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Abstract

Objectives We examined the association between socio-
economic position (SEP) and body mass index (BMI)
among Canadian men and women in 1978 and 2005. We
examined both the average SEP-BMI association, and
variation in this association across the distribution of BMI.
Methods We analysed data from two nationally repre-
sentative surveys containing measured height and weight
data: the Canada Health Survey (1978) and the Canadian
Community Health Survey (2005). Ordinary least squares
and quantile regression were used to examine average and
distributional SEP-BMI associations, respectively, for each
survey.

Results Education was inversely associated with BMI for
men and women at both time points, and there was no
evidence of narrowing between 1978 and 2005. This
association was stronger for women than men, and was
particularly strong for heavier women. Education and
income related differently to BMI.
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Conclusions The SEP-BMI association in Canada is
complex, showing variation by gender, by aspect of SEP,
across the BMI distribution, and at different time points.
The association departs from the more consistent social
gradient in health, thereby challenging our view of BMI as
a typical health issue.
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Introduction

There is a large literature on the association between
socioeconomic position (SEP, referring to one’s position in
society as influenced by social and economic factors, Shaw
et al. 2008) and obesity, body mass index (BMI), and other
indicators of adiposity (McLaren 2007; Ball and Crawford
2005; Mikolajczyk and Richter 2008). The association
shows gender differences, being predominantly inverse
among women living in industrialised nations (i.e., higher
SEP, lower BMI), while it is less consistent among men
(McLaren 2007; Ball et al. 2002). Further variation is
evident when aspects of SEP are considered. In Canada for
example, data suggest an inverse association between
education and BMI for both men and women, while the
income—-BMI association tends towards positive for men
(Tjepkema 2006; McLaren and Godley 2009; Auld and
Powell 2006). In this way, the socioeconomic patterning of
weight departs from the familiar social gradient in health,
whereby lower SEP is associated with poorer health status
across an array of health outcomes (Mackenbach et al.
2008; Raphael 2009).

From a surveillance perspective, it is important to
examine change over time in the association between SEP
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and BMI since evidence of narrowing or widening dis-
parities can illuminate the impact of changes in the social,
economic, or political context. Trends over time in the
socioeconomic patterning of weight have been examined in
other countries (Gutiérrez-Fisac et al. 2002; Wardle and
Boniface 2008; Wolff et al. 2006). For example, using
population-based data (NHANES) from 1971 and 2000,
Zhang and Wang (2004) observed that educational dis-
parities in obesity in the United States appear to have
narrowed over that time period, especially for women.

Canadian data on socioeconomic trends in weight are
sparse and suffer from limitations such as self-reported
height and weight data in some national surveys (e.g.,
Millar and Stephens 1993), which are known to be biased
towards underestimating BMI, particularly among heavier
individuals (Shields et al. 2008). Torrance et al. (2002)
presented trends in the prevalence of obesity by education
group using three nationally representative datasets (1970/
1972, 1978, and 1986-1992) that contain measured height
and weight data. Among men, the largest increase in
obesity prevalence during this time period was observed in
those with lowest education, while in women, trends were
more uniform across the different education groups, with
the largest obesity increase in the middle category.

To complement research focusing on categories of BMI
(e.g., overweight, obesity), in this analysis we treat BMI as
a continuous variable. Studies from Canada (Torrance et al.
2002; Katzmarzyk 2002), the US (Flegal and Troiano
2000), and the UK (Wardle and Boniface 2008) have
shown that, over recent decades, mean BMI has increased,
but the changes in the distribution of BMI are more com-
plex (i.e., increasing skewness) such that they are not well-
approximated as a location shift. The methods we use here
can flexibly model such complex changes in the relation-
ship between SEP and BMI. The nature of these changes in
Canada is not currently known.

Our objective was to examine the association between
SEP and BMI (average and distribution) among Canadian
men and women at two points in time. To achieve this
objective, we followed three procedural steps: first we
assessed the average SEP-BMI association, adjusting for
age, in 1978 and 2005. Second, we examined the SEP-BMI
association across the BMI distribution, adjusting for age,
at the two time points. Third, we explored the nature of the
distributional shift over time by comparing the SEP-BMI
quantile distributions in 1978 and 2005. We focus on
Canada, which, despite having universal health care and a
historically egalitarian reputation (http://hdr.undp.org/en/
statistics/), has shown increasing socioeconomic inequality
in recent years (Curry-Stevens 2009), as well as increasing
obesity prevalence among both adults and children
(Tjepkema 2006; Shields 2006) and is thus an interesting
case study.

