary education and no degree) have a higher mean BMI than 

men with at least a bachelor’s degree and this difference is statistically significant. The 

coefficient for those with a non-university post-secondary education is 1.419 and is significant at 
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p<.01 (**); this indicates that men with a non-university post-secondary education have a higher 

mean BMI than men with at least a bachelor’s degree and this difference is statistically 

significant. Lastly, the coefficient for men with a trades degree is 0.812 but this slope is not 

significant (p=.074), indicating that the difference in mean BMIs between men with a trades 

degree and men with at least a bachelor’s degree is not statistically significant. Just like before, it 

is important to remember that all of these comparisons are reported at the population level and 

are controlling for the effects of income, age, and cultural/racial origin. 

 For women in this subsample, the coefficient for those with less than a high school 

education is 3.096 and is significant at p<.001 (***); this indicates that women with less than a 

high school education have a higher mean BMI than women with at least a bachelor’s degree and 

this difference is statistically significant. The coefficient for women who are high school 

graduates (or have some post-secondary education and no degree) is 1.938 and is significant at 

p<.05 (*); this indicates that women who are high school graduates (or have some post-

secondary education and no degree) have a higher mean BMI than women with at least a 

bachelor’s degree and this difference is statistically significant. The coefficient for women with a 

non-university post-secondary education is 1.221 and is significant at p<.05 (*); this indicates 

that women with a non-university post-secondary education have a higher mean BMI than 

women with at least a bachelor’s degree and this difference is statistically significant. The 

coefficient for women with a trades degree is 1.694 but this slope is not significant (p=.054), 

indicating that the difference in mean BMIs between women with a trades degree and women 

with at least a bachelor’s degree is not statistically significant. Again, it is important to remember 

that all of these comparisons are reported at the population level and are controlling for the 

effects of income, age, and cultural/racial origin. 
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Additionally, “Model D” reports that the effect of income on BMI continues to not be 

significant regardless of gender (consistent with the previous models), controlling for education, 

age, and cultural/racial origin. This is demonstrated by the fact that the slopes produced for each 

income group were all insignificant (p-values were all greater than .05) for both men and 

women. Again, this suggests that the differences in mean BMIs between those in the poorest and 

middle income quartiles and those in the richest income quartile are not statistically significant, 

controlling for education, age, and cultural/racial origin (see Table 3.2 for specific coefficients). 

Essentially, this model just serves to reinforce what we know about the relationship between SES 

and BMI from the previous models. “Model D” supports the conclusion that for both men and 

women, at the population level, education negatively influences BMI (controlling for income and 

sociodemographic factors), but income has no effect on BMI (controlling for education and 

sociodemographic factors). 

Staying with the results from “Model D,” the relationship between age and BMI is once 

again significant regardless of gender (controlling for income, education, and cultural/racial 

origin), while the relationship between cultural/racial origin and BMI is not significant for either 

men or women (controlling for income, education, and age). These results are consistent with 

those from both “Model A” (the OLS regression for my whole sample) and “Model C” (my 

hypertension-restricted subsample). Examining the relationship between age and BMI for men, 

the coefficients for age report that the linear component is positive and significant (b = 

0.059***), while the quadratic component is negative and also significant (b = -0.005***). 

Looking at the relationship between age and BMI for women, the coefficients for age report that 

the linear component is positive and significant (b = 0.042*), while the quadratic component is 

negative and also significant (b = -0.002*). These results indicate that the relationship between 
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age and BMI is nonlinear for men as well as women, and imply that age is positively related to 

BMI, but this relationship becomes less positive at higher ages, controlling for income, 

education, and cultural/racial origin. The relationship between age and BMI does not appear to 

differ by gender and could be represented very roughly by an upside-down U-shape. 

Looking at cultural/racial origin, the coefficients for both men and women were once 

again insignificant. For men, the coefficient was -1.374 and was not significant (p=.052). This 

indicates that non-white men have a lower predicted BMI than white men, but this difference in 

mean BMIs is not statistically significant (controlling for income, education, and age). Similarly, 

the cultural/racial origin coefficient was -0.894 and was not significant (p=.129) for women. This 

indicates that non-white women have a lower predicted BMI than white women, but this 

difference in mean BMIs is not statistically significant (controlling for income, education, and 

age). These findings are again in agreement with the results of both “Model A” (the OLS 

regression for my whole sample) and “Model C” (my hypertension-restricted subsample), 

suggesting that the non-relationship between cultural/racial origin and BMI does not differ by 

gender. 

The R2 values associated with these regressions were 0.124 for men and 0.063 for 

women. These R2 values are almost identical to those produced by the regression results for the 

whole sample (“Model A”). These specific R2 values indicate that within this subsample (those 

with valid data on overall musculoskeletal fitness), the predictors in the regression explain 12.4% 

of the variance in BMI for men, while these same predictors for women explain only 6.3% of the 

variance in BMI. This discrepancy in R2 values between men and women suggests that when 

examined together, predictors such as income, education, age, and cultural/racial origin better 
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account for variation in BMI for men than they do for women (a result that remains consistent 

across all four models). 

 Overall, the results of the multiple regression analyses of the relationship between SES 

and BMI for each subsample tended to be in agreement despite the implementation of sample 

size constraints. For every model in Table 3.2, men report an inverse relationship between 

education and BMI (controlling for income and sociodemographic factors), and no relationship 

between income and BMI (controlling for education and sociodemographic factors). Women 

reported the same inverse effect of education on BMI in “Model A,” “Model C,” and “Model D” 

(controlling for income and sociodemographic variables), but not in “Model B” (the aerobic 

fitness-restricted subsample), which showed no significant relationships (controlling for income 

and sociodemographic variables). This reduction in significance is likely due to the nature of the 

subsample and will be explored further in the next chapter. Like men, women also reported no 

relationship between income and BMI in every model, adjusting for education, age, and 

cultural/racial origin. Taken together, these results suggest that for both men and women, at the 

population level, education negatively influences BMI, controlling for income and 

sociodemographic factors (as educational attainment increases, BMI tends to decrease), but 

income has no effect on BMI, controlling for education and sociodemographic variables.  

  

3.3 Bivariate Associations Between BMI and Health Correlates of Excess Weight 
 
 Tables 3.3, 3.4, 3.4a, and 3.4b contain the results of bivariate tests of the relationships 

between BMI and various health correlates of excess weight. Because previous research has 

identified the need to consider important aspects of a person’s experience with carrying excess 

weight in addition to BMI in order to more accurately describe the medical situation of those  
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currently classified as obese using BMI alone (and to overcome various limitations associated 

with obesity classifications endorsed by the WHO) (Sharma & Kushner, 2009), I chose to look at 

relationships between SES and clinically-identified health correlates of excess weight and see 

how they differed from relationships between SES and BMI. While the physical health measures 

examined in this study (VO2 max, hypertension, and overall musculoskeletal fitness) 

operationalize comorbidities of excess weight that have been flagged by clinicians as important 

indicators of weight-relevant health (Sharma & Kushner, 2009), I was curious about whether the 

relationships between BMI and these physical health measures would hold at the population 

level.  

To test this I ran simple bivariate tests of the relationships between BMI and aerobic 

fitness (VO2 max), hypertension, and functional limitations (overall musculoskeletal fitness). 

Unfortunately, Stata does not support the use of bootstrap weights with these bivariate tests. As a 

result, all of these tests were conducted with only survey weights applied.  

 

3.3.1 BMI and Aerobic Fitness 

Since both BMI and VO2 max are continuous variables, I assessed the relationship 

between these two variables by running a correlation test (Table 3.3). The results of this test, run  
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separately for men and women, indicate that the relationship between VO2 max and BMI is 

stronger for women than it is for men, at the population level. The pairwise correlation 

coefficient for men is -0.471. It is important to remember that pairwise correlation tests produce 

correlation coefficients in units of standard deviations, so the result for men can be interpreted to 

mean that a one standard deviation increase in VO2 max is related to a 0.471 standard deviation 

decrease in BMI, which is a moderately strong relationship. For women, the pairwise correlation 

coefficient is -0.520; this indicates that a one standard deviation increase in VO2 max is related 
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to a 0.520 standard deviation decrease in BMI, which is also a moderately strong relationship.6 

Because the results for both men and women are in the same units (standard deviations), when 

the relationship between VO2 max and BMI is compared across genders, it is easy to see that this 

relationship is stronger for women than it is for men, at the population level. 

 

3.3.2 BMI and Hypertension 

Next, given that hypertension is a dichotomous variable, in order to test the relationship 

between hypertension and BMI (which is continuous) I had to examine whether BMI differs 

significantly between people with and without hypertension. In order to test this relationship at 

the population level, it was essential that I run an F-test (ANOVA) and a bonferroni post-hoc test 

(Tables 3.4 and 3.4a) instead of a t-test of means (which is often used to test differences in means 

between two groups) because Stata does not support the use of weights with t-tests. The results 

of the F-test, run separately for men and women, indicate that the difference in mean BMIs 

between those with hypertension and those without hypertension is statistically significant 

regardless of gender (those with hypertension tend to have higher BMIs, on average), at the 

population level.  

The bonferroni test confirms the results of the F-test, and reveals that at the population 

level, men with hypertension have a BMI that is 2.781 units (kg/m2) higher than men without 

hypertension, on average, and this difference in mean BMIs is statistically significant at p<.001 

(***). Similarly, at the population level, women with hypertension have a BMI that is 3.270 

units (kg/m2) higher than women without hypertension, on average, and this difference in mean 

BMIs is statistically significant at p<.001 (***).  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6 Bivariate regressions confirmed the significance of the relationship between VO2 max and BMI for both men and 
women. 
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3.3.3 BMI and Functional Limitations 

Lastly, because functional limitations have been operationalized using a score on overall 

musculoskeletal fitness, which is a three-category ordinal variable, I assessed the bivariate 

relationship between BMI and functional limitations by running an F-test (ANOVA) and a 

bonferroni post-hoc test (Tables 3.4 and 3.4b). The results of this test, run separately for men and 

women, interestingly suggest that there is a significant difference in mean BMIs between the 

three overall musculoskeletal fitness groups for women, but mean BMIs do not differ 

significantly between overall musculoskeletal fitness groups for men, at the population level. For 

women, this analysis indicates that mean BMI decreases as overall musculoskeletal fitness 

categories indicate better musculoskeletal fitness, and by extension fewer functional limitations 

(see Table 3.4b for specific category mean BMIs). Furthermore, the F-test is significant at 

p<.001 (***), revealing that there is a significant difference in mean BMIs between the three 

groups.  

