
Social Gradient in Obesity in Canada : 
the Richer Men are, the More Likely They Are to Be Fat!  

Table 1: RRR of SES unadjusted and adjusted for education 

In the case of men, nothing.  

For women, Socio-demographic Composition Effect had mediating effect to the 

SSE gradient for pre-obese group, but had very little effect for obese group, 

since the coefficients remain more or less unchanged.  

In the case of men, nothing…The richer they are, the more risk that they will 

become pre-obese or obese.  

In the case of women, psychosocial factors had very little to SSE explanation and 

unlike men…Them risk are link to poverty level, poor they are higher the rick are.  

There is still no explanation for both strong SSE gradient for men,  

For women behavioural factors, contribute, however marginally, to reducing the 

gap between the poorest and the richest for obese group and pre-obese group get 

back at initial result demonstrated at model 1 whit education.  

For men, the results still remain constant when it comes to household income.  

In the case of women, the full model attenuate negative SSE gradient, but remained 

strongly significant between household income sufficiency and women obesity. 

Graphic results for every model  adjusted for age and education 

RRR of SES with Socio-demographic characteristics adjusted 

 

 MEN WOMEN 

 (N= 30 689) (N= 33 269) 

MODELS RRR (CI 95%) RRR (CI 95%) 

 Pre-obese = Obese Pre-obese =  Obese 

Total income 25,00 à 29,99  ≥30,00 25,00 à 29,99  ≥30,00 

Model 2 adjusted for 

sociodemographic 

    

Lowest 0,54 (0,48-0,60)*** 0,61 (0,53-0,69)*** 1,12(1,01-1,24)  1,73 (1,56-1,93)*** 

Lower middle 0,65 (0,60-0,71)*** 0,71 (0,65-0,78)*** 1,14(1,06-1,23)*** 1,57 (1,45-1,71)*** 

Upper middle 0,76 (0,71-0,81)*** 0,84 (0,78-0,91)*** 1,10(1,04-1,18) ** 1,35 (1,26-1,45)*** 

Highest Ref. Ref. Ref. Ref. 

Multinomial logistic regression model are statistically significant ** at (p  0.01), *** at (p  0.001),  
CI confidence interval (CI 95%).  

RRR of SES with PSYCHOSOCIAL factors adjusted   

 

 MEN WOMEN 

 (N= 30 689) (N= 33 269) 

MODELS RRR (CI 95%) RRR (CI 95%) 

 Pre-obese = Obese Pre-obese =  Obese 

Total income 25,00 à 29,99  ≥30,00 25,00 à 29,99  ≥30,00 

Model 3 adjusted for 

psychosocial explanation  

    

Lowest 0,54 (0,48-0,60)*** 0,57 (0,50-0,65)*** 1,10(0,99-1,22) 1,60 (1,44-1,79)***  

Lower middle 0,65 (0,60-0,71)*** 0,70 (0,64-0,77)*** 1,14(1,06-1,23)*** 1,54 (1,42-1,67)*** 

Upper middle 0,76 (0,71-0,81)*** 0,84 (0,77-0,90)*** 1,10(1,03-1,18)** 1,34 (1,24-1,44)*** 

Highest Ref. Ref. Ref. Ref. 

Multinomial logistic regression model are statistically significant ** at (p  0.01), *** at (p  0.001),  
CI, confidence interval (CI 95%). 

RRR of SES with BEHAVIOUR factors adjusted  

 

 MEN WOMEN 

 (N= 30 689) (N= 33 269) 

MODELS RRR (CI 95%) RRR (CI 95%) 

 Pre-obese = Obese Pre-obese =  Obese 

Total income 25,00 à 29,99  ≥30,00 25,00 à 29,99  ≥30,00 

Model 4 adjusted for 

Behaviour explanation   

    

Lowest 0,58 (0,51-0,64)*** 0,58 (0,50-0,66)*** 1,03 (0,93-1,15) 1,38 (1,24-1,55) *** 

Lower middle 0,68 (0,62-0,73)*** 0,68 (0,61-0,74)  ** 1,08 (1,01-1,17) 1,34 (1,23-1,46) *** 

Upper middle 0,77 (0,72-0,82)*** 0,81 (0,75-0,88)*** 1,06 (0,99-1,13) 1,20 (1,11-1,29) *** 

Highest Ref. Ref. Ref. Ref. 

Multinomial logistic regression model are statistically significant ** at (p  0.01), *** at (p  0.001),  
CI, confidence interval (CI 95%). 