Methods
Design and data source

This study has a repeated cross-sectional design (some-
times called a trend design), wherein we have comparable
data from two time points, with a different sample each
time (Bryman 2004; Bowling 2002). We analyse data from
two nationally representative Canadian health surveys
(1978 Canada Health Survey; 2005 Canadian Community
Health Survey; public use versions). Details for the surveys
are available at http://www.statcan.gc.ca and in the report
by Health and Welfare Canada (1981). Briefly, the objec-
tive of both surveys was to provide information on the
health status of the Canadian population for research and
planning purposes. The target population for both surveys
was the non-institutionalised Canadian population living in
the ten provinces (1978 and 2005) and three territories
(2005 only); with certain exclusions such as those living on
Indian Reservations and in remote regions. A stratified
cluster sampling approach was used in both cases, and
national response rates of 79% for the 2005 CCHS, and 72—
89% (range for different survey components) for the 1978
CHS were achieved. Data collection occurred through a
combination of methods (in person interview; self-com-
pletion questionnaire; telephone interview; physical
measurement) facilitated by trained staff.

We used the following variables: BMI (kg/m?, com-
puted from height and weight which were measured by
trained interviewers using equipment routinely checked for
reliability), respondent education (two categories: bache-
lor’s degree or higher, vs. less than complete bachelor’s
degree), personal income from all sources (three groups),
sex, and age. For total personal income we began with the
available variables, namely, a derived five-category vari-
able in 2005 and a semi-continuous (grouped to nearest
$500) variable in 1978. We used the Bank of Canada’s
online inflation calculator to create a five-category variable
in 1978 that was comparable (in adjusted dollar value) to
the existing 2005 variable. Due to the small size of some of
the categories, we collapsed the five categories to three
(higher, medium, and lower) that were as balanced in size
as possible. The three categories were created separately
for men and women to reflect the different income distri-
butions (i.e., women’s income is lower than men’s across
the distribution, particularly in 1978). The resulting income
groups for men were: lowest [$0-$10,000 in 1978 (n =
259) and $0-$29,999 in 2005 (rn = 298)]; middle
[$10,500-$17,000 in 1978 (n = 331) and $30,000-$49,999
in 2005 (n = 344)]; and highest [$17,500-$30,000+ in
1978 (n = 366) and $50,000-$80,000+ in 2005 (n =
438)]. Income groups for women were: lowest [$0-$5,000
in 1978 (n = 801) and $0-$14,999 in 2005 (n = 383)];
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middle [$5,500-$10,000 in 1978 (n = 242) and $15,000—
$29,999 in 2005 (n = 324)]; and highest [$10,500-
$30,000+ in 1978 (n = 198) and $30,000-$80,000+ in
2005 (n = 492)].

In the 1978 dataset, extreme values of height and weight
were grouped using the third and 97th percentiles as a guide
(Canada Health Survey Data Users’ Guide). This was done
to preserve confidentiality of respondents in the public use
version of the data, which is the only version available
(personal communication, Statistics Canada, 11 March
2009). To enable comparison between 1978 and 2005, we
performed a similar truncation procedure in both datasets,
whereby values representing the 3rd percentile and below,
and the 97th percentile and above, were removed. In the
event where an effect differed between the truncated and
non-truncated versions of the 2005 data, this is noted.

Analysis

Our analytic strategy was threefold, corresponding to the
three procedural steps noted above. Analyses included
appropriate survey weights to account for the complex
survey sample design. All analyses were conducted using
Stata version 10.

First, we examined the average SEP-BMI association,
using ordinary least squares (OLS) regression, in 1978 and
2005. We regressed BMI onto education and income in the
same model (dummy variables, lowest category as refer-
ence) for each survey separately, adjusting for age. Men
and women were analysed separately.

Second, we used quantile regression (Hao and Naiman
2007; Koenker and Hallock 2001) to examine the SEP—
BMI association across the BMI distribution, in 1978 and
2005, for men and women. We describe quantile regression
by contrasting it with OLS regression. OLS regression
models the conditional mean of BMI, as follows
(abstracting from the categorical nature of the covariates):

E(BMI;| income;, education;, age;)
= Py + P, (income;) + f,(education;) + f;(age;) (1)

where E denotes the expectation operator and f are
parameters to be estimated. An estimate of f§; recovers how
much BMI changes on average when we consider a
respondent with an extra dollar of income, holding
education and age constant. OLS estimates do not reveal
changes in the distribution of BMI other than changes in
the conditional mean. For example, a mean-preserving
spread (i.e., a change such that the mean of BMI does not
change, but more people are found at both the upper and
lower extremes of weight) will not be recovered by OLS
estimation. Since we are interested in the distribution of
BMI (above and beyond the average), we overcome this
limitation of OLS, following previous research (e.g.,

