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ABSTRACT

Objective To evaluate whether combining three cycles of
the Canadian Health Measures Survey (CHMS) produces
provincially representative and valid estimates of
overweight and obesity in Ontario and Quebec.

Setting An ongoing, nationally representative health
survey in Canada, with data released every 2 years.
Objective measures of height and weight were taken at
mobile examination centres located within 100 km of
participants’ residences. To increase sample size, we
combined three cycles completed during 2007-2013.
Participants 5740 Ontario residents and 3980 Quebec
residents aged 6-79, with birth dates and directly
measured height and weight recorded in the CHMS.
Pregnant females were excluded. Sociodemographic
characteristics of the Ontario and Quebec portions of the
CHMS appeared similar to characteristics from the 2006
Canada Census.

Primary outcome measures Objectively measured
overweight and obesity prevalence overall and among
males and females in the following age groups: 6-11,
12-19, 20-39, 40-59 and 60-79. We compared these
with provincially representative and objectively measured
estimates from the 2015 Canadian Community Health
Survey (CCHS)-Nutrition.

Results 57.1% (95% Cl 52.8% to 61.4%) of Ontarians
were classified overweight or obese and 24.0% (95% Cl
20.3% to 27.6%) obese, while Quebec’s corresponding
percentages were 56.2% (95% Cl 51.3% to 61.1%) and
24.4% (95% Cl 20.6% to 28.3%). Generally, overweight
and obesity combined was higher in older age groups and
males. Comparisons with the CCHS-Nutrition did not yield
unexplainable differences between surveys.
Conclusions Combining three CHMS cycles can produce
estimates of overweight and obesity in populations
representative of Ontario and Quebec. As new CHMS data
are collected, these estimates can be updated and used to
evaluate trends.

INTRODUCTION

Overweight and obesity or high body mass
index (BMI) are widespread conditions that
can lead to serious health issues such as

Strengths and limitations of this study
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» In the Canadian provinces of Ontario and Quebec,
this is the first study to estimate overweight and
obesity prevalence using objective measures that
will be updated regularly.

» This study assesses important attributes of the data
to verify the validity of the estimates of overweight
and obesity.

» The proportion of true cases of overweight and obe-
sity that are identified by this study is difficult to as-
sess due to the absence of gold-standard data on
overweight and obesity.

» This study examines people aged 6-79, so is not
able to estimate overweight and obesity among
small children or the elderly.

cardiovascular disease, diabetes and prema-
ture mortality.! Globally, the prevalence of
elevated BMI has increased rapidly since
1980, with a particularly high rate of increase
among children.! Ongoing monitoring of
overweight and obesity is needed to iden-
tify trends and search for causes, as well as
to assess the effectiveness of programmes
targeting BMI reduction. In Canada, however,
there are no ongoing monitoring systems that
capture provincially representative BMI data
using objective measures.? ° We, therefore,
assessed whether existing data sources can be
used for BMI monitoring.

Data sources can be assessed using the
Centers for Disease Control and Preven-
tion’s (CDC) attributes of effective surveil-
lance systems: simplicity, stability, flexibility,
timeliness, acceptability, representativeness,
data quality, sensitivity and predictive value
positive.4 Electronic medical records (EMRs)
often capture patients’ heights and weights
during medical system encounters. However,
EMR systems and measurement practices are
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not standardised, reducing data quality.” Representa-
tiveness is also problematic, as not all medical practices
use EMRs and some people rarely use medical services.”
Another option is the Canadian Community Health
Survey (CCHS), an ongoing survey that asks for respon-
dents’ heights and weights.”” Data quality is reduced by
the biases observed in self-reported heights and weights.®
Additionally, the CCHS does not assess children under
12, decreasing its representativeness.”” The CCHS-Nutri-
tion is a specialised CCHS version that covers people aged
1 and older and measures height and weight objectively;
however, it is not regularly updated, so stability is prob-
lematic for regular monitoring.