However, this significant F-test does not indicate where the differences in mean BMI are 

(which groups have significantly different BMIs). This is why it is necessary to run a bonferroni 

post-hoc test. The bonferroni test compares each overall musculoskeletal fitness group’s mean 

BMI to every other group’s mean BMI, and reveals that the difference in mean BMIs between 

the “needs improvement/fair” overall musculoskeletal fitness group and the “good” overall 

musculoskeletal fitness group (-0.494, suggesting that the “good” overall musculoskeletal fitness 

groups has a lower mean BMI than the “needs improvement/fair” group) is not significant 

(p=.418) for women, at the population level. The bonferroni test also indicates that the difference 

in mean BMIs between the “needs improvement/fair” and the “very good/excellent” overall 

musculoskeletal fitness groups (-2.219, suggesting that the “very good/excellent” group has a 
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lower mean BMI than the “needs improvement/fair” group) is significant at p<.001 (***) for 

women, at the population level. Also, the difference in mean BMIs between the “good” and the 

“very good/excellent” overall musculoskeletal fitness groups (-1.725, suggesting that the “very 

good/excellent” group has a lower mean BMI than the “good” group) is significant at p<.001 

(***) for women, at the population level. Conversely, for men, the output from the F-test 

suggests that mean BMIs do not appear to differ considerably across overall musculoskeletal 

fitness groups (see Table 3.4b for specific category means). The F-test supports this assertion, as 

it is not significant (p=.768), revealing that there are no significant differences in mean BMIs 

between the three overall musculoskeletal fitness categories (the bonferroni test confirms this 

non-relationship between BMI and overall musculoskeletal fitness) for men, at the population 

level. 

In sum, the results of the bivariate tests of association between BMI and the health 

correlates of excess weight indicate that both aerobic fitness (measured using VO2 max) and 

hypertension are significantly related to BMI regardless of gender. I found that for both men and 

women as scores on VO2 max increase, BMI decreases, on average. Similarly, regardless of 

gender, people with hypertension have higher BMIs than those without hypertension. However, 

the relationship between functional limitations (measured using overall musculoskeletal fitness) 

and BMI is significant for women only; this means that women in the best overall 

musculoskeletal fitness category tend to have lower BMIs than women in the other overall 

musculoskeletal fitness categories, but this relationship does not hold true for men. 
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3.4 Regression Results: SES and Health Correlates of Excess Weight  
 
 Table 3.5 reports the results of the multiple regression models that examine the 

relationships between SES and various comorbidities of excess weight, controlling for BMI, age, 

and cultural/racial origin. In order to remain consistent with my regression analyses depicted in 

Table 3.2, each model was run separately for men and women, and again includes only those 

respondents for whom I had complete data on all of the variables in the model. By doing this, the 

sample sizes for each of these new regressions match the sample sizes produced by the OLS 

regressions depicted in Table 3.2, ensuring that I will be able to reliably compare the effect of 

SES on BMI to that of SES on the health correlates of excess weight (controlling for BMI). By 

making these comparisons within specific subsamples, I will be able to confidently assert that 

differences in the socioeconomic patterning of comorbidities of excess weight compared to BMI 

are real, and not the product of trying to compare results from two different samples of 

respondents. Again, all models include my sociodemographic controls (age and cultural/racial 

origin) and both measures of SES (income and education) as predictors of health correlates of 

excess weight in order to isolate the effect of each measure of SES and control for potential 

spurious findings due to suspected covariation between income and education. 

 Since I previously chose to include both a linear and a quadratic age variable (to capture 

nonlinearity in the relationship between age and BMI) in my analyses of the relationships 

between SES and BMI, I did the same in my analyses of the relationships between SES and 

various health correlates of excess weight. I chose to do this so that the only differences between 

the regression models in Table 3.2 and the regression models in Table 3.5 were that BMI is 

replaced by specific comorbidities of excess weight as the dependent variable and BMI becomes 

a control variable in Table 3.5 (to account for correlations between BMI and comorbidities of  
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excess weight). Additionally, just like my previous regression models, I included three of the 

four income quartiles and four of the five education categories as predictors in each regression 

model. Again, those in the richest quartile of income and those with the highest level of 
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education (at least a bachelor’s degree) were not included as predictors because I have 

designated them as the comparison groups. Statistical significance was once again established at 

the level of p<.05 (*) in order to remain consistent with previous research (Shields et al., 2010). 

 

3.4.1 SES and Aerobic Fitness 

 Within Table 3.5, the results for “Model A” are the product of the linear (OLS) 

multivariate regression that depicts the relationship between SES and aerobic fitness (measured 

as VO2 max), controlling for BMI and sociodemographic factors, for the sample of respondents 

for whom I had complete data on all of the variables in the model (N=978 [men], N=1096 

[women]). It is essential to recall that this subsample of respondents is substantially smaller than 

my other two subsamples due to aerobic fitness (mCAFT) test eligibility exclusions that 

eliminated those who were medically unable to complete the test from my analysis. Because of 

this, any significant socioeconomic differences in aerobic fitness are robust findings and likely 

underestimate the true extent of the relationship at the population level. To begin, these findings 

show that education is not significantly related to aerobic fitness for men (controlling for income, 

BMI, age, and cultural/racial origin).  

For men in this OLS regression, the coefficient for those with less than a high school 

education is 1.267 but this slope is not significant (p=.338), indicating that the difference in 

mean VO2 max between men with less than a high school education and men with at least a 

bachelor’s degree is not statistically significant. The coefficient for those who are high school 

graduates (or have some post-secondary education and no degree) is -0.694 but this slope is not 

significant (p=.298), indicating that the difference in mean VO2 max between men who are high 

school graduates (or have some post-secondary education and no degree) and men with at least a 
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bachelor’s degree is not statistically significant. The coefficient for those with a trades degree is  

-1.338 but this slope is not significant (p=.098), indicating that the difference in mean VO2 max 

between men with a trades degree and men with at least a bachelor’s degree is not statistically 

significant. However, it is interesting to note that the slope produced by this model for men with 

a non-university post-secondary education (b = -1.204) is significant at p<.05 (*); this indicates 

that men with a non-university post-secondary education have a lower mean VO2 max than men 

with at least a bachelor’s degree and this difference is statistically significant. This comparison 

indicates that men with at least a bachelor’s degree have better aerobic fitness than men with a 

non-university post-secondary education. It is important to remember that all of these 

comparisons are reported at the population level and are controlling for the effects of income, 

BMI, age, and cultural/racial origin. 

Conversely, the findings from “Model A” demonstrate that education is positively and 

significantly related to aerobic fitness for women when controlling for income, BMI, age, and 

cultural/racial origin. Interestingly, the slopes produced by this model show that women in every 

educational category have significantly lower mean VO2 max scores than women with at least a 

bachelor’s degree, with the exception of those who obtained less than a high school education 

(controlling for income, BMI, and sociodemographic factors).  

For women in this OLS regression, the coefficient for those with less than a high school 

education is -1.300 but this slope is not significant (p=.103), indicating that the difference in 

mean VO2 max between women with less than a high school education and women with at least 

a bachelor’s degree is not statistically significant. The coefficient for those who are high school 

graduates (or have some post-secondary education and no degree) is -0.894 and is significant at 

p<.01 (**); this indicates that women who are high school graduates (or have some post-
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secondary education and no degree) have a lower mean VO2 max than women with at least a 

bachelor’s degree and this difference is statistically significant. The coefficient for those with a 

trades degree is -2.089 and is significant at p<.01 (**); this indicates that women with a trades 

degree have a lower mean VO2 max than women with at least a bachelor’s degree and this 

difference is statistically significant. Lastly, the coefficient for those with a non-university post-

secondary education is -0.602 and is significant at p<.05 (*); this indicates that women with a 

non-university post-secondary education have a lower mean VO2 max than women with at least a 

bachelor’s degree and this difference is statistically significant. It is important to remember that 

all of these comparisons are reported at the population level and are controlling for the effects of 

income, BMI, age, and cultural/racial origin. 

Additionally, when controlling for education, BMI, age, and cultural/racial origin “Model 

A” reports that income is positively and significantly related to aerobic fitness for both men and 

women. This relationship appears to be slightly stronger for women, as illustrated by the fact that 

the slopes report that women in the richest income quartile have significantly higher VO2 max 

scores (better aerobic fitness) than women in either the poorest or lower-middle income quartiles, 

while men in the richest income quartile only have significantly higher VO2 max scores (better 

aerobic fitness) than men in the lower-middle income quartile. For men in this linear regression, 

the coefficient for those in the poorest income quartile is -0.223 but this slope is not significant 

(p=.831), indicating that the difference in mean VO2 max scores between men in the poorest 

income quartile and men in the richest income quartile is not statistically significant.7 The 

coefficient for men in the lower-middle income quartile is -1.371 and is significant at p<.05 (*); 

this indicates that men in the lower-middle income quartile have a lower mean VO2 max than 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7 This is likely due to a diminished sample of men falling into the poorest income quartile as a result of eligibility 
exclusions and this will be explored further in the next chapter. 
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men in the richest income quartile and this difference is statistically significant. The coefficient 

for those in the upper-middle income quartile is -0.321 but this slope is not significant (p=.643), 

indicating that the difference in mean VO2 max scores between men in the upper-middle income 

quartile and men in the richest income quartile is not statistically significant. Again, it is 

important to remember that all of these comparisons are reported at the population level and are 

controlling for the effects of education, BMI, age, and cultural/racial origin. 

For women in this linear regression, the coefficient for those in the poorest income 

quartile is -1.196 and is significant at p<.05 (*); this indicates that women in the poorest income 

quartile have a lower mean VO2 max than women in the richest income quartile and this 

difference is statistically significant. The coefficient for those in the lower-middle income 

quartile is -0.846 and is significant at p<.05 (*); this indicates that women in the lower-middle 

income quartile have a lower mean VO2 max than women in the richest income quartile and this 

difference is statistically significant. The coefficient for those in the upper-middle income 

quartile is -0.428 but this slope is not significant (p=.246), indicating that the difference in mean 

VO2 max scores between women in the upper-middle income quartile and women in the richest 

income quartile is not statistically significant. Once again, it is important to remember that all of 

these comparisons are reported at the population level and are controlling for the effects of 

education, BMI, age, and cultural/racial origin. So, despite necessarily excluding a large number 

of participants deemed ineligible (or too “unhealthy”) to participate in the aerobic fitness test, 

education is positively and significantly related to aerobic fitness for women and possibly only 

weakly related to aerobic fitness for men, at the population level (controlling for income, BMI, 

age, and cultural/racial origin). Income, on the other hand, is positively related to aerobic fitness 
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regardless of gender at the population level (controlling for education, BMI, age, and 

cultural/racial origin). 

Keeping with “Model A,” the results from this OLS regression also show that the 

relationship between age and VO2 max is significant regardless of gender (controlling for 

income, education, BMI, and cultural/racial origin), while the relationship between cultural/racial 

origin and VO2 max is significant for men but not for women (controlling for income, education, 

BMI, and age). Looking first at the relationship between age and VO2 max for men, the 

coefficients for age report that the linear component is negative and significant (b = -0.457***), 

and the quadratic component is also negative and significant (b = -0.004**). Looking at the 

relationship between age and VO2 max for women, the coefficients for age report that the linear 

component is negative and significant (b = -0.387***), while the quadratic component is also 

negative and significant (b = -0.004**). These results indicate that the relationship between age 

and VO2 max is nonlinear for both men and women, implying that age is negatively related to 

VO2 max, and this relationship becomes more negative at higher ages, controlling for income, 

education, BMI, and cultural/racial origin. This relationship between age and VO2 max suggests 

that aerobic fitness worsens with age, and this effect becomes more pronounced (worsens more) 

at higher ages. This does not appear to differ by gender. 