Kamhon and Wei-Der 2004; Quintana-Domeque 2005;
Auld and Powell 2009), by turning to quantile regression
models (also known as Least Absolute Deviation models)
of BMI. We estimate models of the form:

qo(BMI;| income;, education;, age;)
=7(0,0) T 7(0,1) (income;) + 7y 5 (education;) +y(y 3) (age;)

(2)

where 0 is a quantile (percentile) of the distribution of BMI
and the y are parameters to be estimated. For example, at
0 = 50, the model is a median regression, and vsg;
recovers how much the median BMI changes as consider a
respondent with an extra dollar of income, holding age and
education constant. Similarly, at 0 = 90, the model
recovers the determinants of the 90th percentile of BMI,
and so on. We estimate the model at quantiles 6 = 2
through 0 = 98 in steps of two, stratifying by survey wave,
such that the complete set of estimates consists of 50
estimated sets of parameters for each wave.

One drawback of quantile regression is the large amount
of output, which can be somewhat unwieldy to present.
Thus, a convenient manner of expressing these estimates
compactly is to graph the estimated coefficients against
quantiles, as we do in Figs. 1, 2, 3 and 4. In such figures, if
the estimated coefficients do not vary across quantiles, then
the data suggest that a one-unit change in the covariate
induces a shift in the distribution of BMI, preserving the
shape of the distribution. If the coefficients rise or fall as we
consider higher quantiles, then the distribution of BMI
changes with the covariate in a manner more complicated
than a level shift. We implement these models using the
“qreg” command in Stata 10, which uses a linear pro-
gramming algorithm aimed at minimising the sum of
absolute weighted residuals to solve for the estimated
regression coefficients (in contrast to OLS which minimises
the sum of squared residuals). In quantile regression, the
residuals at each quantile are weighted using a multiplier of
2g (g = quantile) if the residual is positive, and 2(1 — g)
otherwise (StataCorp 2007). For income and education
categories, we test the hypothesis that the estimated quantile
regression coefficients are equal in 1978 and 2005 at each of
the 50 quantiles between 2 and 98 at which we estimate the
models. Since the samples are independent, the estimated
coefficients are also independent, and asymptotically nor-
mally distributed under standard regularity conditions (see
for example, Hao and Naiman 2007). The statistic:

70,1978 — V05,2005 )
\/ V(7g1078) + V (2952005)

(where all parameters are estimated values, and y; is the jth
estimated parameter) is then asymptotically standard nor-
mal under the null that the coefficients at quantile 6 are
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equal in 1978 and 2005. Since we conduct 50 such tests for
categories of education and income, we present the results
using bold vertical lines to indicate locations on the figures
where we reject the null (that estimated coefficients are
equal in 1978 and 2005) at 5% nominal size.

Results

Of the 8,486 individuals in the pertinent 1978 subsample
(for whom height and weight data were potentially
available), 4,005 were age 25-64 years, and height and
weight data were available for 2,869 (71.6%) of these.
Those with missing BMI data were more likely to be male
(58.1% vs. 41.9% female) and younger (56.1% were age
25-44 vs. 43.3% age 45-64). Of the 4,735 respondents in
the pertinent 2005 subsample, 2,769 were age 25-64, and
height and weight data were available for 2,705 (97.7%)
of these.

Missing data on education occurred in <1% of cases,
and missing data on income ranged from a low of 5.2% for
men in 2005 to a high of 14.7% for men in 1978 (the
amount of missing data for women fell between these
extremes). There was one instance of a significant differ-
ence at P < 0.05 between those with missing versus non-
missing SEP data on BMI: in 1978, men with missing
income data were heavier than men with non-missing
income data (mean BMI 26.2 vs. 25.6 kg/mz, P = 0.048).

Analyses are based on those with complete data on all
variables of interest (BMI, sex, age, income, and educa-
tion): n = 2,197 (956 men and 1,241 women) in 1978, and
n=2279 (1,080 men and 1,199 women) in 2005.
Descriptive statistics for both survey samples are presented
in Table 1.

Results of OLS and quantile regression are presented in
Table 2 and Figs. 1, 2, 3 and 4, respectively. All results
adjust for age, with 10-year age groups entered as dummy
variables.