A promising option is the Canadian Health Measures
Survey (CHMS), an ongoing survey of Canadians aged
3-79 that objectively measures height and weight, which
are used to calculate BMI.'*™* It was designed to be nation-
ally representative; however, provincial-level estimates
can be obtained for Ontario and Québec by combining
multiple survey cycles."” Simplicity, stability, flexibility and
timeliness are surveillance system attributes that can be
evaluated without accessing CHMS microdata. Data can
be acquired with relative simplicity, as data are collected
and managed by a single organisation, Statistics Canada.
Stability depends on continued funding of the CHMS. As
of 2017, future cycle content was planned until at least
2023."* This content plan also provides an appropriate
level of flexibility, as overweight and obesity are non-com-
municable conditions with stable definitions that change
relatively slowly.”” ' Timeliness is also acceptable, with
data released in 2year cycles, typically within a year after
data collection.'™" Assessing the remaining CDC surveil-
lance attributes requires analysis of the CHMS microdata.
This study, therefore, has two objectives: (1) To assess the
acceptability, representativeness, data quality, sensitivity
and predictive value positive of the CHMS for monitoring
overweight and obesity and (2) To estimate the prev-
alence of age-specific and sex-specific overweight and
obesity in Ontario and Québec using the CHMS.

METHODS
Statistics Canada granted access to the CHMS through its
Research Data Centre network.

Study design

The CHMS is an ongoing cross-sectional survey, run by
Statistics Canada, that uses three-stage stratified sampling
to obtain asample representative of 96% of Canadians.'*™"*
The target population excludes people in institutions,
full-time members of the Canadian Armed Forces, the
three Canadian territories and people living on reserves,
other Aboriginal settlements or certain remote areas. We
combined the first three cycles, completed between 2007
and 2013, to increase our sample size and obtain statisti-
cally stable estimates for Ontario and Québec." As a result
of combining cycles, estimates represent the average

prevalence of overweight and obesity for the 2007-2013
timespan, rather than a specific year’s prevalence.

Setting

Respondents completed questionnaires delivered in
person in their homes using computer-assisted inter-
viewing.'""? Participants then visited a mobile examina-
tion centre where direct measures were taken.

Population

Statistics Canada created bootstrap survey weights for the
combined cycles to account for the complex sampling
strategy and ensure that estimates can be considered
nationally representative. We excluded respondents
who were pregnant or were missing date of birth or
directly measured height or weight. We also excluded
respondents aged 3-5 because sampling variability in this
age group was unacceptably high. Although females and
males were combined in this age group, variability was
high enough that estimates of overweight and obesity had
to be interpreted with caution in both provinces, while
estimates of obesity had to be interpreted with caution in
Ontario and were unreportable in Québec.

Main measurements

Participants’ heights were measured using a stadiom-
eter if they could stand unassisted; otherwise, they were
excluded from our analysis.'” Weights were measured
using a digital scale. We reported separate weighted
estimates for the age and sex strata used in the CHMS
sample allocation scheme: females and males separately
aged 6-11, 12-19, 20-39, 40-59 and 60-79. We used boot-
strapped survey weights to estimate the variance of the
estimates.

Analysis

We assessed acceptability using the CHMS response rate,
as this indicates the percentage of the population willing
to have researchers measure their heights and weights.
To evaluate representativeness of the CHMS populations
in Ontario and Québec, we compared age, sex, ethnicity,
education, immigrant status and household income
with the results of the 2006 Canada Census.'” We identi-
fied CHMS estimates with 95% CIs that did not include
the census value, then calculated percentage point
differences by subtracting CHMS point estimates from
their corresponding census values. We examined data
quality based on the two dimensions described by the
CDC, completeness and validity.* Data were considered
incomplete if respondents were missing birth dates or
objectively measured height or weight. Birth dates were
needed to calculate BMI z-scores using WHO SAS macro,
a tool for calculating standardised BMI scores.'® We
examined validity using two indicators: whether BMI data
were self-reported or directly measured by researchers
and sampling variability of the estimates as measured by
coefficient of variation (CV). Sensitivity is defined as the
proportion of true health events identified by the system.*
Predictive value positive is a related concept, calculated as

2

Thielman J, et al. BMJ Open 2018;8:6022029. doi:10.1136/bmjopen-2018-022029

"1ybuAdoo Aq paroslold 1sanb Aq #7202 ‘TT 4290190 uo jwod[wq uadolwg//:dny wol) papeojumoq "8T0Z Jaqua1das G uo 620220-8102-uadolwa/oeTT 0T Se paysignd isii :uado NG


http://bmjopen.bmj.com/

Open access

BMJ Open: first published as 10.1136/bmjopen-2018-022029 on 5 September 2018. Downloaded from http://bmjopen.bmj.com/ on October 11, 2024 by guest. Protected by copyright.

