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Development of a population-based microsimulation model of
body mass index
by Deirdre Hennessy, Rochelle Garner, William M. Flanagan, Ron Wall and Claude Nadeau

Abstract

Background: The increasing prevalence of overweight and obesity has necessitated the development of body mass index (BMI) projection models such as
the POpulation HEalth Model (POHEM). This study describes the POHEM-BMI model, a microsimulation tool that can be used to support evidence-based
health policy making for obesity reduction.

Methods: The National Population Health Survey, the Canadian Community Health Survey (CCHS), and the Canadian Health Measures Survey (CHMS) were
used to develop and validate a predictive model of BMI for adults and childhood BMI history. Models were incorporated into POHEM and used to transition
BMI over time in a fully dynamic simulated Canadian population.

Results: POHEM-BMI projections of self-reported and measured adult BMI and childhood BMI history agreed well with CCHS and CHMS validation estimates.
Among men and women, average BMI is projected to increase by more than one BMI unit between 2001 and 2030. Projections of self-reported BMI show that
59% of the adult population will be overweight or obese by 2030; projections of measured BMI show that the percentage will be 66%.

Interpretation: Using empirically developed BMI prediction models for adults and childhood BMI history integrated into the POHEM framework, validated
projections of BMI for the Canadian population can be produced. Projections of BMI trends could have important applications in tracking the prevalence of

related diseases and in planning and comparing intervention strategies.

Keywords: Health projections, obesity, overweight, physical activity, POHEM, population surveillance

n both the developed and the developing world, obesity

has increased, with global prevalence more than doubling
since 1980 to 13%.'* This dramatic change has popularly been
labelled the “obesity epidemic.”

Obesity is a risk factor for several diseases, including dia-
betes, osteoarthritis, cardiovascular disease, kidney diseases,
and certain cancers. As the prevalence of obesity rises, so will
the prevalence of these conditions,™ which are associated with
substantial morbidity, increased risk of mortality, and greater
economic costs to individuals and society."

As a consequence, obesity surveillance has become an inter-
national priority.'" Halting the rising prevalence of obesity
has been established as a global goal by the World Health
Organization."" To understand the implications for population
health, some countries have constructed models to project body
mass index (BMI) and obesity trends over time.'*"

Microsimulation modelling is particularly useful for studying
BMI trends, as it can simultaneously account for population
dynamics such as aging, migration, and mortality. As well, the
longitudinal framework of such models allows BMI to evolve
over the life course of simulated individuals, to interact with
factors such as physical activity, and to contribute to the risk
of multiple diseases."* While typically used to evaluate pro-
grams such as taxation and pension policy,"” microsimulation
modelling is increasingly used in the health arena.'*"® It offers a
method of comparing the consequences of health policy changes
in advance of implementation.

The POpulation HEalth Model (POHEM), developed at
Statistics Canada,'***?! has been used to quantify the health and
economic burden of osteoarthritis,”** to investigate trends in
risk factors for cardiovascular diseases,* and to project trends in

BMI and physical activity.?** POHEM-BMI was a collabora-
tion between the Public Health Agency of Canada and Statistics
Canada.

This article describes the development of BMI prediction
models for adults and of childhood BMI history, and com-
pares projected BMI estimates with estimates from nationally
representative survey data to establish validity. Longer-term
projections of adult BMI are presented to demonstrate the utility
of POHEM-BMI for tracking future risk factor and disease
trends to support evidence-based policy making.

POpulation HEalth Model: Overview

POHEM is a continuous-time, Monte Carlo microsimula-
tion tool in which the basic unit of analysis is the individual.
POHEM integrates data distributions and equations derived
from nationally representative cross-sectional and longitudinal
surveys, vital statistics, and disease registries.