Table 1 Descriptive statistics for study samples, Canadian adults aged 25-64 years, 1978 and 2005 (weighted estimates)

Men

BMI (kg/mz): mean (SD), n (% of total)

Women
BMI (kg/mz): mean (SD), n (% of total)

Canada Health Survey, 1978
Full sample
Education
<Univ degree
Univ degree+
Total (education) 956

Personal income*B

Lowest 25.7 (3.6), n = 259 (27.1%)
Middle 25.7 (3.6), n = 331 (34.6%)
Highest 25.7 (3.0)%, n = 366 (38.3%)

Total n (income) 956
Canadian Community Health Survey (Cycle 3.1), 2005

Full sample

Education

25.7 (3.3), n = 956 (range 16.9-37.4)

25.8 (3.4), n = 826 (86.4%)
249 (2.7)*%, n = 130 (13.6%)

27.6 (3.8), n = 1,080 (range 18.2-41.2)

24.6 (4.1), n = 1,241 (range 16.3-37.7)

24.8 (4.1), n = 1,148 (92.5%)
22.7 (2.8)*, n = 93 (7.5%)
1,241

252 (4.2)%, n = 801 (64.5%)
24.1 (3.9)°, n = 242 (19.5%)
23.4 (3.4)°, n = 198 (16.0%)
1,241

26.3 (5.1), n = 1,199 (range 16.0-45.7)

<Univ degree

Univ degree+

Total n (education)
Personal income™®

Lowest

Middle

Highest

Total (income)

28.0 (3.7), n = 384 (35.6%)
27.3 (3.8)%, n = 696 (64.4%)
1,080

27.8 (4.0)%, n = 298 (27.6%)
27.1 3.7)%, n = 344 (31.9%)
27.8 (3.7)% n = 438 (40.6%)
1,080

27.4 (5.4), n = 432 (36.0%)
25.8 (4.9)%, n = 767 (64.0%)
1,199

26.1 (5.2)%, n = 383 (32.0%)
26.9 (5.3)%, n = 324 (27.0%)
26.2 (4.9)", n = 492 (41.0%)
1,199

A Superscripts should be read across income categories, and different superscripts indicate significant differences in BMI at P < 0.05 (based on

ANOVA with post hoc tests)

B Income categories were created separately for men and women, to reflect sample distribution

* Differs from <Univ degree at P < 0.05
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Table 2 Results of OLS regression analysis examining the association between socioeconomic position and BMI, conducted separately for men

and women, 1978 and 2005 (weighted estimates, adjusting for age)

Predictor variables Canada Health Survey, 1978

Model A: men (n = 956)

Model B: women (n = 1,241)

Coefficient (SE) 95% CI Coefficient (SE) 95% CI
Educ: Univ degree+ —0.78 (0.31)* —1.4to —0.17 —0.96 (0.42)* —1.8to —0.14
Income: middle 0.11 (0.30) —0.48 to 0.69 —0.69 (0.28)* —1.2 to —0.14
Income: highest 0.13 (0.30) —0.47 to 0.72 —0.91 (0.31)** —1.5 to —0.30
Constant 25.4 (0.28) 23.4 (0.21)

Predictor variables

Canadian Community Health Survey (Cycle 3.1), 2005

Model C: men (n = 1,080)

Model D: women (n = 1,199)

Coefficient (SE) 95% CI Coefficient (SE) 95% CI
Educ: Univ degree+ —0.57 (0.24)* —1.05 to —0.09 —1.3 (0.32)%** —1.9 to —0.67
Income: middle —0.30 (0.30) —0.89 to 0.30 0.85 (0.38)* 0.10-1.6
Income: highest 0.27 (0.29) —0.31 to 0.84 0.36 (0.35) —0.31to 1.04
Constant 26.8 (0.32) 25.3 (0.43)

Reference category is lowest (less than complete bachelor’s degree; lowest income group)

Income categories were created separately for men and women, to reflect sample distribution

Ten-year age groups (i.e., 25-34, 35-44, 45-54, and 55-64 years), entered as dummy variables

* P <0.05, ** P <0.01

For women, OLS regressions for both 1978 and 2005
(Table 2, Models B and D) indicate that higher education was
associated with lower mean BMI, holding age and income
constant. Looking at Fig. 1, the education-BMI association
varies across the BMI distribution in both 1978 (dashed line)
and 2005 (solid line): in both cases it is more strongly inverse
(departs more from zero in a negative direction) for women at
the higher (heavier) end of the BMI distribution. The edu-
cation coefficient for women differed significantly (at
P < 0.05) from the base category at the following BMI
quantiles: 62, 76-86, and 90-96 in 1978; and 8-18, 24, 54—
80, and 84-92 in 2005 (not indicated on figure). Bold vertical
lines indicate the quantiles for which the 1978 and 2005 lines
differ at P < 0.05. In this case, the single bold vertical line
indicates minimal shift between the two time periods, which
occurred at the lighter end of the BMI distribution, where the
effect is more negative in 2005 than in 1978.