‘UOIJBBA JO JUBIDINS0D ‘AD ‘ABAING sainses|\ yieaH uelpeue) ‘SINHD
‘senjeA Buissiw 0} anp %00} 03} dn ppe jou Aew senea SINHOT
"%€'EE PUB %99} USOMISQ AD O} 8Np uonned yum jaidieull
*(leuibloge-uou ‘elym-uou ‘al) SalHoIuYlS Jaylo Se pajuapl oym ajdoad sepn|oul Ajouiw 9|qISIA, |Iym ‘[euibloge Jo alym se paluapl oym ajdoad sepnioul AjIouiw 9|qISIA 10N,
1D %G6 UIYNM JOU SnjeA SNSUSD §I P|og Ul S8jewiise SNHD "aewiisa juiod SINHD PUB 81ewilse SNsuad usamiaq sjuiod abejuadiad uj 8ousiayip 81njosge=Jayiq ‘SNsua) epeue) 900z ‘Snsus)
9916~ G8GGS 6Ly oY ¥GS €1— 6002 GS¥09 €5 G- 10269 ¥€9€G dwWodu| pjoyasnoy Uelpay
Jaybiy
A (e'0z-¢01) €SI S9l ze- (062-7'81) L€C S0z Ge- (l'gz-1'8l)9'le 18l 1o @a1689p s.Jojeyoeg
Arepuooasisod
6'c- (€ vvr-07v¢) L'6¢ 2'9¢e 6L (e'5e-9'62) ¥'2€ S0¢ 2 (02e-L28)8ve  92E saubep-uoN
ewo|dip
G. (c'oL-¢g'cl) 8'vL €'ee 06 (9°02-1'G1L) 8°LL 8'9¢ 68 (1'81-0'GL) 991  G'G2 /e¥ediiued jooyos ybiH
oa4bap
8'¢c- (r'ee-2'se) 8'8e 0'Ge €z (1'92-0"¢2) 5°¥e zee 9= (8'92-1've) ¥'sz  8'ce /ewo|dip/e1eoliled ON
tuoneonp3
8¢ (cv6-2'S.) L'¥8 G'88 Gl (8'8/-1"19) 0°0. S1. 8¢ (6'08-G't2) 29, 008 juesbiwwi 10N
BE= 1(8've-8'9) £'Gt S Ll e l- (7'8e-1"12) 8'62 G'8¢ 9'¢- (e'8e—0'61)9'€Z 002 elbiww|
Fuonesbiww)
9'¢ (6°96-2°62) 9728 2’16 €e (rre8-v'29) 6°'¢L Tl vy (1'g8-9€2)v'6.  8€8 Ayiouiw e|qisia 10N
9'¢g- Hgoz-ov) el 8'8 ze- He2e-5v1) 0°92 822 v'y— (e9z-8v1)90c 29l Aysouiw oiqisip
LAuoluyig
v (e'15-2'6¥) €05 6'8% b= (L'os-L'6%) 6°6% 8'8Y Z - (r"'05-009) 2°0S  0'6% salep\
it (8"05-L'8b) L6V LIS [y (e'05-6'6%) L0G L] Al (0'0s-9'6¥) 86 0'IS sajewsad
x93
&= ("Le-1'8t) 8’61 0L Ao 9 L1-¥'LL) S°LL g6l 9l- (r's1-8°LL) L1'8L  S9l 6.-09 8by
6°0- (8've-5'2€) 9'eC JA4S 6L (r'ee-0cg) 2ee e1e ¥0 (g'ec-0'eg)eee  9¢cc 65-0t o0y
R (6°0e-6°L2) ¥"62 992 0'e- (L"0e-2"0¢€) 50¢ G'le 9L- (8'0e-1'0¢) ¥'0€ 882 6€-0¢ 9by
snsua) ul
v'e (o°21-291) 2’ L1 961 1C (o'6L-2'81) 8'8L Sle 8¢ (e'sl-L'sl)e8L O0O'l¢ 61-G ‘SINHO Ul 619 oby
aby
Jopa SINHO snsua) Jopa SWHD snsua) Jopa SINHO  shsud) a|qelep
29q9nP oLeuQ epeue)
BpeUBR) JO |[B pue 98ganp ‘OueIuQ 10} SNSUSD 900z Yim pasedwod sidwes SI\HD 40 sonsueoeseyo olydesbowsq | a|qer