Examining cultural/racial origin, the coefficient for men is -3.302 and is significant at 

p<.001 (***); this indicates that non-white men have a lower predicted VO2 max (worse aerobic 

fitness) than white men and this difference in mean VO2 max scores is statistically significant 

(controlling for income, education, BMI, and age). Conversely, the cultural/racial origin 

coefficient is -0.159 and is not significant (p=.710) for women. This suggests that non-white 
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women have a slightly lower predicted VO2 max than white women, but this difference in mean 

VO2 max scores is not statistically significant (controlling for income, education, BMI, and age).  

BMI is negatively and significantly related to VO2 max for both men and women in this 

linear regression model, controlling for income, education, age, and cultural/racial origin. This 

finding is in agreement with the results of my bivariate test of this relationship depicted in Table 

3.3. Since BMI is a continuous variable, the coefficients reported by these linear regressions can 

simply be interpreted as the change in VO2 max that results from a one-unit increase in BMI. For 

men, the coefficient for BMI is -0.760 and is significant at p<.001 (***); this means that for 

every one-unit (1 kg/m2) increase in BMI, men’s scores on VO2 max decrease by 0.760, on 

average. For women, the coefficient for BMI is -0.544 and is significant at p<.001 (***); this 

means that for every one-unit (1 kg/m2) increase in BMI, women’s scores on VO2 max decrease 

by 0.544, on average. So, at the population level, BMI is inversely and significantly related to 

VO2 max for both men and women (controlling for income, education, age, and cultural/racial 

origin), and it appears that this relationship is more dramatic for men than it is for women. 

The R2 values associated with these regressions were 0.659 for men and 0.747 for 

women. These specific R2 values indicate that the predictors in the regression explain 65.9% of 

the variance in VO2 max for men, while these same predictors for women explain 74.7% of the 

variance in VO2 max. While these R2 values are both very large, the discrepancy in R2 values 

between men and women suggests that when examined together, predictors such as income, 

education, BMI, age, and cultural/racial origin better account for variation in VO2 max for 

women than they do for men.  
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3.4.2 SES and Hypertension 

Within Table 3.5, “Model B” presents the results of the multivariate logistic regression 

that examines the relationship between SES and hypertension, controlling for BMI, age, and 

cultural/racial origin for the sample of respondents whom I had complete data on all of the 

variables in the model (N=1354 [men], N=1511 [women]). Running a logistic regression 

analysis for “Model B” was necessary because the dependent variable, hypertension, is coded as 

a dichotomous variable (where “1” indicates that a respondent has hypertension and “0” means 

they do not). Because of this, the slopes produced by this logistic regression have to be 

interpreted in terms of the odds of having hypertension. The findings show that education does 

not significantly influence the odds of having hypertension for either men or women (controlling 

for income, BMI, age, and cultural/racial origin). The nonsignificance of the relationship 

between education and hypertension (controlling for income, BMI, age, and cultural/racial 

origin) is demonstrated by the fact that the slopes (and associated odds ratios) produced for each 

education category were all insignificant (p-values were all greater than .05) for both men and 

women. This suggests that the differences in the odds of having hypertension between those in 

every education category and those with at least a bachelor’s degree were not statistically 

significant, controlling for income, BMI, age, and cultural/racial origin (see Table 3.5 for 

specific odds ratios).  

Similarly, regardless of gender, income does not significantly affect the odds of having 

hypertension (controlling for education, BMI, age, and cultural/racial origin). This is 

demonstrated by the fact that the slopes (and associated odds ratios) produced for each income 

quartile were all insignificant (p-values were all greater than .05) for both men and women. This 

suggests that the differences in the odds of having hypertension between those in the poorest and 
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middle income quartiles and those in the richest income quartile were not statistically significant, 

controlling for education, BMI, age, and cultural/racial origin (see Table 3.5 for specific odds 

ratios). Essentially, this logistic regression analysis suggests that the odds of having hypertension 

do not systematically differ across socioeconomic strata at the populations level (controlling for 

BMI and sociodemographic variables).  

Staying with the results of “Model B’s” logistic regression, the relationship between age 

and hypertension is significant for both men and women (controlling for income, education, 

BMI, and cultural/racial origin), while the relationship between cultural/racial origin and 

hypertension is not significant, regardless of gender (controlling for income, education, BMI, and 

age). Interestingly, this is the first regression analysis that does not report a nonlinear relationship 

between age and the dependent variable. For both men and women, the quadratic age component 

is insignificant. The odds ratio for men is 0.999 and is not significant (p=.473), while the odds 

ratio for women is 1.000 and is not significant (p=.724). The insignificance of the odds ratios for 

the quadratic age terms is not surprising, since an odds ratio of one in the logistic regression 

indicates no difference in the odds of having hypertension.  

However, the linear age component is significant for both men and women. The men’s 

odds ratio for age is 1.122 and is significant at p<.01 (**). Because age is a continuous variable, 

this indicates that for a one-year increase in age, we expect to see about a 12% increase in the 

odds of having hypertension for men (controlling for income, education, BMI, and cultural/racial 

origin), and this increase is statistically significant. Women’s odds ratio for age is 1.127 and is 

significant at p<.001 (***). Again, because age is continuous, this indicates that for a one-year 

increase in age, we expect to see about a 13% increase in the odds of having hypertension for 

women (controlling for income, education, BMI, and cultural/racial origin), and this increase is 
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statistically significant. While a one-year increase in age is related to an increase in the odds of 

having hypertension for both men and women, it appears that this relationship is slightly stronger 

for women.  

Examining cultural/racial origin, the odds ratio for men is 1.985 and is not significant 

(p=.061). Since this odds ratio is greater than one, it would suggest that the cultural/racial origin 

group that is coded as “1” (non-white men) has higher odds of having hypertension than the 

group coded “0” (white men), but because the odds ratio is not significant the difference in the 

odds of having hypertension between non-white men and white men is not statistically 

significant (controlling for income, education, BMI, and age). The odds ratio for women is 1.771 

and is not significant (p=.211). Again, since the odds ratio is greater than one, it would suggest 

that non-white women have higher odds of having hypertension than white women, but because 

the odds ratio is not significant the difference in the odds of having hypertension between non-

white women and white women is not statistically significant (controlling for income, education, 

BMI, and age). These results suggest that the non-relationship between cultural/racial origin and 

the odds of having hypertension does not differ by gender. 

BMI is positively and significantly related to hypertension for both men and women in 

this logistic regression model, controlling for income, education, age, and cultural/racial origin. 

This finding is in agreement with the results of my bivariate test of this relationship depicted in 

Tables 3.4 and 3.4a. The odds ratio for men is 1.147 and is significant at p<.001 (***). Because 

BMI is a continuous variable, this indicates that for a one-unit (1 kg/m2) increase in BMI, we 

expect to see about a 15% increase in the odds of having hypertension for men (controlling for 

income, education, age, and cultural/racial origin), and this increase is statistically significant. 

The odds ratio for women is 1.103 and is significant at p<.01 (**). Again, because BMI is 



!$$*!

continuous, this indicates that for a one-unit (1 kg/m2) increase in BMI, we expect to see about a 

10% increase in the odds of having hypertension for women (controlling for income, education, 

age, and cultural/racial origin), and this increase is statistically significant. While a one-unit 

increase in BMI is related to an increase in the odds of having hypertension for both men and 

women, it appears that this relationship is slightly more dramatic for men. 

 

3.4.3 SES and Functional Limitations 

Finally, within Table 3.5, “Model C” displays the results of my multivariate ordinal 

logistic regression analysis of the relationship between SES and functional limitations (measured 

as a score on overall musculoskeletal fitness) controlling for BMI and sociodemographic factors, 

and for the sample of respondents on whom I had complete data on all of the variables in the 

model (N=1349 [men], N=1510 [women]). Because my dependent variable, overall 

musculoskeletal fitness, is coded as a 3-category ordinal variable, an ordinal logistic regression 

had to be used in place of a normal logistic regression. With respect to interpreting the results, 

the only difference is that the odds ratios produced by ordinal logistic regressions report the odds 

of being above any value on the scale of the ordinal outcome (compared to being below that 

value), whereas normal logistic regression results indicate the odds of being in one category 

rather than another (e.g. having a condition versus not having a condition). The results 

demonstrate that education is positively and significantly related to scores on overall 

musculoskeletal fitness for women only, controlling for income, BMI, age, and cultural/racial 

origin.  

For women in this ordinal logistic regression, the odds ratio for those with less than a 

high school education is 0.489 and is significant at p<.01 (**). Since the odds ratio is less than 
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one, women with less than a high school education are less likely than women with at least a 

bachelor’s degree to have “very good/excellent” overall musculoskeletal fitness (rather than 

“good” or “needs improvement/fair”). Specifically, the odds ratio of 0.489 indicates that women 

with less than a high school education are about 51% less likely than women with at least a 

bachelor’s degree to be in the best overall musculoskeletal fitness category (rather than any other 

category). Similarly, women with less than a high school education are about 51% less likely 

than women with at least a bachelor’s degree to be in either the “good” or “very good/excellent” 

overall musculoskeletal fitness category (compared to the “needs improvement/fair” category). 

The odds ratio for those who are high school graduates (or have some post-secondary 

education and no degree) is 0.636 and is significant at p<.05 (*). Since the odds ratio is less than 

one, women who are high school graduates (or have some post-secondary education and no 

degree) are less likely than women with at least a bachelor’s degree to have “very 

good/excellent” overall musculoskeletal fitness (rather than “good” or “needs 

improvement/fair”). Specifically, the odds ratio of 0.636 indicates that women who are high 

school graduates (or have some post-secondary education and no degree) are about 36% less 

likely than women with at least a bachelor’s degree to be in the best overall musculoskeletal 

fitness category (rather than any other category). Similarly, women who are high school 

graduates (or have some post-secondary education and no degree) are about 36% less likely than 

women with at least a bachelor’s degree to be in either the “good” or “very good/excellent” 

overall musculoskeletal fitness category (compared to the “needs improvement/fair” category). 

The odds ratio for those with a trades degree is 0.637 and is not significant (p=.161). 

Since the odds ratio is less than one, it would suggest that women with a trades degree are less 

likely than women with at least a bachelor’s degree to be in a higher overall musculoskeletal 
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fitness category, but because the odds ratio is not significant this difference in the odds of being 

in a higher overall musculoskeletal fitness category is not statistically significant. The odds ratio 

for those with a non-university post-secondary education is 0.799 and is not significant (p=.352). 