For men, as in women, OLS results (Table 2, Models A
and C) indicate an inverse education—-BMI association in
both 1978 and 2005, holding age and income constant. In
terms of sex differences (analyses not shown), we observed a
sex x education interaction that was marginally significant
(P =0.075) in 1978 and significant (P = 0.024) in 2005,
holding age and income constant. Figure 2 shows the edu-
cation—-BMI association across the BMI distribution for men.
In 1978, the coefficients are below zero (negative effect)
across the distribution, but particularly at the higher (heavier)
end of the BMI distribution. This pattern is similar to, though

0 20 40 60 80 100
BMI Percentiles

Fig. 1 Results of quantile regression examining the effect (coeffi-
cient) of higher education (complete bachelor’s degree) on BMI
across the BMI distribution for women in 1978 (dashed line) and
2005 (solid line). Dashed line higher education, 1978. Solid line
higher education, 2005. Base category is lower education (less than
completed bachelor’s degree). Bold vertical line denotes significant
difference between the 1978 and 2005 lines at P < 0.05. Quantile
regression model included education, income, and age

less pronounced than, findings for women in 1978. For men
in 1978, the education coefficient differed significantly (at
P < 0.05) from the base category at quantiles 64—66 and 76—
92 (not indicated on figure). In 2005, the negative coefficients
appear more uniform across the BMI distribution, although
they differed significantly from the base category at quantiles
6-10, 20-24, and 64-74 (not indicated on figure). The effect
has become less negative at higher BMIs, as shown by the
single bold vertical line in Fig. 2.
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0 20 40 60 80 100
BMI Percentiles

Fig. 2 Results of quantile regression examining the effect (coeffi-
cient) of higher education (complete bachelor’s degree) on BMI
across the BMI distribution for men in 1978 (dashed line) and 2005
(solid line). Dashed line higher education, 1978. Solid line higher
education, 2005. Base category is lower education (less than
completed bachelor’s degree). Bold vertical line denotes significant
difference between the 1978 and 2005 lines at P < 0.05. Quantile
regression model included education, income, and age

For the income-BMI association in women, OLS pat-
terns showed an inverse gradient in 1978 (Table 2, Model
B) whereby those of middle and highest income were
lighter than those of lowest income, holding age and edu-
cation constant. In 2005, in contrast, those of middle
income were heavier than those of lowest income (Table 2,
Model D). Post hoc tests of the survey x income interac-
tion in women (not shown) confirm a significant change in
OLS coefficient between 1978 and 2005, for both middle
and high income (P < 0.01 in both cases). Looking at
Fig. 3 (which features highest versus lowest income), it
appears that in 1978, the negative effect for high income is
particularly strong for those of higher BMI; whereas in
2005 the line hovers more uniformly above zero for most
BMI quantiles (with some exception at the highest BMI

i I N

0 20 40 60 80 100
BMI Percentiles

Fig. 3 Results of quantile regression examining the effect (coeffi-
cient) of higher income on BMI across the BMI distribution for
women in 1978 (dashed line) and 2005 (solid line). Dashed line
higher income, 1978. Solid line higher income, 2005. Base category is
lower income. Bold vertical line denotes significant difference
between the 1978 and 2005 lines at P < 0.05. Quantile regression
model included education, income, and age

values). The income coefficient for women differed sig-
nificantly (at P < 0.05) from the base category at the
following BMI quantiles: 40-52, 62, and 72-86 in 1978;
and 10, 40-44, and 48 in 2005 (not indicated on figure).
Shift between 1978 and 2005 was most prominent in the
middle of the BMI distribution, where the effect of high
income went from negative in 1978 to positive in 2005.