Thielman J, et al. BMJ Open 2018;8:022029. doi:10.1136/bmjopen-2018-022029


http://bmjopen.bmj.com/

People in cycle 1 who
attended the mobile
examination clinic

n = 5,604 n=6,395

People in cycle 2 who
attended the mobile
examination clinic

People in cycle 3 who
attended the mobile
examination clinic
n=5,785

' |

v

n=17,784

People in all 3 cycles who attended
the mobile examination clinic

A 4

> 6.6% younger than 6

People aged 6 and

0.9% pregnant or missing

\ 4

directly-measured height

or weight, or missing birth

n= 16,465

People aged 6 and up, not pregnant,
with directly-measured height and
weight data, not missing birth date

date

: -

v

Included respondents
who lived in Ontario

n=5,740 n=3,980

Included respondents
who lived in Quebec

Included respondents
who lived outside
Ontario and Quebec
n=6,745

Figure 1 Flow diagram of study sample inclusion.

the proportion of health events identified by the system
that are truly classified as overweight and obese.* There
was no gold-standard dataset to use as a reference when
evaluating sensitivity and predictive value positive. The
best available option was the 2015 CCHS-Nutrition, which
used direct measures and was designed to be representa-
tive at the provincial level.” We used the publicly available
CCHS-Nutrition data from Statistics Canada’s website,
which reported on age groups that did not perfectly
align with CHMS age strata. We were, therefore, unable
to compare age-specific estimates quantitatively and
assessed the differences qualitatively instead. Addition-
ally, the publicly available CCHS-Nutrition data did not
include estimates of overweight and obesity combined, so
comparisons are limited to estimates of obesity only.

We calculated BMI as weight (in kilograms) divided by
squared height (in metres) for adults aged 19 and older,
then classified respondents with BMIs over 25 as over-
weight or obese and those with BMIs over 30 as obese. For
respondents aged 6-18, we used a tool from WHO that
calculates BMI z-score,'® then classified respondents with
BMIs at least 1 SD above the mean as overweight or obese
and those with BMIs at least 2 SDs above the mean as

obese. We then calculated the proportion overweight and
obese and the proportion obese for all respondents and
for the following subgroups: males; females; all respon-
dents aged 6-12, 13-19, 20-39, 40-59, 60-79; and males
and females separately in the aforementioned age groups.
We did not report our calculation for respondents aged
3-5 due to high sampling variability in this age group.

Patient and public involvement

This study is a secondary data analysis of a health survey
conducted by Statistics Canada. Respondents’ data were
de-identified, so it was not possible to involve them
in development of the research question, design and
conduct of the study or dissemination of the results.

RESULTS

Acceptability

All respondents who completed the household question-
naire were asked to visit the mobile examination centre
to have direct measures taken. The combined response
rates for people who completed the household question-
naire and visited the mobile examination centres were
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Table 2 Obesity estimates from CHMS (n=16465) and CCHS-Nutrition (n~24 000)

CHMS 2007-2013

CCHS-Nutrition 2015

Ontario females Age 6-11 9.6 (6.1-13.1)*
Age 12-19 14.5 (9.3-19.8)
Age 20-39 22.0 (14.7-29.3)
Age 40-59 27.4 (19.4-35.3)
Age 60-79 30.8 (25.0-36.5)
Ontario males Age 6-11 13.8 (10.4-17.1)
Age 12-19 16.4 (9.9-22.9)
Age 20-39 19.1 (13.3-24.8)
Age 40-59 31.9 (26.2-37.6)
Age 60-79 29.1 (20.7-37.5)
Québec females Age 6-11 10.5 (5.2-15.7)*
Age 12-19 7.1 (4.0-10.2)*
Age 20-39 22.6 (10.7-34.6)"
Age 40-59 29.6 (20.5-38.6)
Age 60-79 34.2 (28.5-39.9)
Québec males Age 6-11 15.2 (11.7-18.7)
Age 12-19 NR
Age 20-39 18.1 (11.9-24.3)
Age 40-59 26.8 (19.3-34.2)
Age 60-79 36.0 (30.5-41.4)

Age 5-11 NR

Age 12-17 8.9 (5.2-14.9)*
Age 18-34 15.0 (9.3-23.5)*
Age 35-44 21.1 (12.6-33.2)*
Age 45-64 31.2 (24.0-39.3)
Age 65+ 20.0 (14.6-26.9)
Age 5-11 13.4 (7.9-21.9)*
Age 12-17 21.2 (13.8-31.1)*
Age 18-34 NR

Age 35-44 34.6 (22.2-49.5)*
Age 45-64 29.1 (21.9-37.6)
Age 65+ 34.6 (26.5-43.7)
Age 5-11 NR

Age 12-17 NR

Age 18-34 24.7 (13.4-41.0)*
Age 35-44 30.2 (16.4-49.0)*
Age 45-64 18.3 (12.2-26.7)*
Age 65+ 26.4 (19.4-34.9)
Age 5-11 7.7 (4.4-13.3)*
Age 12-17 14.4 (8.5-23.4)
Age 18-34 9.5 (5.0-17.3)*
Age 35-44 18.7 (10.2-31.9)*
Age 45-64 27.7 (20.8-35.9)
Age 65+ 34.4 (25.1-45.1)

NR, not reported due to CV greater than 33.3%.
*Interpret with caution due to CV between 16.6% and 33.3%.