Producing projections from POHEM entails several steps.?
The initial population, comprised of adults aged 20 or older,
comes from the cross-sectional 2001 Canadian Community
Health Survey (CCHS). Initial values for BMI and other charac-
teristics are updated periodically, based on predictive algorithms
and transition matrices. As individuals age and their risk factors
are updated, their risk of disease changes. Simultaneously, as
individuals age and die, the population demographics change,
based on observed and projected demographic data.’’” The
modelled estimates of risk factor or disease prevalence are
validated,”® and if necessary, calibrated. Finally, baseline and
counterfactual projections for risk factor or disease prevalence
are produced.
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POpulation HEalth
Model: BMI modules

In the adult model, the initial BMI
values come from the 2001 CCHS.
Subsequent values are determined by
multivariate  BMI prediction models
constructed using the longitudinal
National Population Health Survey
(NPHS).” Both self-reported and meas-
ured BMI can be projected. Measured
BMI is derived from self-reported BMI
using a conversion algorithm. Within
POHEM-BMI, self-reported BMI is a
predictor of multiple diseases, health
status, and mortality. As well, it is
involved in estimating other risk factors,
including physical activity, cholesterol,
and hypertension. Figure 1 displays the
predictors in the adult BMI model and
the outcomes and other risk factors for
which BMI is used as a predictor. The
BMI and physical activity modules have
an interacting relationship—physical
activity is used as a predictor of BMI,
which, in turn, predicts physical activity.
The POHEM-Physical Activity model
has been described elsewhere.*

Figure 1

Statistics Canada, Catalogue no. 82-003-X « Health Reports, Vol. 28, no. 6, pp. 20-30, June 2017
Development of a population-based microsimulation model of body mass index » Methodological Insights

POHEM-BMI does not simulate chil-
dren. However, for actors born into the
simulation at age 20, a “BMI history”
that shows what their BMI would have
been at ages 6 to 19 is created. This BMI
history module is stand-alone, in that it
allows for static reporting of childhood
and adolescent BMI history among
20-year-olds created in any year, but
does not interact with other parts of the
model. The childhood BMI history model
was developed and validated using the
2004 CCHS, which collected height and
weight measurements for children aged
2 or older.

Development of a
predictive BMI model for
adults

Data source

The longitudinal component of the
NPHS followed a group of respondents
randomly selected in 1994/1995 to be
representative of the Canadian household

population living in the 10 provinces.
Residents of Indian Reserves and Crown
lands, health care institutions and some
remote areas, and full-time members of
the Canadian Forces were excluded. The
initial sample of 17,276 respondents was
re-interviewed every second year. The
design, sample, and interview procedures
of the NPHS are described elsewhere.*!

Data from the first seven NPHS cycles
(1994/1995 through 2006/2007) were
used to derive the predictive model of
self-reported BMI change for adults.
The longitudinal data showed how
sociodemographic and health behaviour
characteristics contributed to the evolu-
tion of self-reported BMI over time.

Weight, and therefore BMI, tends
to be under-reported in surveys.*? To
address this limitation, an algorithm was
developed to convert self-reported to
measured BMI, using data from the 2004
CCHS, which collected both self-re-
ported and measured height and weight
for a subsample of approximately 5,000
individuals.

Adult body mass index (BMI) predictors, outcomes and other risk factors with BMI as a predictor in POpulation HEalth Model

(POHEM) framework

Predictors of
adult of BMI

Age Group

Previous BMI

Self-reported

Physical
activity

Measured

Outcomes

BMI
Death

Health Utilities Index

Diabetes, osteoarthritis,
Heart disease, hypertension, cancer

BMI

Physical

activity

Source: POpulation HEalth Model.

Other risk factors

Cholesterol [Hypertension
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Validation data sources

Validation involved comparisons of
POHEM-BMI projections with estimates
from four CCHS cycles between 2001
and 2014. The CCHS,**3* a nationally
representative  cross-sectional survey,
has collected self-reported information
on BMI, other lifestyle risk factors and
chronic diseases at regular intervals since
2001. It covers the non-institutionalized
household population aged 12 or older
in all provinces and territories, except

What is already
known on this
subject?

m The global prevalence of obesity has
more than doubled since 1980.

m  Obesity is an important risk factor for
several diseases, including diabetes,
osteoarthritis, cardiovascular
disease, kidney disease, and certain
cancers.

m Asa consequence, obesity
surveillance has become an
international priority.

m Tounderstand implications for
population health, some countries
have constructed models to project
body mass index (BMI) and obesity
trends over time.