RRR of SES with all variables adjusted   

 

 MEN WOMEN 

 (N= 30 689) (N= 33 269) 

MODELS RRR (CI 95%) RRR (CI 95%) 

 Pre-obese = Obese Pre-obese =  Obese 

Total income 25,00 à 29,99  ≥30,00 25,00 à 29,99  ≥30,00 

Model 5 Full model       

Lowest 0,58 (0,39-0,84)*** 0,55 (0,31-0,71)*** 1,03 (0,93-1,14) 1,32 (1,18-1,48)*** 

Lower middle 0,67 (0,42-0,74)*** 0,67 (0,31-0,59)*** 1,08 (1,01-1,17) 1,32 (1,22-1,44)*** 

Upper middle 0,77 (0,58-0,91) ** 0,81 (0,55-0,90)*** 1,06 (0,99-1,13) 1,19 (1,10-1,28)*** 

Highest Ref. Ref. Ref. Ref. 

Multinomial logistic regression model are statistically significant ** at (p  0.01), *** at (p  0.001),  
CI, confidence interval (CI 95%). 

In the case of MEN 
 

The SSE gradients for both pre-obese and obese 

men remain strong and unexplained for every model 

The richer they are, the more risk that they will 

become pre-obese or obese  

In the case of WOMEN 
 

Minor SSE differences in the risk of pre-obesity  

The SSE gradient for pre-obese is mostly explained 

by the education and it reduce the effect for obesity 

The full model was unable to explained the SSE 

gradient for obesity 

Data from the CCHS 2008 are transversal rather than longitudinal limiting our 

possible interpretation of results and certainly does not imply any causal link,     

The purpose of CCHS 2008 does not include detailed information (i.e. 

occupation, environment) which could add other dimensions for explaining SES 

gradient, 

All variables are based on self Reported which is subject to be biased and 

could affect our results (including Height Weight and Body Mass Index) 

To fully grasp the significance of differences between the 

likelihood of being pre-obese or obese, we must first deal with 

the link between their social position and their gender.  
 

BUT for pre-obese and obese men, we still need to study SES 

gradient for a better understanding. 

SUMMARY LIMITATIONS DISCUSSION  

Abstract 

Background 

Canadian data shows that the likelihood of being overweight 

follows a socio-economic (SES) gradient. However, the risk 

increases with the SES for men and decreases for women. 

Our AIMS were (1) to examine if this gender-reversed SES 

gradient is observable for pre-obesity as well as for obesity; 

and (2) to which extent this gradient can be explained by 

psychosocial and behavioural factors. METHODS Data was 

derived from a subsample of Canadian adults (25-65 years) 

who responded to the Canadian Community Health Survey 

(CCHS 2008, Statistics Canada 2009). The BMI is derived 

from self-reported measures of weight and height. SES is a 

measure of income sufficiency (i.e. family income by number 

of people in household). Multinomial logistic regression 

adjusted for socio-demographics (age, education, marital 

and working status) were used. Our RESULTS show socio-

economic inequalities are gender-reversed gradient for 

obesity but not for pre-obesity. Pre-obesity is significantly 

and positively associated to SES for men but no significant 

relationship was found for women. For men, behavioural 

and psychosocial factors do not contribute in explaining the 

relationship between SES and pre-obesity or obesity. For 

women, education attenuate income disparity particularly for 

pre-obese. Behavioural factors, mainly physical activity, 

contribute, however marginally, to reducing the gap between 

the poorest and the richest for obesity. In CONCLUSION, 

these results show that targeting individual factors is a 

limited approach towards reducing overweight social 

inequalities.  

METHOD 

One of the more robust research results in social 

epidemiology is the socioeconomic gradient of health:  

Health Improves with Position in the Social Hierarchy. 

The SES gradient has been observed for obesity in most 

developed countries (McLaren, 2007; Sobal and Stunkard, 

1989). 

For women. The risk of being overweight or obese 

decreases with the improvement of the SES 

For men. The picture is unclear: some studies have 

found a positive gradient, others a negative gradient.  

 Recent Canadian studies have shown that the risk of being 

overweight or obese increases with the improvement of the 

SES for men (Millar et al, 2004; Shields et Tjepkema 2006a) 

Most studies have focused on overweight or obesity but little 

is known regarding pre-obesity (Ward et al., 2007). 

Data : Canadian Community Health Survey and the 

Nutrition component (CCHS 2008) of the Public Use 

Microdata File (PUMF) conducted in 2007/08  

Subsample: adults [25-65 years old]  

          with a BMI ≥ 18.50 

 After excluding pregnant women and missing data, 

our sub-sample consists of 33269 women and 30689 

men. 

Prevalence: 

 For MEN : 42.85 % pre-obese + 22.62 % obese  

 For WOMEN: 29.47 % pre-obese + 21.56 % obese. 
 

Analysis : Multinomial logistic regressions were 

conducted to establish the Relative Risk Ratio (RRR) 

of being pre-obese or obese compared to normal 

weight. Analysis was realized using Stata 10 and men 

and women were analyzed separately.   

Measures 

- SES Indicator: Index of adequacy of income divided into 

four categories based on the number of persons in the 

household.  