CCHS, Canadian Community Health Survey; CHMS, Canadian Health Measures Survey; CV, coefficient of variation.

51.7%, 55.5% and 51.7%, for CHMS cycles 1, 2 and 3,
respectively.'’ ' * The response rate for all three cycles
combined was 52.9%."

Representativeness

Table 1 compares sociodemographic characteristics of the
Ontario and Québec portions of the CHMS sample, as
well as the Canada-wide sample, with the corresponding
regions from the 2006 Canada Census. The Canada-wide
CHMS sample was designed to represent Canada’s popu-
lation characteristics, so the Canada-wide comparisons
are a benchmark for the Ontario and Québec compar-
isons. Differences between the Ontario and Québec
CHMS samples and the census were similar across the two
provinces and to those in the nationally representative
Canada-wide sample, pointing to systematic differences
between the CHMS and census, rather than random
differences. The largest percentage point differences
were in highest education achieved. Median household
income, the only continuous variable compared, was
higher in the CHMS sample in all three regions.

Data quality

Few (<1%) of the included respondents were missing
data on birth date or objectively measured height or
weight (see figure 1). Regarding validity, the objective
measures of height and weight captured in the CHMS
provide more valid estimates of BMI than self-reported
measures.'® However, the CVs for some estimates were
high, indicating that repeated samples from the same
population might produce substantially different esti-
mates. Among 3-5years, the CVs for all of the estimates
were above 16.6% and one was above 33.3%. Respectively,
these are Statistics Canada’s thresholds for ‘interpret with
caution’ and ‘not reportable’, so we excluded this age
group entirely. In the remaining age groups, none of the
estimates of overweight and obesity combined had CVs
above 16.6%. In both Ontario and Québec, three of the
estimates of obesity had CVs from 16.6% to 33.3%and
must be interpreted with caution (see table 2). Addition-
ally, the estimate of obesity among Québec males aged
12-19 had a CV above 33.3%, so we did not report this
estimate.

Thielman J, et al. BMJ Open 2018;8:2022029. doi:10.1136/bmjopen-2018-022029
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Figure 2 Prevalence of overweight and obesity and prevalence of obesity by age and sex in Ontario, from 2007 to 2013
cycles of the Canadian Health Measures Survey. Error bars represent 95% Cl around each estimate. Black border indicates an
estimate that must be interpreted with caution due to a coefficient of variation over 16.6%. F, female; M, male.

Sensitivity and predictive value positive

Table 2 shows estimates of obesity prevalence in various
age—sex groups from the CHMS and the CCHS-Nutri-
tion. While the age categories do not perfectly align, we
expect older age categories to have successively higher
levels of obesity, with the exception of people over 65.*'
Estimates for two CCHS-Nutrition subgroups were lower

100

than expected: Québec females aged 45-64 and Québec
males aged 18-34.

Prevalence of overweight and obesity and prevalence of
obesity

In Ontario, 57.1% (95% CI 52.8% to 61.4%) of all CHMS
respondents, 50.1% (95% CI 45.4% to 54.7%) of females

90

80

70

60

50

40

30
20
10

0

Percent of Population

Age 6-11

Age 12-19

 Overweight/Obese, F

m Obese, F

Age 20-39

Age 40-59 Age 60-79
Overweight/Obese, M

Obese, M

Figure 3 Prevalence of overweight and obesity and prevalence of obesity by age and sex in Québec, from 2007 to 2013
cycles of the Canadian Health Measures Survey. Error bars represent 95% Cl around each estimate. Black borders indicate
an estimate that must be interpreted with caution due to a coefficient of variation over 16.6%. Data not shown if coefficient of

variation over 33.3%. F, female; M, male.
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and 64.1% (95% CI 59.2% to 68.9%) of males were clas-
sified as overweight or obese; 24.0% (95% CI 20.3% to
27.6%) of all Ontarians, 23.7% (95% CI 18.6% to 28.7%)
of females and 24.3% (95% CI 20.6% to 28.0%) of
males were classified as obese. In Québec, 56.2% (95%
CI 51.3% to 61.1%) of all respondents, 52.7% (95% CI
46.2% to 59.2%) of females and 59.6% (95% CI 54.1%
to 65.2%) of males were classified as overweight or obese;
24.4% (95% CI 20.6% to 28.3%) of all Québecers, 25.0%
(95% CI 19.6% to 30.5%) of females and 23.9% (95%
CI 20.1% to 27.7%) of males were classified as obese.
Figure 2 shows the prevalence of overweight and obesity
combined and the prevalence of obesity for females and
males in five age groups in Ontario, as estimated by the
CHMS. Figure 3 shows the same information for Québec.