For men, OLS revealed no effect of income in 1978
(Table 2, Model A) or in 2005 (Table 2, Model C). Looking
at the quantile effects in Fig. 4, the lines hover at or above
zero for most BMI quantiles, in both 1978 (where the coef-
ficient was observed to differ significantly (P < 0.05) from
baseline only at quantiles 18 and 22) and 2005 [where the
coefficient differed significantly (P < 0.05) from baseline at
quantiles 6-10 and 66] (not indicated on figure). At the
middle to higher end of the BMI distribution the line appears
more positive in 2005 than in 1978 (supported by one
quantile difference at P < 0.05), but the effect is not
pronounced.

-3 1

0 20 40 60 80 100
BMI Percentiles

Fig. 4 Results of quantile regression examining the effect (coeffi-
cient) of higher income on BMI across the BMI distribution for men
in 1978 (dashed line) and 2005 (solid line). Dashed line higher
income, 1978. Solid line higher income, 2005. Base category is lower
income. Bold vertical line denotes significant difference between the
1978 and 2005 lines at P < 0.05. Quantile regression model included
education, income, and age

We note that, using the non-truncated 2005 data, and
when narrower income groups were examined, we
observed (in OLS models) a significant (P < 0.05) positive
effect of high income on BMI in men, which is consistent
with other Canadian published data (Tjepkema 2006;
McLaren and Godley 2009; Shields and Tjepkema 2006;
Kuhle and Veugelers 2008).

Discussion
Our main message is that the association between SEP and

BMI among Canadian adults is complex: it varies by aspect
of SEP, by gender, across the BMI distribution, and at
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different time periods. The SEP-BMI association does not
appear to follow the typical SEP-health gradient, which
challenges a conceptualisation of BMI (including over-
weight, obesity) as a typical health issue.

Beginning with the association between education and
BMI, OLS regression revealed an inverse association for
both women and men, in both 1978 and 2005. The asso-
ciation was stronger for women, particularly in 2005,
which accords with existing research (McLaren 2007). We
found no evidence to suggest that educational inequalities
in average BMI narrowed between 1978 and 2005. This
finding contrasts with previous Canadian studies that sug-
gested a decrease in educational disparities in obesity over
time (Millar and Stephens 1993, Torrance et al. 2002);
however, given that socioeconomic inequalities have
increased in Canada since the late 1980s/early 1990s
(Curry-Stevens 2009), we may have captured patterns that
were not evident in these earlier papers. Our finding also
contrasts with a study from the USA described in our
Introduction section (Zhang and Wang 2004) which indi-
cated a narrowing over time of educational disparities in
obesity, particularly in women. This raises questions about
possible Canada—USA differences; for example, perhaps
some of the pertinent social and cultural drivers of obesity
(e.g., social and structural norms and constraints around
food, activity, and weight) are more pervasive and thus
transcend educational categories to a greater extent in the
US than in Canada. We confirmed in a post hoc analysis
(not shown) that our findings are not an artefact of having
focused on mean BMI as opposed to per cent obese.

Using quantile regression we examined the SEP-BMI
association across the BMI distribution. For women, we
observed a stronger inverse education-BMI association for
heavier women in both 1978 and 2005. A similar pattern
(though less pronounced) was observed for men in 1978, but
not in 2005. When considering reasons for an inverse edu-
cation-BMI association, one possibility is that higher
education is associated with particular attributes that may
facilitate a lower/healthier weight, such as health literacy, or
affinity towards a health-promoting lifestyle. However, the
observation that the effect was stronger for heavier women
suggests that other things are at play. One likely factor per-
tains to social pressures around thinness and societal
disparagement of fat (on aesthetic and health grounds),
which are especially pronounced for women, and which are
closely linked with socioeconomic hierarchy and aspirations
of social distinction (Bourdieu 1984; Shilling 2005; Gort-
maker et al. 1993; McLaren and Kuh 2004; Sargent and
Blanchflower 1994). Because heavier women depart more
from the thin ideal of physical beauty, a stronger class effect
at higher BMI is not surprising. One question that arises
when we consider recent increases in obesity prevalence is,
have social pressures for thinness declined over this time