Since the odds ratio is less than one, it would imply that women with a non-university post-

secondary education are less likely than women with at least a bachelor’s degree to be in a higher 

overall musculoskeletal fitness category, but because the odds ratio is not significant this 

difference in the odds of being in a higher overall musculoskeletal fitness category is not 

statistically significant. It is important to remember that all of these comparisons are reported at 

the population level and are controlling for income, BMI, age, and cultural/racial origin. Based 

on these results, I can confidently state that education positively affects functional limitations for 

women at the population level (simplifying, women with higher educational attainment are more 

likely to have fewer functional limitations), but these effects reduce to nonsignificance when 

comparing women at higher levels of education. 

On the other hand, “Model C’s” findings report that the relationship between education 

and scores on overall musculoskeletal fitness is insignificant for men (controlling for income, 

BMI, age, and cultural/racial origin). This is demonstrated by the fact that the odds ratios 

produced for each education category were all insignificant (p-values were all greater than .05) 

for men. This suggests that the differences in the odds of being in a higher overall 

musculoskeletal fitness category between men in every education category and men with at least 

a bachelor’s degree are not statistically significant, controlling for income, BMI, age, and 

cultural/racial origin (see Table 3.5 for specific odds ratios).  

The results of “Model C” also indicate that income is positively and significantly related 

to scores on overall musculoskeletal fitness for men only, controlling for education, BMI, age, 
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and cultural/racial origin. Similar to the educational affect observed for women, the influence of 

income on overall musculoskeletal fitness appears to diminish at higher levels of income. For 

men in this ordinal logistic regression, the odds ratio for those in the poorest income quartile is 

0.534 and is significant at p<.05 (*). Since the odds ratio is less than one, men in the poorest 

income quartile are less likely than men in the richest income quartile to have “very 

good/excellent” overall musculoskeletal fitness (rather than “good” or “needs 

improvement/fair”). Specifically, the odds ratio of 0.534 indicates that men in the poorest income 

quartile are about 47% less likely than men in the richest income quartile to be in the best overall 

musculoskeletal fitness category (rather than any other category). Similarly, men in the poorest 

income quartile are about 47% less likely than men in the richest income quartile to be in either 

the “good” or “very good/excellent” overall musculoskeletal fitness category (compared to the 

“needs improvement/fair” category). 

The odds ratio for men in the lower-middle income quartile is 0.608 and is significant at 

p<.05 (*). Since the odds ratio is less than one, men in the lower-middle income quartile are less 

likely than men in the richest income quartile to have “very good/excellent” overall 

musculoskeletal fitness (rather than “good” or “needs improvement/fair”). Specifically, the odds 

ratio of 0.608 indicates that men in the lower-middle income quartile are about 39% less likely 

than men in the richest income quartile to be in the best overall musculoskeletal fitness category 

(rather than any other category). Similarly, men in the lower-middle income quartile are about 

39% less likely than men in the richest income quartile to be in either the “good” or “very 

good/excellent” overall musculoskeletal fitness category (compared to the “needs 

improvement/fair” category). 
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Lastly, the odds ratio for men in the upper-middle income quartile is 0.919 but it is not 

significant (p=.683). Since the odds ratio is less than one, it would imply that men in the upper-

middle income quartile are less likely than men in the richest income quartile to be in a higher 

overall musculoskeletal fitness category, but because the odds ratio is not significant this 

difference in the odds of being in a higher overall musculoskeletal fitness category is not 

statistically significant.8 Again, it is important to recall that all of these comparisons are reported 

at the population level and are controlling for education, BMI, age, and cultural/racial origin. 

Based on these findings, I can confidently state that income is positively related to functional 

limitations for men at the population level (simplifying, men with higher incomes are more likely 

to have fewer functional limitations), but these effects reduce to nonsignificance when 

comparing men at higher levels of income. 

Conversely, “Model C” reports that the relationship between income and scores on 

overall musculoskeletal fitness is insignificant for women (controlling for education, BMI, age, 

and cultural/racial origin). This is demonstrated by the fact that the odds ratios produced for each 

income quartile were all insignificant (p-values were all greater than .05) for women. This 

suggests that the differences in the odds of being in a higher overall musculoskeletal fitness 

category between women in the poorest and middle income quartiles and women in the richest 

income quartile were not statistically significant, controlling for education, BMI, age, and 

cultural/racial origin (see Table 3.5 for specific odds ratios).  

Continuing with “Model C,” my findings demonstrate that the relationship between age 

and functional limitations is significant for men only (controlling for income, education, BMI, 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8 It is important to remember that a value of one for an odds ratio indicates no difference between the odds for men 
in the upper-middle income quartile and men in the richest income quartile. Since this odds ratio is so close to one, it 
can be said that there is almost no difference in the odds of being in a higher overall musculoskeletal fitness 
category for men in the upper-middle income quartile compared to men in the richest income quartile, and the 
insignificance of the odds ratio is not surprising. 
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and cultural/racial origin), while the relationship between cultural/racial origin and functional 

limitations is significant for both men and women (controlling for income, education, BMI, and 

age). Looking first at the relationship between age and overall musculoskeletal fitness for men, 

the odds ratios for age report that the linear component is less than one (0.964) and significant 

(p<.001***), and the quadratic component is also less than one (0.998) and significant 

(p<.001***). These results indicate that the relationship between age and overall musculoskeletal 

fitness is nonlinear for men.  

Interpreting the odds ratios will help me illustrate this nonlinear relationship. The odds 

ratio for the linear component of age indicates that for a one-year increase in age, we expect to 

see about a 4% decrease in the odds of being in the “very good/excellent” overall 

musculoskeletal fitness category (rather than “good” or “needs improvement/fair”). Similarly, for 

a one-year increase in age, we expect to see about a 4% decrease in the odds of being in either 

the “good” or “very good/excellent” overall musculoskeletal fitness category (compared to the 

“needs improvement/fair” category). However, the odds ratio for the quadratic component of age 

indicates that we should expect to see more of a decrease in the odds of being in a higher overall 

musculoskeletal fitness category at higher ages, controlling for income, education, BMI, and 

cultural/racial origin. For women, the odds ratios for both the linear and quadratic age 

components were not significantly related to overall musculoskeletal fitness (linear: OR = 1.009, 

p=.235; quadratic: OR = 0.999, p=.315), suggesting that age does not significantly affect the 

odds of being in a higher overall musculoskeletal fitness category for women (controlling for 

income, education, BMI, and cultural/racial origin). 

Examining cultural/racial origin, “Model C” reports that the odds ratio for men is 0.302 

and is significant at p<.001 (***). Since the odds ratio is less than one, non-white men are less 
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likely than white men to have “very good/excellent” overall musculoskeletal fitness (rather than 

“good” or “needs improvement/fair”). Specifically, the odds ratio of 0.302 indicates that non-

white men are about 70% less likely than white men to be in the best overall musculoskeletal 

fitness category (rather than any other category). Similarly, non-white men are about 70% less 

likely than white men to be in either the “good” or “very good/excellent” overall musculoskeletal 

fitness category (compared to the “needs improvement/fair” category). The odds ratio for women 

is 0.438 and is significant at p<.001 (***). Since the odds ratio is less than one, non-white 

women are less likely than white women to have “very good/excellent” overall musculoskeletal 

fitness (rather than “good” or “needs improvement/fair”). Specifically, the odds ratio of 0.438 

indicates that non-white women are about 56% less likely than white women to be in the best 

overall musculoskeletal fitness category (rather than any other category). Similarly, non-white 

women are about 56% less likely than white women to be in either the “good” or “very 

good/excellent” overall musculoskeletal fitness category (compared to the “needs 

improvement/fair” category). While being non-white compared to white results in having lower 

odds of being in a higher overall musculoskeletal fitness category (having fewer functional 

limitations) at the population level, this relationship appears to be more pronounced for men. 

BMI is negatively and significantly related to overall musculoskeletal fitness for women 

but not for men in this ordinal logistic regression model, controlling for income, education, age, 

and cultural/racial origin. This finding is in agreement with the results of my bivariate test of this 

relationship depicted in Tables 3.4 and 3.4b. The odds ratio for women is 0.959 and is significant 

at p<.05 (*). Because BMI is a continuous variable, this indicates that for a one-unit (1 kg/m2) 

increase in BMI, we expect to see about a 4% decrease in the odds of being in the “very 

good/excellent” overall musculoskeletal fitness category (rather than “good” or “needs 
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improvement/fair”). Similarly, for a one-unit (1 kg/m2) increase in BMI, we expect to see about a 

4% decrease in the odds of being in either the “good” or “very good/excellent” overall 

musculoskeletal fitness category (compared to the “needs improvement/fair” category). On the 

other hand, the odds ratio for men is 0.977 and is not significant (p=.201), suggesting that any 

change in BMI does not significantly affect the odds of being in a higher overall musculoskeletal 

fitness category for men (controlling for income, education, age, and cultural/racial origin). 
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CHAPTER 4: CONCLUSION 
 
4.1 Discussion 
 

The primary goal of this project was to explore the socioeconomic patterning of weight-

related health in order to expand how social researchers typically understand ‘weight’ both as an 

indicator of health and also as a manifestation of a person’s habitus. Adopting the belief that 

‘weight’ (as an indicator of health) should be thought of as more than just a measure of body 

mass index (BMI) was crucial to accomplishing this goal. While several other studies have 

focused on the relationship between socioeconomic status (SES) and BMI for Canadian men and 

women (Sobal & Stunkard, 1989; Frohlich et al., 2006; McLaren, 2007; Matheson et al., 2008; 

Godley & McLaren, 2010), very few have examined the effect of SES on the various 

comorbidities that have been associated with excess weight. This project attempted to fill this 

gap in the literature by considering how obesity risk factors (aerobic fitness/VO2 max), medical 

symptoms (hypertension), and functional limitations (overall musculoskeletal fitness) are 

socioeconomically patterned, controlling for BMI (language taken from Sharma & Kushner 

(2009: 292)).  

By comparing my results for the relationship between SES and BMI to my results for the 

relationships between SES and comorbidities of excess weight, I hoped to gain insight regarding 

the mechanisms through which SES affects health at the population level, and address my 

secondary research question (What do the observed similarities or differences in the social 

patterning of health correlates of excess weight versus BMI suggest about the mechanisms 

through which SES affects health?). Answering this question required me to reconsider how 

‘weight’ is understood as a manifestation of people’s habitus based on my results. As a reminder, 

a number of previous researchers of the relationship between SES and BMI have employed 
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Bourdieu’s concept of habitus to theoretically frame their findings (McLaren, 2007; McLaren & 

Godley, 2008; Godley & McLaren, 2010) and concluded that BMI has social meaning in terms 

of being a manifestation of habitus (which is made up of internalized norms, values, dispositions, 

etc. that influence individual choice and action, and that are the result of constraints imposed on 

people because of the specific distribution of capital within a field). Understandably, since these 

researchers study BMI, this manifestation often gets verbalized in terms of societal norms and 

values such as desirable ‘body image.’  