What does this study
add?

m The POpulation HEalth Model
(POHEM) is a microsimulation tool
developed at Statistics Canada;
POHEM-BMI projects trends in body
mass index.

m POHEM-BMI projections of self-
reported and measured BMI agree
well with the survey estimates,
especially for the percentage obese.

m By 2030, approximately 59% of
Canadian adults will be overweight/
obese according to POHEM
projections of self-reported BMI;
according to POHEM projections of
measured BMI, 66% of adults will be
overweight/obese.

residents of Indian Reserves or Crown
lands, institutions and certain remote
areas, and full-time members of the
Canadian Forces.

Projections of measured BMI were
validated against estimates from the
Canadian Health Measures Survey
(CHMS),*%* a direct health meas-
ures survey. Between March 2007 and
December 2013, three CHMS cycles were
completed at 49 sites across Canada. The
survey provides nationally representative
estimates from a sample of Canadians
aged 6 to 79 living in private households.
The CHMS excludes residents of Indian
Reserves or Crown lands, institutions
and certain remote regions, and full-time
members of the Canadian Forces.

Modelling techniques and model
selection

BMI predictive model: Sex-specific,
auto-regressive models were constructed
to predict adult BMI. Previous BMI
values were the main explanatory vari-
ables; respondents could have up to four
previous BMI measurements from the
longitudinal data (NPHS). Depending
on the autoregressive order of the model
(from 1 to 4), a different set of coeffi-
cients for the covariates was used. For
illustrative purposes, Appendix Table A
shows the coefficients for the first order
model. Other covariates were age,
physical activity (leisure-time physical
activity; biking and walking for transpor-
tation and errands; usual-day physical
activity), and smoking. As well as
smoking and physical activity, variables
that captured the individual’s longitud-
inal trend (downward or upward) in
these behaviours were included to more
precisely reflect exposure to these risks
over time. The BMI predictive model
initially included income, education, and
geography as potential covariates, but
they did not confer additional predictive
power, and so were dropped during
model selection.

Conversion  model:  Self-reported
BMI was converted to measured BMI
using the equation and coefficients in
Appendix Table B. In this algorithm,
measured BMI is modelled as a func-

tion of self-reported BMI, education
(less than secondary graduation, sec-
ondary graduation, some postsecondary,
postsecondary graduation), and age
group.

Adjustment for calendar time: When
new individuals are born into the simu-
lation at age 20, they “inherit” an initial
BMI value from an individual in the
starting  population (CCHS 2001).
Because it may be wunrealistic for
20-year-olds in future years to have the
same BMI distribution as 20-year-olds
in 2001, the ability to alter BMI over
time is programmed. Additional analysis
of the CCHS from 2001 to 2009 was
undertaken to construct an algorithm that
adjusts BMI for calendar time separately
for males and females. This feature can
be switched on or off in POHEM-BMI as
needed. The current results were gener-
ated without adjusting for calendar time.

Development of a
predictive model of
childhood BMI history

The predictive model of childhood BMI
history is based on measured data from
the 2004 CCHS.**** The same data source
was used to validate the POHEM-BMI
output.

To predict childhood BMI history,
sex-specific growth curve modelling
techniques were used. The model of BMI
distribution covers 6- to 19-year-olds and
does not include any covariates besides
4 cubic spline functions of age (details
about this model are available on request).
Although the model was built using
cross-sectional data, a sequence of plaus-
ible BMI values by age that exhibited
a similar correlation structure to that in
longitudinal data was sought. Additional
analysis using the NPHS revealed that the
auto-correlation structure of children’s
BMI over time resembled that of an
autoregressive moving average (ARMA)
model, which meant it exhibited slow
exponential decay after a sharper initial
decline. Using the ARMA model, correl-
ated quantiles of BMI for children were
created.



Integrating predictive
models into the POHEM
environment

The BMI prediction models were inte-
grated into the POHEM framework by
implementing the algorithms in Modgen
code.** Pieces of code that control the
population dynamics, risk factors and
disease status updates are written as
separate modules and compiled into
a Microsoft Visual Studio solution
that generates an executable file. The
POHEM executable uses the parameters,
including population counts, mortality
rates and equation coefficients, to run the
simulation and generate output.

The outputs are a set of pre-pro-
grammed tables that show average
projected BMI, projected distribution of
BMI categories (underweight, normal
weight, overweight, and obese), and the
distribution of adult weight categories
given child weight category. The tables
can be customized for any outcome.
Because of the modular format, newly
developed pieces of code can be inte-
grated with the existing program. Once
modules are implemented and validated,

Figure 2
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additional functionality can be added. For
instance, POHEM can perform counter-
factual analyses by changing model
inputs and then projecting alternative
distributions of the outcome of interest.