- BMI: Based on self-reported data and we use three 

categories from International Standard. 

-Sociodemographic component : Three categories of 

age and education, four groups of marital status and 

dichotomise variables of working status. 

-Psychosocial factors: Four categories of self-reported 

mental health status and five categories of self-reported 

stress status. 

- Behavioural factors: Three groups of daily consumption 

total of fruits and vegetables, three groups merging the total 

daily Energy Expenditure values (kcal/kg/day), three groups 

type of drinker and four categories of type of smoker. 

 Result of our first aim. Can We observe an SES 

gradient for each group when we use family income as 

indicator ? Answer is yes 

BUT… When adjusted for education,  

           for men: no change is noted, in neither group 

           for women: SES gradient for pre-obese is  

   totally explain whereas the gap  

   between the richest and poorest  

   at risk of obesity decrease,  

Therefore, all subsequent models will be adjusted for 

education. 

MODEL 2 i.e. different socio-economic groups are socio-demographically diverse (age, 

education, marital status and working status), their characteristics are associated to weight 

and therefore weight inequalities may be explained by the socio-demographic composition.  

The aims of this study are to explain the 

relationship between the SES and weight. 

 

   (1) By examining if the gender-reversed SES 

gradient is observable for pre-obesity as well as 

for obesity 

 
 

   (2) By examining if the SES gradient can be 

explained by demographic, psychosocial and 

behavioural factors.  

MODEL 3 indicates that stress causes an excess in weight and since exposure to 

stress is unevenly distributed according to social status, it is possible that inequality 

due to stress describes social inequality when it comes to weight.  

MODEL 4 indicates that being overweight is due to behaviour (food, physical 

activity); and since these behaviours are socially structured, it is possible that social 

weight inequalities are explained by this unequal distribution of behaviours.  

 MODEL 5 will verify if it is possible all the data could influence each other 

and then explain SES gradient by developing a full model.  

Variable of grouping of daily consumption – total fruit and vegetable represent 

frequency not portion, 

In Data from the CCHS 2008 (PUMF) we didn’t have on other food sections       

(i.e.: mealtime, restaurant, snacks) element it could help us understand social 

mechanism beyond food intake, 

Psychosocial factors contain only two variables, but scientific report demonstrate 

mental illness is complex, modulated trough life period and subdivided in divers 

levels. 

Men Obese 

Nathalie Dumas MSc 
Département de sociologie  

Université de Montréal 

OBJECTIVES 

Women Obese Pre-Obese Men

  
Pre-Obese Women 

Model 0: crude 

Model 1: adjusted for education 

Model 2: adjusted for age, education, marital status and working status last 

week  

Model 3: adjusted for age, education, marital status and working status last 

week self-rated mental health and self-perceived stress  

Model 4: adjusted for age, education, marital status and working status last 

week grouping of daily consumption – total fruits and vegetables, physical 

activity index and type of smoker, alcohol 

Model 5: adjusted for age, education, marital status, working status last week, 

self-rated mental health and self-perceived stress grouping of daily consumption 

– total fruit and vegetable, physical activity index and type of smoker and alcohol 

 

 MEN WOMEN 

 (N= 30 689) (N= 33 269) 

MODELS RRR (CI 95%) RRR (CI 95%) 

 Pre-obese = Obese Pre-obese =  Obese 

Total income 25,00 à 29,99  ≥30,00 25,00 à 29,99  ≥30,00 

Model 0 (crude)     

Lowest 0,50 (0,45-0,55)***  0,64 (0,57-0,71)*** 1,19(0,96-1,61)*** 2,03 (1,86-2,22)*** 

Lower middle 0,61 (0,57-0,66)*** 0,71 (0,64-0,77)*** 1,18(0,99-1,54)*** 1,73 (1,60-2,86)*** 

Upper middle 0,72 (0,68-0,77)*** 0,83 (0,78-0,89)*** 1,10(1,00-1,45)  ** 1,38 (1,29-1,48)*** 

Highest Ref. Ref. Ref. Ref. 

Model 1 ajusted for 

Education 

    

Lowest 0,48 (0,30-0,58)*** 0,57 (0,31-0,62)*** 1,04 (0,95-1,14) 1,69 (1,54-1,86)*** 

Lower middle 0,59 (0,36-0,62)*** 0,66 (0,31-0,57)*** 1,10 (1,02-1,18) 1,56 (1,44-1,68)*** 

Upper middle 0,71 (0,54-0,82)*** 0,80 (0,57-0,90)*** 1,06 (0,99-1,13) 1,32 (1,22-1,41)*** 

Highest Ref. Ref. Ref. Ref. 
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Multinomial logistic regression model are statistically significant  
** at (p  0.01), *** at (p  0.001), CI confidence interval (CI 95%).  