 

4.1.1 SES and BMI 

Beginning with the multivariate linear (OLS) regression analyses of the relationship 

between SES and BMI (depicted in Table 3.2), adjusting for age and cultural/racial origin (and 

repeated for three specific subsamples, which required respondents to have valid data on a 

specific health correlate of excess weight such as aerobic fitness, hypertension, and overall 

musculoskeletal fitness/functional limitations), the results illustrate a slightly different social 

class effect on BMI than previous studies have reported. Taken together, these models find that 

for both men and women, at the population level, education negatively influences BMI 

(controlling for income, age, and cultural/racial origin), but income has no effect on BMI 

(controlling for education, age, and cultural/racial origin). I reached this conclusion because 

every model (except the model depicting the relationship between SES and BMI for women in 

the aerobic fitness-restricted subsample) shows that regardless of gender, people in every 

educational category (except those who obtained a trades degree) have significantly higher BMIs 

than respondents who obtained at least a bachelor’s degree, on average (controlling for income, 

age, and cultural/racial origin).  
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As mentioned, the only exception to this consistently negative relationship between 

education and BMI occurred when I restricted my sample of respondents to women with valid 

data regarding their aerobic fitness, which resulted in no significant relationship between 

education and BMI (controlling for income and sociodemographic variables). While this 

reduction in significance represents a deviation from the observed inverse relationship between 

education and BMI (controlling for income and sociodemographic variables) reported for both 

men and women in all of the other models, by taking a closer look at the distributional 

implications of the aerobic fitness (mCAFT) test’s ineligibility exclusions I will demonstrate that 

this nonsignificant finding is not as surprising as it might seem. As was previously discussed, 

respondents were excluded from my analyses if they were unable to complete a single stage of 

the aerobic fitness test (Shields et al., 2010) or if they were screened out of participating in the 

mCAFT test because they were older than 69, they ate or drank alcohol too close to their visit to 

the mobile clinic, were more than 12 weeks pregnant, forgot their breathing medication, had a 

chronic condition or used specific medications, had high blood pressure or a high heart rate, 

donated blood the day before, or for other reasons (which were not specified) (Statistics Canada, 

2010a).  

One of the results of these exclusions is that the health of respondents participating in the 

aerobic fitness test is systematically better than the health of respondents excluded from the test; 

62.96% of respondents who participated in the mCAFT test self-reported either very good or 

excellent health, while only 32.21% of respondents deemed ineligible to participate or who were 

unable to complete a single stage of the test self-reported either very good or excellent health (on 

the other hand, only 4.97% of those who participated in the mCAFT test reported poor or fair 

health, while 24.08% of those excluded reported poor or fair health). Additionally, the 
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educational distribution changes markedly between those who have valid aerobic fitness data and 

those who do not. Specifically for women (since I am investigating the nonsignificant 

relationship between education and BMI for women with valid data on aerobic fitness), the 

proportion of respondents with less than a high school education is more than three-and-a-half 

times larger for those who do not have valid aerobic fitness data than it is for those with valid 

data on aerobic fitness. At the higher end of the educational attainment spectrum, the proportion 

of women with at least a bachelor’s degree is about one-third smaller for those without valid 

aerobic fitness data than it is for those with valid aerobic fitness data.9  

Because almost one-third of the women from the regression analysis with the non-

restricted sample (“Model A” in Table 3.2) have been dropped in order to conduct my analysis of 

the relationship between SES and BMI for the aerobic fitness-restricted subsample, and because 

the excluded women are both disproportionately more likely to have poor overall health (self-

reported) and to have lower educational attainment than women included in this regression 

(those with lower levels of SES tend to be unhealthier than those with higher levels of SES: 

Adler and Ostrove, 1999; Chandola and Jenkinson, 2000; Frohlich et al., 2006), there is less 

variability within education and health (including aerobic fitness) for the women in this 

subsample. Since there is less variability in educational attainment it will be harder to determine 

if a change in education results in a change in BMI, and thus the relationship is insignificant.! 

For men in this aerobic fitness-restricted subsample, despite the fact that a large number 

of the unhealthy respondents were excluded from the analysis, and despite a similar 

distributional shift for the education variable (the proportion of men with less than a high school 

education is more than two times larger for those who do not have valid data on aerobic fitness 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9 Specific proportions are not reported in order to protect respondents’ confidentiality.  
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than it is for men with valid data on aerobic fitness, while the proportion of men with at least a 

bachelor’s degree is only about half as large for those without valid data on aerobic fitness 

compared to men with valid data on aerobic fitness), the relationship between education and 

BMI (controlling for income, age, and cultural/racial origin) remains negative and significant. 

Because of the distributional implications imposed on the education variable by the aerobic 

fitness test’s ineligibility exclusions (and since many unhealthy respondents were excluded from 

this analysis), the negative relationship observed between education and BMI could be 

considered a conservative estimate of this relationship at the population level.  

Also, despite reaching the conclusion that for both men and women, at the population 

level, education negatively influences BMI (controlling for income, age, and cultural/racial 

origin), there was one educational category, those who obtained a trades degree, that consistently 

(across all models, regardless of gender) differed from the results produced for every other 

education category. These results indicate that regardless of gender or sample restrictions (with 

the exception of women in the aerobic fitness-restricted subsample discussed above), people with 

less than a high school education, those who are high school graduates (or have some post-

secondary education and no degree), and those with a non-university post-secondary education 

have significantly higher BMIs than respondents who obtained at least a bachelor’s degree at the 

population level, on average (controlling for income, age, and cultural/racial origin). These 

results also indicate that regardless of gender or sample restrictions, respondents who obtained a 

trades degree do not have significantly different BMIs than people with at least a bachelor’s 

degree at the population level, on average (controlling for income, age, and cultural/racial 

origin). These findings support the assertion that obtaining a trades degree is uniquely different 
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than acquiring other post-secondary degrees or certificates, and these differences have 

implications regarding weight-related health (specifically as it is operationalized using BMI). 

Trades degrees train people for a specific subset of careers that require skills often 

neglected by conventional post-secondary education, and these kinds of occupations might 

demand higher levels of physical exertion than other jobs. Finding that BMI does not differ 

significantly between those with a trades degree and those with at least a bachelor’s degree is 

consistent with previous research that looks at the relationship between occupational prestige and 

BMI among Canadian adults. While McLaren and Godley (2008) state that they detected only 

negligible independent effects of occupational prestige for women, they report that these same 

effects on BMI are much more robust for men. Their results for men indicate that men in both 

professional and technical occupations tend to have lower BMIs, on average (McLaren & 

Godley, 2008: 295). By making the assumption that people who obtain technical training or 

education, such as a trades degree, tend to acquire technical occupations that suit their training 

and people who obtain more conventional post-secondary education, such as acquiring at least a 

bachelor’s degree, tend to find professional jobs that suit their educational training, it is easy to 

argue that the nonsignificant difference in BMIs between those with a trades degree and those 

with at least a bachelor’s degree (regardless of gender) agrees with observed relationships 

between occupation and BMI that have been reported by McLaren and Godley (2008).  

It even appears that this relationship is in the same direction, since those with at least a 

bachelor’s degree (who may be employed in professional occupations) have significantly lower 

BMIs, on average, than those in every other educational category, except those with a trades 

degree (controlling for income, age, and cultural/racial origin), suggesting that people with a 

trades degree (who may be employed in technical occupations) also tend to have lower BMIs. 
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McLaren & Godley (2008: 295) suggest that these differences in BMI across occupation are 

likely the result of some combination of activity level and a focus on health that values thinness. 

While it is interesting to speculate regarding the link between educational attainment, 

occupation, and BMI, I must reiterate that this project is unable to test the effect of occupation or 

occupational prestige on weight-related health directly. This limitation is the result of nearly half 

of the sample being recorded as missing on standard occupational/industrial classification data 

that would have allowed me to construct occupational prestige scores.  

Interestingly, while the inverse effect of education on BMI for both men and women has 

been well documented in the literature (McLaren, 2007; Godley & McLaren, 2010), some of my 

other findings (or lack thereof) deviate from past reports. For men, finding that the relationship 

between income and BMI (controlling for education, age, and cultural/racial origin) is 

consistently insignificant is not that surprising, given that Godley and McLaren (2010) 

demonstrated that the positive effect of income on BMI is reduced to nonsignificance once 

lifestyle/behavioural variables were controlled for. While I do not control for lifestyle or 

behavioural variables in this project, I could be producing the same results because I have 

controlled for the effects of education, and education plays an important role in shaping or 

predicting lifestyle or behavioural factors (Bourdieu, 1977a; Bourdieu & Passeron, 1977; 

Massey, 2007). However, consistently finding that there was no relationship between income and 

BMI (controlling for education, age, and cultural/racial origin) for women was more of a 

surprise, since an inverse effect of income on BMI has been well documented for women (Sobal 

& Stunkard, 1989; Godley & McLaren, 2010).  

This result could potentially be the product of historical change (although I have no way 

of testing this, since I only have access to Cycle 1 of the CHMS), and/or could be the result of 
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controlling for educational effects (in addition to sociodemographic factors) when examining the 

relationship between income and BMI. It could be that part of the previously observed 

relationship between income and BMI for women was the result of covariation between income 

and education (income tends to be a product of educational attainment in our society), and by 

controlling for education we isolate the effect of income on BMI, which is not significant in the 

population of working age Canadian women (according to my results).  

The overall finding that, regardless of gender, education is inversely and significantly 

related to BMI (controlling for income, age, and cultural/racial origin) can be explained by 

adopting a Bourdieusian theoretical framework, and specifically focusing on the relevance of the 

concept of habitus. Habitus provides a person with ideas about what counts as capital as well as 

the capacity to take the unequal distribution of capital seriously. Habitus endows people with 

dispositions of taste, rightness (a sense of possibilities and impossibilities), and capacities of 

recognition (being able to see what kind of capital those who are powerful value and conform to 

these values/tastes, while being believable in exercising them). With this in mind, the concept of 

habitus can be described as the personal embodiment of social structures. Thus, people’s 

physical bodies and their attributes should be considered manifestations of their habitus, making 

it possible to imagine the body as a metaphor for people’s social class or status (a theoretical 

stance taken by several previous studies: McLaren, 2007; McLaren & Godley, 2008; Godley & 

McLaren, 2010). Additionally, employing this theoretical framework makes it possible to 

explore the mechanisms through which social class inequalities in health are produced.  

Finding that education is negatively related to BMI regardless of gender, and controlling 

for income, age, and cultural/racial origin, indicates that within Canadian society as a socially 

structured space, or ‘field,’ cultural capital (specifically in its institutionalized form) has been 



!$&&!

given meaning and value. This value is reflected in the ability of those at higher levels of 

education to achieve a more desirable body weight and body image. Employing Bourdieu’s 

concept of habitus, it could be argued that accumulating cultural capital in the form of 

educational attainment endows people with specific tastes, such as a desire for thinness, as a 

product of being able to comprehend health promotion messages and understanding the health 

benefits of having a lower body weight (McLaren & Godley, 2008: 294).  