period? Though indirect, our findings speak against this
position: to the extent that these social pressures manifest as
class differences in weight (reflecting stronger pressures in
higher class groups), our findings suggest that social pres-
sures remain and have perhaps intensified, especially for
heavier women. For men, the education-BMI association
was smaller, and it was more even across the BMI distribu-
tion in 1978 and particularly in 2005. This is consistent with
weight-related social pressures being weaker for men, with
gender differences especially prominent at higher BMIs.
Our findings with income differed from those with edu-
cation, which speaks to the importance of examining these
aspects of SEP separately. Although we observed no clear
association between income and BMI for men in our data,
we note that using the full (non-truncated) 2005 dataset we
detected the positive effect (higher income, higher BMI)
reported in other studies (Tjepkema 2006; McLaren and
Godley 2009; Kuhle and Veugelers 2008), an effect for
which various social and behavioural explanations are
plausible (McLaren and Godley 2009). For women, the
association between income and BMI changed between the
two time periods. In 1978, it was inverse, and stronger for
heavier women (similar to the pattern observed with edu-
cation). In 2005, women in the middle income category were
heavier on average than those in the lowest income category
(this has been observed elsewhere, Tjepkema 2006), and the
positive effect of income was fairly uniform across the BMI
distribution. Insight into possible reasons for these findings
may come from considering high earning women at the two
time periods (since our analyses were based on personal
income). In 1978, high earning women were fewer in
number, and therefore more likely working in male-domi-
nated environments. Perhaps the resulting gender-
imbalanced setting conveyed workplace-based appearance-
related norms that affected high income women of diverse
body sizes, but particularly those of higher BMI. In 2005, it
is conceivable that the sedentary nature of these jobs (which
was likely also the case in 1978) coupled with other gen-
dered aspects of contemporary lifestyle (e.g., child care,
long commutes to work, other time pressures experienced by
dual income families or single working mothers; McLaren
et al. 2009) have contributed to higher BMIs and that these
influences operate in a relatively non-discerning manner.
An important drawback of our study is the truncation of
the 1978 data, which precluded examination of the extreme
values of BMI (i.e., 3rd percentile and below; 97th percentile
and above). This is an unfortunate consequence of secondary
data analysis, particularly when the data are several decades
old. To our knowledge there is only one published study that
reports historical data on the income-BMI association in
Canada (Shields and Tjepkema 2006), and we are pleased
that our 1978 findings for women (inverse association
between income and BMI) are consistent with that paper’s
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findings, which were based on data collected in 1986—1992.
This lends some support to the validity of our 1978 findings,
despite not having extreme values of BMI. Also, we
acknowledge an additional limitation of both OLS and
quantile regression, which is that these techniques recover
associations but not causality.

Data limitations notwithstanding, we have shown that
the relationship between SEP and BMI among Canadian
adults is complex, varying by aspect of SEP, by gender,
across the BMI distribution, and at different points in time.
Strengths of our study include the nationally representative
samples and the availability of data on measured height and
weight, over a quarter of a century apart. Future studies
might incorporate additional behavioural and sociodemo-
graphic variables towards understanding the mechanisms
underlying the patterns observed here.

Acknowledgments This work was supported by an Establishment
Grant from the Alberta Heritage Foundation for Medical Research, and
a Petro-Canada Young Innovator Award in Community Health, both
awarded to Lindsay McLaren. Lindsay McLaren holds a Population
Health Investigator Award from the Alberta Heritage Foundation for
Medical Research. M. Christopher Auld holds a Health Scholar Award
from the Alberta Heritage Foundation for Medical Research. Lise
Gauvin holds a Canadian Institutes of Health Research/Centre de
Recherche en Prévention de 1’Obésité Applied Public Health Chair in
Neighborhoods, Lifestyle, and Healthy Body Weight.

References

Auld MC, Powell LM (2007) The economics of obesity: research and
policy implications from a Canada-U.S. comparison. In: Beach C,
Chaykowski R, Shortt S, St-Hilaire F, Sweetman A (eds) Health
services restructuring: new evidence and new directions. McGill—-
Queen’s University Press, Kingston and Montreal, pp 305-332

Auld MC, Powell LM (2009) Economics of food energy density and
adolescent body weight. Economica 76:719-740

Ball K, Crawford D (2005) Socioeconomic status and weight change
in adults: a review. Soc Sci Med 60:1987-2010

Ball K, Mishra G, Crawford D (2002) Which aspects of socioeco-
nomic status are related to obesity among men and women? Int J
Obes 26:559-565

Bourdieu P (1984) Distinction: a social critique of the judgement of
taste. Routledge, London

Bowling A (2002) Research methods in health: investigating health
and health services, 2nd edn. Open University Press, Berkshire

Bryman A (2004) Social research methods, 2nd edn. Oxford
University Press, Oxford

Curry-Stevens A (2009) When economic growth doesn’t trickle
down: the wage dimensions of income polarization. In: Raphael
D (ed) Social determinants of health, 2nd edn. Canadian
Scholars’ Press Inc, Toronto, pp 41-60