DISCUSSION

Averaged over 2007-2013, over half of the populations
of Ontario and Québec aged 6-79 were affected by
overweight or obesity, with almost a quarter affected
by obesity. While levels tended to be higher in older
age groups and among males, overweight and obesity
were high across all age-sex groups. These results are
similar to other Canadian prevalence estimates based
on different data sources.” ** Acceptability, based on the
combined CHMS response rate of 53%, is in line with
similar surveys of directly measured height and weight
in the USA and several European countries, which have
ranged from 45% to 69% in recent years.”” ** Additionally,
the CHMS appears to be representative of the popula-
tions of Ontario and Québec based on comparisons with
the census. While the proportion of respondents with
‘high school diploma’ as their highest education level was
higher in the census, this was likely due to two reasons.
First, the census excluded people younger than 15 from
its education question, most of whom would have yet to
complete high school. Second, census respondents with
some postsecondary education who did not complete a
degree/certificate/diploma were categorised as ‘high
school only’, while similar respondents in the CHMS were
categorised as ‘some postsecondary’. Median incomes
were also higher in the CHMS; however, differences may
be due to the time difference between the 2006 census
and the 2007-2013 CHMS sample, as median incomes in
Canada rose during this period.”

Sensitivity and predictive value positive were difficult
to assess, as there was no provincially representative gold
standard of overweight and obesity prevalence. The best
available option was the CCHS-Nutrition. Qualitative
comparisons yielded two notable differences in obesity
prevalence, which can both be attributed to high sampling
variability in the CCHS-Nutrition. Lastly, data quality is
acceptable, as indicated by the high degree of complete-
ness and the objective height and weight measures, which
are more accurate than self-reported measures.'® Correc-
tion factors have been developed to account for biased
self-reported BMI values; however, residual bias remains

after applying these because the biases vary by geography,
time, age, sex and socioeconomic status.'® The high
variability among some obesity estimates reduced data
quality. Several age-specific and sex-specific estimates of
obesity in both Ontario and Québec need to be inter-
preted with caution and one obesity estimate in Québec
was not reportable. However, none of the estimates of
overweight and obesity combined in the CHMS had to be
interpreted with caution.

Limitations

There are some limitations to our analysis that should be
considered. For one, the time period of the CHMS was
2007-2013, which did not overlap with the 2006 Census
or the 2015 CCHS-Nutrition. However, we do not expect
significant changes in sociodemographic characteristics
or overweight and obesity to occur over time differences
of this length. Representativeness of later CHMS cycles
can be examined using the 2016 Canada Census.?® Addi-
tionally, the publicly accessible data from the CCHS-Nu-
trition was not available in categories that exactly aligned
with the CHMS sampling strata, which limited our assess-
ment of sensitivity and predictive value positive to qualita-
tive comparisons. Another limitation was that the usable
CHMS data excluded respondents younger than 6 and
older than 79 at the time of the household interview,
so results are only representative within this age range.
There are also limitations with the BMI metric, which
does not measure the percentage or distribution of body
fat and may be less accurate for certain populations, such
as very muscular people.27 Nonetheless, BMI is a useful
metric due to its correlation with disease outcomes, ease
of collection and widespread use.'>?’

CONCLUSION

Combining three CHMS cycles appears to be, at present,
the best available option for ongoing monitoring of
objectively measured overweight and obesity prevalence
in Ontario and Québec. Six-year rolling averages, from
combining three 2-year cycles, can be produced every
2years as new cycles become available. Policy-makers
and researchers can use CHMS data to evaluate whether
interventions are effective at reducing the high preva-
lence of overweight and obesity in Ontario and Québec.
The CHMS directly measures many other health indica-
tors, such as indicators of diagnosed and undiagnosed
diabetes." ** Future analyses should examine whether
valid Ontario and Quebec-level estimates can be obtained
for other measures that are not available in routinely
collected provincial data sources.
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