Additionally, the accumulation of cultural capital might equip people with capacities of 

recognition that enable them to identify thinness (an ideal body image) as a socially valuable 

trait. By recognizing thinness as a socially valuable trait with legitimate meaning in terms of 

social class (as was demonstrated by my findings), achieving this ideal body image becomes a 

form of symbolic capital. It is important to remember that symbolic capital refers to the form that 

any type of capital takes when it has been recognized as legitimate within a field (Bourdieu, 

1986). Because thinness has been recognized as a form of symbolic capital, the accumulation of 

this kind of capital is important for establishing social class. While this process might not play 

out consciously, according to the concept of habitus, people who have accumulated cultural 

capital in the form of education will also desire thinness in order to accumulate symbolic capital.  

Also, achieving a high level of education, such as having at least a bachelor’s degree, 

could enable people to believe that achieving thinness is possible for them. It seems probable that 

this confidence is the result of what McLaren and Godley (2008: 295) call an achievement 

aspiration that manifests not only in education, but also in other facets of everyday life, such as 

achieving a body type with the greatest symbolic value. Basically, people who have achieved a 

high level of education have accumulated past experiences that positively shape their sense of 

rightness (possibilities and impossibilities). Because of this, when they are tasked with achieving 
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a socially valued body type, they believe they can achieve it and actively endeavor to conform to 

the social value of thinness.  

In addition to the details of the pathways through which education influences BMI for 

men and women, it is interesting to note that the overall results of my regression analyses 

indicate that the relationship between education and BMI is negative and almost identical for 

men and women (controlling for income, age, and cultural/racial origin); people with at least a 

bachelor’s degree have significantly lower BMIs than people in every other educational 

attainment category, except people with a trades degree. This finding challenges conclusions 

drawn about the relationship between SES and BMI by previous studies. For example, recent 

research has argued that body weight, as an aspect of a person’s habitus, tends to be more 

important for women than it is for men, as evidenced by a stronger relationship between SES and 

BMI for women (McLaren, 2007; Godley & McLaren, 2010). However, since these results 

indicate that the relationship between SES (when measured using education) and BMI is very 

similar across genders, I would argue that body weight, as a manifestation of a person’s habitus, 

tends to be important for both men and women, as it displays social class resulting from the 

accumulation of cultural capital. Finding that cultural capital (represented by educational 

attainment) is related to BMI for both men and women while income is not suggests that cultural 

factors appear to be more important than material factors (income) for understanding the social 

patterning of BMI (Prus, 2007; Godley & McLaren, 2010). 

 

4.1.2 BMI and Health Correlates of Excess Weight 

 In order to extend how social researchers typically understand ‘weight’ (as both an 

indicator of health and as a manifestation of a person’s habitus), it was essential that I 
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operationalize ‘weight’ as more than just measured BMI. Fortunately, recent clinical research has 

advocated for a similar shift in thinking regarding obesity. Sharma and Kushner (2009: 289) 

argue that clinical measurements, such as BMI, do not accurately describe a person’s obesity-

related health risks when assessed independently of comorbidities of excess weight. Responding 

to these concerns they developed the Edmonton Obesity Staging System (EOSS), which 

considers comorbidities such as obesity risk factors, medical symptoms, and functional 

limitations to more accurately assess the medical situation of those currently classified as obese 

using BMI alone (Sharma & Kushner, 2009). If I am to advocate for examining ‘weight’ more 

holistically (looking at comorbidities of excess weight in addition to BMI) in order to speak 

about the mechanisms through which SES affects health at the population level, it was essential 

that I first determine if BMI is related to comorbidities of excess weight at the population level.  

 Working with the available data in the CHMS, I operationalized obesity risk factors using 

data on aerobic fitness (VO2 max scores), medical symptoms using data on hypertension, and 

functional limitations using data on overall musculoskeletal fitness. The results of the bivariate 

tests of the relationships between BMI and health correlates of excess weight indicate that 

aerobic fitness (measured via VO2 max) and hypertension are significantly related to BMI for 

both men and women, while functional limitations (measured via overall musculoskeletal fitness) 

are significantly related to BMI for women, but not for men. Additionally, all of these 

relationships are in the expected direction. For example, regardless of gender, the relationship 

between aerobic fitness and BMI is negative; as scores on VO2 max increase, BMI decreases, on 

average. Also, people with hypertension tend to have higher BMIs than people without 

hypertension, regardless of gender. Finally, women who scored in the best overall 
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musculoskeletal fitness category have lower BMIs than women in any other category, on 

average. 

 As mentioned, the only insignificant relationship found between these clinically 

identified comorbidities of excess weight and BMI is when I tested the bivariate relationship 

between overall musculoskeletal fitness (operationalizing functional limitations) and BMI for 

men. The results of this bivariate test demonstrate that on average, BMI does not differ 

significantly between overall musculoskeletal fitness groups for men, at the population level.  

 Overall, these findings suggest that aerobic fitness (VO2 max), hypertension, and 

functional limitations (overall musculoskeletal fitness) do, in fact, operationalize comorbidities 

of excess weight. More importantly for this study, these findings provide support for the design 

of my analysis. Demonstrating that VO2 max, hypertension, and overall musculoskeletal fitness 

represent health correlates of excess weight, at the population level, provides support for looking 

at how SES influences these health correlates in addition to BMI. Additionally, these results 

provide population level support for Sharma and Kushner’s (2009) EOSS. By demonstrating that 

health correlates of excess weight such as aerobic fitness levels, hypertension, and functional 

limitations are significantly related to BMI at the population level, my results also support the 

assertion that clinical measures such as BMI do not accurately describe a person’s obesity-

related health risks when assessed independently of comorbidities of excess weight (Sharma & 

Kushner, 2009: 289). Taken together, the findings from these bivariate tests imply that in order 

to more accurately assess the health of those currently classified as obese using BMI alone, both 

clinicians and social researchers need to expand how they think about and measure ‘weight.’ 
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4.1.3 SES and Health Correlates of Excess Weight 

Seeking to gain insight into the mechanisms through which SES affects health at the 

population level, I chose to run various regression models that examined the relationship 

between SES and the clinically identified comorbidities of excess weight discussed above 

(aerobic fitness, hypertension, and functional limitations) and compare these results to those 

from my analysis of the relationship between SES and BMI. Looking first at the relationship 

between SES and aerobic fitness (VO2 max), overall these findings indicate that education is 

positively and significantly related to aerobic fitness for women, but not for men (controlling for 

income, BMI, age, and cultural/racial origin), while income is positively and significantly related 

to aerobic fitness for both men and women, controlling for education, BMI, age, and 

cultural/racial origin (this relationship appears to be slightly stronger for women). Next, neither 

income nor education is significantly related to hypertension for either men or women, 

controlling for BMI, age, and cultural/racial origin. Lastly, the results indicate that education is 

positively and significantly related to scores on overall musculoskeletal fitness for women only 

(controlling for income, BMI, age, and cultural/racial origin), and income is positively and 

significantly related to scores on overall musculoskeletal fitness for men only (controlling for 

education, BMI, age, and cultural/racial origin). Taken together, the results from these tests 

suggest that material factors (represented by income) might be more important than cultural 

factors (represented by educational attainment) for understanding how comorbidities of excess 

weight are socioeconomically patterned for men, but cultural factors might be more important 

than material factors for understanding how comorbidities of excess weight are 

socioeconomically patterned for women. 
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Taking a closer look at the relationship between SES and aerobic fitness, it may seem 

curious for me to conclude that income is positively and significantly related to VO2 max scores 

for men, when the results indicate that only men in the lower-middle income quartile have 

significantly lower VO2 max scores (worse aerobic fitness) than men in the richest income 

quartile. While this may be confusing, it is important to recall that the subsample of respondents 

included in this analysis is substantially smaller than either the hypertension-restricted subsample 

or the functional limitations-restricted subsample. Additionally, those who were dropped from 

this analysis had systematically different (worse) levels of health than those who were analyzed. 

As previously discussed, respondents were excluded from analyses on my aerobic fitness-

restricted subsample if they were deemed ineligible to participate in the aerobic fitness (mCAFT) 

test for a variety of health reasons or if they were unable to complete a single stage of the test 

(Statistics Canada, 2010a; Shields et al., 2010). As a result of these exclusions, I have previously 

demonstrated that the health of respondents with valid aerobic fitness data is systematically 

better than the health of respondents without valid aerobic fitness data (62.96% of respondents 

with valid aerobic fitness data self-reported either very good or excellent health, while only 

32.21% of respondents without valid aerobic fitness data, and 4.97% of those with valid aerobic 

fitness data reported poor or fair health, while 24.08% of those without valid aerobic fitness data 

reported poor or fair health). 

In addition to these systematic differences in the health between those with and without 

valid aerobic fitness data, the distribution of income differs considerably between men with valid 

aerobic fitness data and men without. For example, the proportion of men in the poorest income 

quartile is almost two times larger for those without valid aerobic fitness data than it is for those 

with valid aerobic fitness data. At the richest income quartile, the proportion of men is about 
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one-fifth smaller for those without valid aerobic fitness data than it is for those with valid aerobic 

fitness data (there are similar disparities in the distribution of income between women with and 

without valid aerobic fitness data).10  

Because more than one-quarter of the men from my non-restricted sample have been 

dropped in order to examine this relationship between SES and aerobic fitness (VO2 max), and 

because the excluded men are both disproportionately more likely to have poor overall health 

(self-reported) and to have a poorer household income than men included in this analysis (those 

with lower levels of SES tend to be unhealthier than those with higher levels of SES: Adler & 

Ostrove, 1999; Chandola & Jenkinson, 2000; Frohlich et al., 2006), it can be stated that there is 

less variability within income and health (inclusive of aerobic fitness) for the men in this 

subsample. As a consequence of there being less variability in household income (especially at 

the extremes) it will be harder to determine if a change in household income results in different 

VO2 max scores, and thus it will be harder to find a significant relationship between income and 

aerobic fitness for men. It is likely a result of these distributional implications imposed on the 

income variable by the aerobic fitness test’s ineligibility exclusions (and since many unhealthy 

respondents were excluded from this analysis) that men in the poorest income quartile do not 

appear to have a significantly different VO2 max score than men in the richest income quartile. 

For these same reasons, finding that men in the lower-middle income quartile have significantly 

lower VO2 max scores (worse aerobic fitness) likely represents a conservative estimate of the 

relationship between income and aerobic fitness for men (controlling for education, BMI, age, 

and cultural/racial origin), at the population level, which is why I concluded that the relationship 

between income and aerobic fitness is positive and significant for men. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
10 Specific proportions are not reported in order to protect respondents’ confidentiality.  
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For women, the observed relationship between income and aerobic fitness is slightly 

stronger than what we observe for men. Women in both the poorest and lower-middle income 

quartiles have significantly lower VO2 max scores (worse aerobic fitness) than women in the 

richest income quartile, but women in the upper-middle income quartile and women in the 

richest income quartile do not have significantly different VO2 max scores, indicating that the 

positive relationship between income and aerobic fitness for women levels off at higher levels of 

household income. Additionally, given the distributional implications imposed on the income 

variable by the aerobic fitness test’s ineligibility exclusions (and since many unhealthy 

respondents were excluded from this analysis) these findings likely represent a conservative 

estimate of the relationship between income and aerobic fitness for women (controlling for 

education, BMI, age, and cultural/racial origin), at the population level. 