Flegal KM, Troiano RP (2000) Changes in the distribution of body
mass index of adults and children in the US population. Int J
Obes 24:807-818

Gortmaker SL, Must A, Perrin JM, Sobol AM, Dietz WH (1993)
Social and economic consequences of overweight in adolescence
and young adulthood. N Engl J Med 329:1008-1012

Gutiérrez-Fisac JL, Regidor E, Banegas Banegas JR, Rodriguez
Artalejo F (2002) The size of obesity differences associated with

educational level in Spain, 1987 and 1995/97. J Epidemiol
Community Health 56:457-460

Hao L, Naiman DQ (2007) Quantile regression. Sage, London

Health and Welfare Canada, Statistics Canada (1981) The health of
Canadians: report of the Canada health survey. Minister of
Supply and Services Canada, Ottawa

Kamhon K, Wei-Der T (2004) Obesity and risk knowledge. J Health
Econ 23:907-934

Katzmarzyk PT (2002) The Canadian obesity epidemic: an historical
perspective. Obes Res 10:666—-674

Koenker R, Hallock KF (2001) Quantile regression. J Econ Perspect
15:143-156

Kuhle S, Veugelers PJ (2008) Why does the social gradient in health
not apply to overweight? Health Rep 19:7-15

Mackenbach JP, Stirbu I, Roskam AJR, Schaap MM, Menvielle G,
Leinsalu M, Kunst AE (2008) Socioeconomic inequalities in
health in 22 European countries. N Engl J Med 358:2468-2481

McLaren L (2007) Socioeconomic status and obesity. Epidemiol Rev
29:29-48

McLaren L, Godley J (2009) Social class and body mass index among
Canadian adults: a focus on occupational prestige. Obesity
17:290-299

McLaren L, Kuh D (2004) Women’s body dissatisfaction, social
class, and social mobility. Soc Sci Med 58:1575-1584

McLaren L, Godley J, MacNairn IAS (2009) Social class, gender, and
time use: implications for the social determinants of body
weight. Health Rep (Statistics Canada, Catalogue 82-003) 20(4)

Mikolajczyk RF, Richter M (2008) Associations of behavioural,
psychosocial, and socioeconomic factors with over- and under-
weight among German adolescents. Int J Public Health 53:214-220

Millar WJ, Stephens T (1993) Social status and health risks in
Canadian adults: 1985 and 1991. Health Rep 5:143-156

Quintana-Domeque C (2005) The income gradient in body mass
index. Working Paper, Department of Economics. Princeton
University, Princeton, NJ

Raphael D (2009) Social determinants of health, 2nd edn. Canadian
Scholars’ Press Inc, Toronto

Sargent JD, Blanchflower DG (1994) Obesity and stature in
adolescence and earnings in young adulthood. Analysis of a
British birth cohort. Arch Pediatr Adolesc Med 148:681-687

Shaw M, Galobardes B, Lawlor DA, Lynch J, Wheeler B, Davey
Smith G (2008) The handbook of inequality and socioeconomic
position: concepts and measures. The Policy Press, Bristol

Shields M (2006) Overweight and obesity among children and youth.
Health Rep 17:27-42

Shields M, Tjepkema M (2006) Trends in adult obesity. Health Rep
17:53-59

Shields M, Connor Gorber S, Tremblay MS (2008) Estimates of obesity
based on self-report versus direct measures. Health Rep 19:1-16

Shilling C (2005) The body and social theory, 2nd edn. Sage, London

StataCorp (2007) Stata statistical software: release 10. StataCorp LP,
College Station

Tjepkema M (2006) Adult obesity. Health Rep 17:9-25

Torrance GM, Hooper MD, Reeder BA (2002) Trends in overweight
and obesity among adults in Canada (1970-1992): evidence from
national surveys using measured height and weight. Int J Obes
26:797-804

Wardle J, Boniface D (2008) Changes in the distributions of body
mass index and waist circumference in English adults, 1993/
1994 to 2002/2003. Int J Obes 32:527-532

Wolff H, Delhumeau C, Beer-Borst S, Golay A, Costanza MC,
Morabia A (2006) Converging prevalences of obesity across
educational groups in Switzerland. Obesity 14:2080-2088

Zhang Q, Wang Y (2004) Trends in the association between obesity
and socioeconomic status in U.S. adults: 1971 to 2000. Obes Res
12:1622-1632



	Examining the association between socioeconomic position  and body mass index in 1978 and 2005 among Canadian  working-age women and men
	Abstract
	Objectives
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Design and data source
	Analysis

	Results
	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