A setof intervention parameters allows
for changes (reductions or increases) to
the BMI of the population. These inter-
ventions can be targeted by various
population  characteristics, including
year, age group, sex, BMI category, and
disease risk. With this facility, it is pos-
sible to conduct comparative analysis of
different interventions.

Validation framework

Kopec et al. have detailed recommenda-
tions for validating disease simulation
models,”® the most pertinent of which
for this study relate to parameter quality,
computer implementation of the model,
and evidence of model performance.
The BMI prediction model parameters
were derived from statistical analyses
of population-based surveys. These data
sources (NPHS, CCHS and CHMS) and
the methods used to analyse them are
well-documented. 13- POHEM-BMI

was implemented in Modgen code,”
a computer language developed for
microsimulation, which has been used
to program a number of other models
at Statistics Canada and internationally.
Evidence for model performance was
gathered by comparing the projected
outputs to input data (used to develop the
models) and to external data (not used to
develop the models).

Statistical analysis

The POHEM-BMI projections and valid-
ation estimates from the CCHS (various
cycles) and CHMS (cycles 1 through 3)
were age-standardized to the 2001 adult
(20 or older) population in Figure 2 to
allow comparisons over time. The data
in Figures 3, 4 and 5 are unstandard-
ized. World Health Organization cut-offs
for BMI were used to classify adults
and children into BMI categories.*!*
Variance estimates that account for
design effects were calculated using the
bootstrap technique for survey-based
estimates. Analyses were conducted
using SAS 9.3 and Stata 11.

Prevalence of self-reported and measured overweight and obesity based on POpulation HEalth Model (POHEM) and survey data,
population aged 20 or older, Canada, 2001 to 2014

percent in BMI category

45%
40% l
35% : T 1
. | N
: ; . i
30%
20% 3
15% | 4 L]
10%
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014‘2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Self-reported Measured
—— % overweight (POHEM) —— % obese (POHEM) = 9% overweight (survey estimate) s % obese (survey estimate)

1 =95% confidence interval

Sources: POHEM projections for 2001 through 2014; Canadian Community Health Survey (self-reported); Canadian Health Measures Survey (measured).
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Results

Adult BMI

The predictors (and coefficents) used
to model adult BMI are described
in Figure 1 and Appendix Table A.

Figure 3

After integration of the models into
the POHEM framework, projections
of self-reported and measured BMI
(Figure 2) were validated by comparing
simulation outputs to estimates from the
CCHS and CHMS, respectively. The

projections and estimates agree well,
especially for the percentage obese.
POHEM-BMI projections of average
self-reported BMI and the distribution of
self-reported BMI categories from 2001
to 2030 are shown in Figure 3 for men

POpulation HEalth Model (POHEM) projections of self-reported body mass index (BMI) category and average BMI,

men aged 20 or older, Canada, 2001 to 2030

percent in BMI category Average BMI
100% 28.0
90%
80% 27.5
70%
60% . 27.0
50% - -
40% - 26.5
30%
20% 26.0
10%
0% 25.5

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

=== Underweight
Source: POHEM projections for 2001 through 2030.

Figure 4

=== Normal weight

Year
=== Qverweight

—= Obese

— — — Average BMI

POpulation HEalth Model (POHEM) projections of self-reported body mass index (BMI) category and average BMI,
women aged 20 or older, Canada, 2001 to 2030

percent in BMI category Average BMI
100% 26.5
90%
80% 26.0
70% L
60% _H-FF T 255
50% H-B~ .
40% = - 25.0
30%
20% 245
10%
0% 24.0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

s Underweight

Source: POHEM projections for 2001 through 2030.