Sticking with the analysis of the relationship between SES and aerobic fitness, I noted 

above that education is positively and significantly related to aerobic fitness for women, but not 

for men. Women in every educational category, except those with less than a high school 

education, have significantly lower VO2 max scores (worse aerobic fitness) than women with at 

least a bachelor’s degree. As previously discussed, the proportion of women with less than a high 

school education is more than three-and-a-half times larger for those without valid data on 

aerobic fitness than it is for those with valid aerobic fitness data, and the proportion of women 

with at least a bachelor’s degree is about one-third smaller for those without valid aerobic fitness 

data than it is for those with valid aerobic fitness data. It is likely because of these distributional 

implications imposed on the education variable by the aerobic fitness test’s ineligibility 

exclusions (and since many unhealthy respondents were excluded from this analysis) that women 

with less than a high school education do not appear to have a significantly different VO2 max 
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score than women with at least a bachelor’s degree. For these same reasons, this positive and 

significant relationship between education and aerobic fitness (controlling for income, BMI, age, 

and cultural/racial origin) likely represents a conservative estimate of this relationship at the 

population level, for women. 

Interestingly, even though the overall relationship between education and aerobic fitness 

is not statistically significant for men (controlling for income, BMI, age, and cultural/racial 

origin), my results indicate the men with a non-university post-secondary education have 

significantly lower VO2 max scores than men with at least a bachelor’s degree, on average. 

While this is not enough to warrant concluding that education is significantly related to aerobic 

fitness for men, this finding might indicate that having higher VO2 max scores (better aerobic 

fitness) might have different social meaning to men with different levels of education. It could be 

that at lower levels of education, and specifically among those with a trades degree (because I 

am assuming that they tend to work in technical jobs that might demand more physical activity 

than other occupations), a better aerobic fitness is the result of being forced to work hard in their 

occupations. On the other hand, at higher levels of education, it could be that having a better 

aerobic fitness is the result of accumulating cultural capital (represented by educational 

attainment), which instills the social and symbolic value of being physically fit. 

Looking again at the relationship between SES and hypertension, I noted above that 

neither income nor education is significantly related to hypertension for either men or women, 

controlling for BMI, age, and cultural/racial origin. While this non-relationship might be 

surprising at first, given that hypertension was shown to be a health correlate of excess weight 

(demonstrated by the significant bivariate relationship between hypertension and BMI for both 

men and women), I have already speculated that if a comorbidity of excess weight was simply a 
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health extension of obesity (as suggested by the EOSS), the results will not indicate an additional 

socioeconomic patterning of the comorbidity net of the effect of BMI. Conversely, in order to 

conclude that a comorbidity of excess weight has social meaning (over and above the social 

meaning that researchers have attributed to BMI) in terms of habitus, my findings will have to 

demonstrate that the comorbidity is socially patterned net of the effect of BMI.  

Since these findings suggest that hypertension is not socioeconomically patterned for 

either men or women, it appears that hypertension should simply be considered a health 

extension of excess weight. If this was the case, I suspected that the correlation between BMI 

and hypertension would be strong enough that when I re-run the analysis of the relationship 

between SES and hypertension without controlling for BMI I would see socioeconomic 

differences in the odds of having hypertension. While the relationship between SES and 

hypertension remained insignificant for men when I did not adjust for BMI, a negative and 

significant relationship between education and hypertension emerged for women; as educational 

attainment increases, the odds of having hypertension decrease, on average. Because this 

negative relationship between education and the odds of having hypertension is reduced to 

nonsignificance when the model is adjusted for BMI, the observed relationship between 

education and hypertension is the product of hypertension and BMI being correlated; essentially, 

women with high blood pressure (hypertension) tend to have higher BMIs, and since BMI is 

socioeconomically patterned, if the new model does not control for BMI, hypertension appears to 

be socioeconomically patterned. This supports the assertion that hypertension is a health 

correlate of excess weight, and does not provide additional insight into how people use their 

bodies to display their social class. 
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Finally, returning to the relationship between SES and functional limitations (overall 

musculoskeletal fitness), my results show that education is positively and significantly related to 

scores on overall musculoskeletal fitness for women only (controlling for income, BMI, age, and 

cultural/racial origin); as educational attainment increases, the odds of being in a higher overall 

musculoskeletal fitness category (fewer functional limitations) increase. Also, income is 

positively and significantly related to scores on overall musculoskeletal fitness for men only 

(controlling for education, BMI, age, and cultural/racial origin); as household income increases, 

the odds of being in a higher overall musculoskeletal fitness category (fewer functional 

limitations) increase. Interestingly, regardless of gender, the effects of SES on the odds of being 

in a higher overall musculoskeletal fitness category appear to level off at higher levels of SES 

(education for women and income for men), suggesting that there might be a limit to the extent 

that the accumulation of capital (cultural for women and economic for men) can influence 

functional limitations. 

Taking a step back for a moment to compare the results of my analysis of the relationship 

between SES and BMI to the results of my analysis of the relationship between SES and health 

correlates of excess weight, I am first struck by the complex nature of the relationship between 

SES and ‘weight’ when ‘weight’ is operationalized using comorbidities of excess weight 

compared to BMI. Overall, by expanding how social researchers typically understand (and 

measure) ‘weight’ as a health indicator, this study reveals the complexity of the relationship 

between ‘weight,’ SES, and gender in a way that operationalizing ‘weight’ using BMI alone is 

unable to do. As discussed above (in section 4.1.1), when using BMI to measure ‘weight’ the 

relationship between SES and ‘weight’ is basically identical for men and women; educational 

attainment is shown to be inversely and significantly related to BMI (controlling for income, age, 
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and cultural/racial origin), but income is not related to BMI (controlling for education, age, and 

cultural/racial origin). However, the uniformity in this relationship across the measure of SES 

and across gender is short-lived. When comorbidities of excess weight are used to measure 

‘weight’ the relationship between SES and ‘weight’ differs by the measure of SES used, by 

gender, and also by the comorbidity used.  

While there is one instance when both income and education are significantly related to 

the same comorbidity of excess weight (when assessing the relationship between SES and 

aerobic fitness for women), on the whole these findings indicate that material factors 

(represented by household income) might be more important than cultural factors (represented by 

educational attainment) for understanding how comorbidities of excess weight are 

socioeconomically patterned for men, and cultural factors might be more important than material 

factors for understanding how comorbidities of excess weight are socioeconomically patterned 

for women. Other studies that have measured ‘weight’ using BMI (including my initial analysis 

of the relationship between SES and BMI) have noted that cultural capital appears to be more 

important for understanding the relationship between SES and ‘weight’ (Prus, 2007; Godley & 

McLaren, 2010). The results from my analyses of the relationships between SES and health 

correlates of excess weight challenge this finding, suggesting that expanding how ‘weight’ is 

understood and measured reveals that both economic and cultural capital appear to be important 

for understanding the relationship between SES and ‘weight,’ with economic capital being more 

important for men and cultural capital being more important for women.  

For women, independent of the effects of BMI (and income and sociodemographic 

controls), education is positively related to comorbidities of excess weight (specifically aerobic 

fitness and overall musculoskeletal fitness). This finding, coupled with the earlier finding that 
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education is negatively and significantly related to BMI for women (controlling for income and 

sociodemographic variables), suggests that expanding how ‘weight’ is understood as an indicator 

of health reveals a cumulative disadvantage for women with a lower SES (operationalized by 

education). This means that women with lower levels of education not only tend to weigh more 

than women with high levels of education, but they also tend to have worse aerobic fitness and 

higher odds of having more functional limitations, suggesting that cultural factors like education 

additively affect weight-related health for working age Canadian women. On the other hand, the 

results for men show that SES differently affects ‘weight’ depending on how ‘weight’ is 

operationalized. Interestingly, when ‘weight’ is operationalized using BMI, education is 

negatively and significantly related to BMI for men (controlling for income and 

sociodemographic variables), but when ‘weight’ is operationalized using health correlates of 

excess weight, income is positively related to these health correlates, independent of the effects 

of BMI, education, and sociodemographic controls (specifically aerobic fitness and overall 

musculoskeletal fitness). This means that men with lower levels of education tend to weigh more 

than men with high levels of education, but it is men with lower levels of income and not 

education that tend to have worse aerobic fitness and higher odds of having more functional 

limitations, suggesting that cultural factors like education tend to influence men’s BMI and their 

body image, but economic factors like income tend to influence men’s fitness and their body’s 

functionality.  

These findings suggest that bodily fitness or functionality (in addition to body weight or 

body image), as a manifestation of a person’s habitus, is important for both men and women, as 

it displays social class resulting from the accumulation of valued capital (the type of which 

differs for men and women at the population level). Additionally, because I am able to show that 
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comorbidities of excess weight are socially patterned, net of BMI and in different ways than BMI 

is socially patterned, my results provide further support for the assertion that clinical measures 

such as BMI do not accurately describe a person’s obesity-related health risks when assessed 

independently of comorbidities of excess weight (Sharma & Kushner, 2009: 289). These findings 

also imply that in order to meaningfully discuss how and why ‘weight’ is socially patterned, 

social researchers need to expand how they think about and measure ‘weight.’  

Drawing from the definition of the concept of habitus more directly, the results from this 

study indicate that within Canadian society as a socially structured space, or ‘field,’ both 

economic and cultural capital (specifically in its institutionalized form) have been given meaning 

and value. This ascribed social value is reflected in the tendency for men with higher household 

incomes and women with higher levels of educational attainment to achieve a higher functioning 

or more physically fit body (represented in this study by aerobic fitness and functional 

limitations/overall musculoskeletal fitness levels). In addition to the previously established desire 

for having a thinner body that was associated with the accumulation of cultural capital 

(educational attainment) for both men and women, these new results indicate that accumulating 

economic capital for men and cultural capital for women also endows people with a taste for 

having a higher functioning body (which includes being physically fit).  

Given that the kind of capital that matters for contributing to a person’s habitus differs 

between men and women, the suspected reasons for the establishment of these tastes also differ 

by gender. For women, attaining higher levels of education might enable them to comprehend 

health promotion messages better than women with lower levels of educational attainment (with 

implications for both body weight and functionality), or they might simply understand the health 

benefits of having a higher functioning or more physically fit body better than women with less 
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education (McLaren & Godley, 2008). For men, how the accumulation of income is associated 

with their taste for having a high functioning or more physically fit body might have to do with 

the fact that men (more so than women) value strength, power, and dominance in Canadian 

society. Since men have historically been the primary earners in their families, they have 

traditionally been able to display their power via their income. As a result of this history, it 

would not be very surprising to find that these masculine values are still somehow linked to the 

accumulation of income. However, recent studies have suggested that male values such as 

strength, power, and dominance are linked to the physical dimensions of the body 

(operationalized using BMI) (McLaren, 2007; McLaren & Godley, 2008), suggesting that these 

values lead to men having larger BMIs. My results suggest a slight deviation from this line of 

reasoning. By showing that the accumulation of income (more so than education) is related to 

having a higher functioning or more physically fit body, net of the effects of BMI, the results of 

this study demonstrate that these traditionally masculine values still have social meaning for 

men, but they manifest physically in ways other than through body weight (specifically through 

bodily functionality and fitness). 

In addition to the specific tastes that men and women at different levels of social class 

have, and the implications these tastes have for people’s habitus, the accumulation of capital 

(generally, economic for men and cultural for women) might equip people with capacities of 

recognition that enable them to identify having a higher functioning or more physically fit body 

as a socially valuable trait. This is very similar to section 4.1.1, when I speculated that the 

accumulation of cultural capital for men and women equipped people with the ability to 

recognize having a thinner body as socially valuable. By recognizing that having a higher 

functioning or more physically fit body has legitimate social value and meaning in terms of 
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social class (net of the effects of BMI), conforming to this higher functioning or more physically 

fit body type provides people with a form of symbolic capital. Accumulating symbolic capital is 

important for displaying social class, and while this process may not play out consciously, 

according to the concept of habitus, people with higher levels of capital (economic for men and 

cultural for women) will desire a higher functioning or more physically fit body in order to 

accumulate symbolic capital.  

Also, as discussed when interpreting the results from the models examining the 

relationship between SES and BMI, people’s sense of rightness (what is possible and what is 

impossible) is linked to their social class. For example, achieving a high SES (represented more 

strongly by income for men and education for women) could enable people to believe that 

obtaining a higher functioning or more physically fit body is within the realm of possibility for 

them. This sense of rightness, which seems very similar to confidence among people from higher 

social classes, is probably the result of an achievement aspiration that manifests with people in 

their everyday lives (McLaren & Godley, 2008: 295). What this means is that people’s past 

achievements (in this case generally economic for men and educational for women) positively 

shape their sense of what they are capable of, so when they are tasked with obtaining a higher 

functioning or more physically fit body they believe that it is possible, which plays an important 

role in actually conforming to this value. The opposite of this might be true for people who have 

few past achievements; this could negatively impact their sense of rightness, and they may 

believe that, when it comes to everyday achievements, there are more impossibilities than 

possibilities. It is important to note that, especially for men, simply possessing more economic 

capital could positively influence one’s sense of rightness through enabling them to purchase 

things that can aid their health, such as more expensive foods that tend to be healthier than 
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cheaper foods and gym or other leisure activity memberships that can positively impact health 

(Sobal & Stunkard, 1989; Matheson et al., 2008). Because of this, achieving a socially valued 

(functional and fit) body becomes materially viable for those with higher household incomes. 

Overall, because my results indicate that both income and education are related to health 

correlates of excess weight, the measure of SES that is significantly related to health correlates of 

excess weight tends to differ by gender, and the relationships between SES and health correlates 

of excess weight differ from the relationship observed between SES and BMI, it is appropriate to 

argue that relying on any one of the classic explanatory pathways (materialist/economic, cultural, 

or psychosocial) to theoretically explain the socioeconomic patterning of ‘weight,’ or health 

more generally, would be misinformed. As a result of this complexity, relying on one of the 

classic explanatory pathways, which only consider the influence of the accumulation of one form 

of capital, would severely restrict this study’s ability to contribute to the understanding of how 

social class affects health, at the population level. 

Fortunately, as shown above, Bourdieu’s concept of habitus incorporates the influence of 

all forms of capital, avoiding the limitations associated with the classic explanatory pathways 

that explain the relationship between social class and health. However, I believe that the ways 

that previous researchers have employed the concept of habitus to inform their findings highlight 

much too narrow a view of habitus as a theoretical frame. Because Bourdieu’s concept of habitus 

refers to the embodiment of social structures in individuals, previous researchers (McLaren, 

2007; McLaren & Godley, 2008; Godley & McLaren, 2010) have asserted that the body should 

be considered a metaphor for a person’s social class. I believe that despite developing a very 

interesting explanation of how social class influences weight-related health, these previous 

studies have been necessarily restricted in their efforts to explore this metaphor because of their 
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focus on the socioeconomic patterning of BMI. Understandably, their focus on BMI has 

restricted their discussions to considering ideals of physical beauty and gendered differences in 

what’s valued in terms of body weight or body image. But, in order to truly conceptualize the 

body as a metaphor for social class it is paramount that we are able to draw conclusions about 

more than body image, since the body is a complex organism and by reducing it to a measure of 

BMI we fail to understand this complexity and fail to comprehensively understand how the body 

can represent social class. 

Essentially, instead of looking at (or speculating about) social norms or values, such as 

desirable body image, which affect body size as manifestations of the forms of capital and 

habitus (as previously outlined studies have done), I have shifted the theoretical frame to 

investigate the body as more than just a measurement of BMI and associated physical 

appearance. By examining comorbidities of excess weight (in addition to BMI), I have begun to 

develop a sense of how the body functions rather than just how it looks as a manifestation of 

habitus. In this study, by expanding how ‘weight’ is understood as an indicator of health and 

examining the relationship between SES and comorbidities of excess weight, not only is the 

complexity of the relationship between SES and ‘weight’ revealed, but the need to expand how 

‘weight’ is understood as a manifestation of a person’s habitus is also exposed. This study shows 

that there is an additional social class patterning of comorbidities of excess weight, net of the 

effects of BMI, demonstrating that these clinically identified comorbidities of excess weight 

have social meaning and value above and beyond the social value previous researchers have 

attributed to BMI (ideal body image) in terms of habitus. Because of this it can be argued that, in 

terms of habitus and social class embodiment, it is not just how the body looks to others that has 

social meaning. How the body functions also has social meaning and value.  
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4.2 Limitations 
 
 Limitations of this study include the fact that within the CHMS almost half of the original 

(not age restricted) sample of respondents did not have valid data pertaining to their occupation. 

Once I restricted the sample of respondents to working age men and women, there was still a 

sufficient amount of missing occupation data, preventing me from comfortably creating an 

accurate measure of occupation to operationalize SES. Another limitation associated with 

missing data involves the aerobic fitness (VO2 max) measure. As previously stated, about one-

third of working age respondents did not have valid aerobic fitness (mCAFT) test data as a result 

of test eligibility exclusions (mostly due to poor health) and respondents being unable to 

complete a single stage of the test. Resulting from this missing data, I was forced to speculate 

about why particular slopes representing aerobic fitness comparisons between men in the poorest 

and richest income quartiles and between women in the lowest and highest education categories 

were insignificant (deviating from the significant relationship illustrated by the comparisons of 

the other categories). This also introduced some degree of uncertainty regarding the true extent 

of the relationships between income and aerobic fitness for men and between education and 

aerobic fitness for women at the population level. 

 The fact that the CHMS does not contain data on all risk factors, medical symptoms, and 

functional limitations that the EOSS identifies as important for assessing the health of those 

currently classified as obese using BMI alone (WHO standards) is another limitation of this 

study. This is not terribly surprising, given that the CHMS did not collect data for these specific 

research purposes. While this is not surprising, it is important to remember that the data available 

in the CHMS limits how comprehensively I can represent the entire spectrum of comorbidities of 

excess weight. Additionally, because of this survey’s small sample size, I was forced to combine 
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the data on cultural/racial origin into a dichotomous indicator, where “0” represents being white 

and “1” represents being non-white. While combining various cultural/racial origins into one 

group was necessary in order to avoid both statistical limitations associated with analyzing 

groups with small numbers of respondents and interpretational limitations associated with having 

a small number of respondents representing whole cultural/racial groups, it is important to note 

that the CHMS’s sample size prevented me from examining the socioeconomic distribution of 

weight-related health across cultural/racial origins in Canada. 

Similarly, due to the small sample size and sampling design of the CHMS, which selects 

only fifteen collection sites to produce national baseline prevalence estimates for a variety of 

health indicators (Statistics Canada, 2011), I was unable to examine whether the effect of SES on 

weight-related health differs between provinces or regions. According to the CHMS Data User 

Guide for Cycle 1 (Statistics Canada, 2011), researchers should only produce national estimates 

because regional estimates would rely on data from fewer Primary Sampling Units (collection 

sites), reducing the degrees of freedom in variance estimation, and potentially producing 

unreliable results. Finally, because the CHMS is a cross-sectional dataset, my analyses are 

limited in the sense that I cannot draw causal conclusions.  

!

4.3 Future Research Considerations 
 
 In response to the above-mentioned limitation that these analyses rely on cross-sectional 

data, future research could use longitudinal data (unfortunately future cycles of the CHMS will 

also be cross-sectional in design) to examine the relationship between SES and weight-related 

health (both BMI and comorbidities of excess weight) across the life course. There may be the 

opportunity to examine the relationship between SES and weight-related health longitudinally 

using the CHMS if Statistics Canada chooses to link CHMS survey data with administrative data 
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(this seems likely to occur in the future according to Statistics Canada (2012)). Addressing 

another limitation of this study, future research could look at the effect of occupation or 

occupational prestige on weight-related health (BMI and comorbidities of excess weight), 

independent of effects of income and education for working age Canadians. It would be 

interesting to see if these relationships differ from those we observe between income or 

education and weight-related health or if any part of the relationships between income or 

education and weight-related health (BMI or comorbidities of excess weight) can be explained 

by accounting for occupational effects.  

 Lastly, to further explore the mechanisms through which SES affects weight-related 

health and explain why health tends to be socioeconomically patterned at the population level, 

future studies could include behavioural and lifestyle variables as well as additional 

sociodemographic variables (such as marital status) as controls when examining the relationship 

between SES and comorbidities of excess weight. By controlling for behavioural and lifestyle 

variables, researchers will be able to determine if the accumulation of education and income (and 

potentially occupation) is associated with specific health behaviours that influence comorbidities 

of excess weight. Researchers studying the relationship between social class and BMI have 

already incorporated lifestyle and behavioural controls into their models (Godley & McLaren, 

2010), demonstrating that the effect of income on BMI is reduced for women and reduced to 

insignificance for men when lifestyle and behavioural variables are introduced as controls, while 

the relationship between education and BMI remains consistently negative for both men and 

women even after introducing lifestyle and behavioural variables as controls. Godley & McLaren 

(2010: 398) suggest that these findings illustrate that a variety of health behaviours associated 

with the accumulation of income contribute to socioeconomic disparities in body weight, while 



!$('!

the effect of education on BMI operates through more than just health behaviours associated with 

the accumulation of education. Introducing lifestyle and behavioural variables as controls in the 

relationship between SES and comorbidities of excess weight would be a natural next step for 

researchers interested in understanding why weight-related health is socioeconomically patterned 

among working age Canadian men and women. 
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APPENDIX A: SUPPLEMENTARY REGRESSION RESULTS 
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APPENDIX B: EDMONTON OBESITY STAGING SYSTEM (EOSS) 

 
Figure B.1 – Edmonton Obesity Staging System (EOSS): Staging Tool (Sharma & 
Kushner, 2009) 