=== Normal weight

Year
=== Overweight

== Obese

— — — Average BMI
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POpulation HEalth Model (POHEM) projected distribution of childhood body mass index (BMI) categories of 20-year-olds in 2015,
compared with distribution of BMI categories of 9-year-olds in 2004 Canadian Community Health Survey (CCHS)

percent in BMI category

70%

60%

——

50%

40%

30%

20%

10%

0%

e

——

Normal weight child

O POHEM projection

I =95% confidence interval

Overweight child

Sources: POHEM projections for 2015; 2004 Canadian Community Health Survey.

and in Figure 4 for women. For both
sexes, average self-reported BMI is pro-
jected to rise by more than one BMI unit
between 2001 and 2030. The percentage
overweight is projected to remain rela-
tively stable, while the percentage obese
increases among both sexes. According
to POHEM projections of self-reported
BMI, about 59% of the adult population
will be overweight/obese by 2030. Men
have a higher initial average self-re-
ported BMI than do women, and a greater
percentage are projected to become
overweight/obese. Also, the increase in
obesity among men is projected to be
steeper than that among women. Trends
are similar in projections of measured
BMI, but the total projected prevalence
of overweight/obesity is higher, reaching
66% of the adult population by 2030
(data not shown).

History of childhood BMI

Modelled childhood BMI history was
validated by comparing POHEM-BMI
outputs with data from the 2004 CCHS.
The projected childhood BMI history
of 20-year-olds in 2015 (who had been
9 years old in 2004) was compared with
that of 9-year-olds surveyed by the CCHS
in 2004. Figure 5 shows close agreement

between the POHEM-BMI projections
and CCHS estimates of the percentage
of 9-year-olds who were normal weight,
overweight or obese.

Discussion
Based on empirically developed
BMI prediction models, by 2030,

approximately 59% of Canadian adults
will be overweight/obese according to
POHEM projections of self-reported
BMI (66% according to POHEM projec-
tions of measured BMI). These projected
increases are comparable to those of the
Foresight microsimulation model, which
has been used for the United Kingdom
(UK), the United States, and other coun-
tries,'®?* and to statistical projections
(non-microsimulation) for Australia."
A greater increase in the prevalence of
obesity among men than women was
also noted for Russia and Poland by the
Foresight researchers.*** However, the
increase in the prevalence of overweight/
obesity projected by POHEM-BMI is not
as steep as the Foresight models, which
predict levels as high as 72% for the
UK population by 2035,° and 80% for
the Irish population by 2030.* Similar
results were reported by Walls et al.”®

Obese child

O 2004 CCHS

for Australia, where 72% of the adult
population is projected to be overweight/
obese by 2025 .

The slower rise in overweight/
obesity in Canada has also been
shown in analyses by the Organization
for Economic  Co-operation and
Development.”” However, it is important
to consider how POHEM-BMI differs
from other models. POHEM-BMI was
constructed with longitudinal self-re-
ported BMI data, whereas Foresight was
originally developed using cross-sec-
tional measured BMI data from the UK
Health Survey for England.'®'** Self-
reported data consistently underestimate
measured BMIL* Although measured
BMI data would be the ideal input for
POHEM, direct measures are costly
to collect. To address this limitation,
POHEM-BMI contains a conversion
algorithm that allows projections of both
self-reported and and measured BMI.

The models also differ in their use
of covariates: POHEM-BMI includes
age, sex, smoking and physical activity
as predictors, while Foresight gener-
ated cross-sectional BMI parameters
for the UK by age, sex, ethnicity, social
class, and geographical region.”” As
well, BMI and physical activity interact
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in POHEM-BMI. Although Foresight
projects BMI by covariates, it is not a
multivariate predictive model in the same
way as POHEM-BMI. POHEM-BMI
predicts BMI using the covariates, and
the simulated value of BMI is then
used as a predictor of other risk factors
and diseases (Figure 1). This method
of modelling allows for considerable
heterogeneity in risk profiles among
individuals,*® so that the life course tra-
jectories of individuals vary in ways that
plausibly represent observed data. Also,
the multivariate nature of POHEM-BMI
offers many intervention points. For
instance, co-occurring interventions that
target both BMI and physical activity
could be implemented, as well as inter-
ventions that tackle individual risk
factors or diseases.

Notwithstanding  the  differences
between them, the models have similar
applications. In population health, policy
and program evaluation has generally
been undertaken after implementation.
Microsimulation projections offer a way
to measure the future burden of a risk
factor or disease, accounting for aging
and other dynamic population changes.
Such analysis can determine if risk factor
or disease prevalence is increasing,
decreasing, or stabilizing. As well, quan-

tification of the extent of a problem (in
this case, the prevalence of overweight
and obesity) is, itself, worthwhile.

Information about the future incidence
and prevalence of risk factors and disease
by age, sex and sociodemographic char-
acteristics is helpful for deploying
public health and prevention resources.
Using POHEM-BMI or similar models
to project an intervention’s potential
impacts on the prevalence of obesity
and obesity-related diseases can provide
evidence that the benefits outweigh the
costs.

Limitations

POHEM-BMI should be considered in
the context of certain limitations.

First, the estimates and projections
produced by POHEM-BMI are only as
good as the input data. Survey data are
subject to potential bias resulting from
sampling error, incomplete coverage,
non-response, and measurement error.
Despite Statistics Canada’s efforts to
identify and minimize such biases, they
may still exist.

Second, as a measure of overweight
and obesity, BMI itself is a limitation.
BMI cannot account for differences in
body composition. The standard cut-offs

used to define overweight and obesity
may not be appropriate for all ethni-
cities.* In addition, POHEM’s BMI
predictive models do not consider certain
important causal determinants of weight
gain, such as diet quality and neighbour-
hood walkability.

Conclusions

Using POHEM-BM]I, it is possible to
produce validated projections of over-
weight and obesity for the Canadian
population. Such projections could have
important applications for surveillance
of risk factor and disease prevalence, as
well as for planning and comparative
analysis of intervention strategies.
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Appendix

Table A

Coefficients for model of self-reported adult (age 20 or older) body mass index value,
by sex and for auto-regressive model order 1, derived from data from the National
Population Health Survey 1994/1995 through 2006/2007

Terms Men Women
Intercept 0.198 0.169
Age group

20t0 29 0.032 0.027
301039 0.027 0.025
401049 0.026 0.026
50 to 59 0.024 0.026
60 to 69 0.018 0.024
70t0 79 0.010 0.011
80 or older 0 0
Previous BMI value(s), log

At time t-2 years 0.933 0.940
At time t-4 years 0 0
At time t-6 years 0 0
At time t-8 years 0 0
Leisure-time physical activity (minutes per day)

None 0.003 0.005
Less than 30 0.004 0.008
30 to less than 60 0.003 0.004
60 or more 0 0

Cycling for transportation or errands

No 0 0
Yes -0.005 -0.001
Longitudinal trend in walking for transportation or errands

None 0 0
Downward 0.003 0.0001
Upward 0.0008 0.0009
Longitudinal trend in usual daily physical activity

None 0 0
Downward 0.003 0.003
Upward 0.0004 -0.0006
Smoking status

Never smoker 0 0
Former smoker 0.003 0.003
Current smoker -0.002 -0.004
Longitudinal trend in smoking

None 0 0
Downward 0.007 0.021
Upward -0.003 -0.004

Note: The BMI prediction model for adult men and women is: log(BMI) = a + Ba‘'Age + Bu'log(Previous BMI values) + Bra' Physical
Activity + Bs'Smoking + oe
Sources: 1994/1995 through 2006/2007 National Population Health Survey.
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Table B

Coefficients for model to convert self-reported adult (20 or older) body mass index
(BMI) value to measured BMI value, by sex, derived from subsample data from the

2005/2006 Ganadian Gommunity Health Survey

Mean (p) Variance (1)
Terms (x) Men Women Men Women
BMI based on self-reported height and weight 1.038  1.080 0.037  0.090
BMI category based on self-reported height and weight
Underweight 0.276  0.174
Normal weight -0.638 -0.097
Overweight -0.322  -0.203
Obese -0.608 -0.142
Age group
201024 -0.634 -0.756
251034 -0.303 -0.544
35t0 44 -0.538 -0.482
45 to 54 -0.370  -0.234
5510 64 0.067 -0.176
65t0 74 0.475 -0.024
75 or older 0 0
Educational attainment
Less than secondary graduation 0.569 -0.016 0.122 -0.822
Secondary graduation 0.616 -0.662 -0.227 -1.405
Some postsecondary 0.644 -0.533 0.467 -1.353
Postsecondary graduation 0.778 -0.357 -0.023 -1.390

... not applicable

Note: The BMI conversion model for adults is: BMI™=w#d| x, z ~ logistic (4 = B 'x(Self-reported BMI, Age group,

where logistic(p,) refers to logistic distribution with mean p and variance t.
Source: 2005/2006 Canadian Community Health Survey.

Education level), t),
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