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Bias in self-reported estimates of obesity 
in Canadian health surveys: An update on 
correction equations for adults
by Margot Shields, Sarah Connor Gorber, Ian Janssen and Mark S. Tremblay

he health consequences of excess body weight 
have made obesity a public health challenge 

throughout the world.1  Accurate monitoring of the 
prevalence of obesity is critical in the assessment of 
intervention programs.  

T

Obesity prevalence estimates are 
commonly based on body mass index 
(BMI), a measure of weight in relation 
to height.  Each year, Statistics Canada’s 
Canadian Community Health Survey 
collects self-reported height and weight 
data from respondents in order to monitor 
obesity trends at the national, provincial 
and health region levels.  However, 
self-reports overestimate height and 
underestimate weight.2,3  Consequently, 
the prevalence of obesity based on 
self-reported data is underestimated.  
Moreover, the magnitude of the bias has 
increased over time.4 

Another problem with using self-
reported data is that the relationship 
between obesity and obesity-
related diseases is distorted.  The 
misclassifi cation that occurs when 
BMI categories are based on self-
reported height and weight results in 
elevated associations between obesity 
and diseases such as hypertension and 
diabetes,5-7 and in underestimates of the 
health care burden of these conditions.7 

In 2005, the Canadian Community 
Health Survey collected both self-
reported and measured height and weight 

for a subsample of respondents.  Data 
for this subsample were used to develop 
correction equations to apply to the 
self-reported data to produce obesity 
prevalence estimates that approximated 
those derived from measured data.8

Statistics Canada planned to 
periodically collect both measured and 
self-reported height and weight from 
a subsample of Canadian Community 
Health Survey respondents to monitor 
the magnitude of the bias and adjust the 
correction equations.  Such data were, in 
fact, collected in 2008.  But around the 
same time, in partnership with Health 
Canada and the Public Health Agency 
of Canada, Statistics Canada  launched 
the Canadian Health Measures Survey,9 
which collected both self-reported and 
measured height and weight.  Because 
this survey will be conducted every two 
years, a decision was made to drop the 
direct measurement component from the 
Canadian Community Health Survey 
and use the Community Health Measures 
Survey to correct for biases in the self-
reported Canadian Community Health 
Survey data.  However, the context and 
methods of the two surveys differ:  before 
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respondents to the Canadian Health 
Measures Survey report their height and 
weight, they are informed that they will 
later be measured; Canadian Community 
Health Survey respondents do not know 
this.  Thus, the bias in height, weight, 
BMI, and consequently, the prevalence 
of obesity may differ between the two 
data sources and possibly preclude the 
use of Canadian Health Measures Survey 
data to establish correction equations for 
the Canadian Community Health Survey.

The purpose of this study was to 
address the following questions:

1. Does the bias in height, weight 
and BMI differ depending on the 
context of the survey?

2. Does the bias vary over time (2005 
versus 2008 Canadian Community 
Health Survey)?

3. Can correction equations be 
successfully applied to the self-
reported 2008 Canadian Community 
Health Survey data: 

 ● established with 2007 to 2009 
Canadian Health Measures 
Survey data?

 ● established with 2005 
Canadian Community Health 
Survey data?

Methods
Data sources
Data for this study were from the 2008 
and 2005 Canadian Community Health 
Surveys and the 2007 to 2009 Canadian 
Health Measures Survey. 

The Canadian Community Health 
Survey is an ongoing survey designed 
to provide cross-sectional estimates of 
health determinants, health status and 
health system use at a subprovincial 
level.10   The survey covers the non-
institutional household population aged 
12 or older in all provinces and territories, 
except members of the regular Canadian 
Forces and residents of Indian reserves, 
Canadian Forces bases (military and 
civilian), and some remote areas.  It is 
representative of 98% of the population. 

In both 2008 and 2005, a subsample 
of respondents was selected in the ten 

provinces (the territories were excluded) 
for direct measurement.  The subsamples 
were randomly selected from the 
Canadian Community Health Survey 
area frame for which all interviews were 
conducted in person in the respondent’s 
home.  These respondents were asked 
their height and weight, and later in the 
interview, their height and weight were 
measured.  Before they self-reported 
their height and weight, they had not 
been told that their measurements 
would be taken.  In 2008, the response 
rate to the subsample was 85.0% at the 
household level and 59.7% for the direct 
measurement component, for an overall 
response rate of 50.7%.  In 2005, the 
response rate to the subsample was 
87.0% at the household level and 64.2% 
for the direct measurement component, 
for an overall response rate of 55.9%.

Data for the Canadian Health 
Measures Survey were collected at 15 
sites across Canada from March 2007 
through February 2009.  The survey 
covered the household population aged 
6 to 79. Residents of Indian Reserves 
or Crown lands, institutions and certain 
remote regions, and full-time members 
of the Canadian Forces were excluded; 
96.3% of Canadians were represented.  
Technical details of the sample design 
can be found in a published report.11  
In addition to a detailed questionnaire 
administered in the respondent’s home, 
the survey involved physical measures 
(including height and weight) at a 
mobile examination centre one day to 
six weeks after the home interview.  In 
the introduction to the home interview 
(before the questions on height and 
weight were asked), respondents were 
told that measurements would be taken 
(“... the second part of the survey 
involves a visit to a clinic to collect 
direct physical measures such as blood 
pressure, height and weight, and fi tness 
levels”).12  The household response 
rate was 69.6%—that is, in 69.6% of 
selected households, the sex and date 
of birth of all household members were 
provided by a household resident.  In 
each responding household, one or two 
members were chosen to participate 

in the survey; 88.3% of selected 
respondents completed the household 
questionnaire, and 84.9% of those who 
completed the questionnaire participated 
in the subsequent examination centre 
component.  The overall response 
rate was 51.7%.  Because two people 
were selected in some households, the 
overall response rate is not the result of 
multiplying the household and person 
response rates.13 

Measures and defi nitions
This study is based on adults aged 18 to 
79 for whom both measured and self-
reported values of height and weight 
were collected.  Pregnant women were 
excluded.  Sample sizes for the Canadian 
Community Health Survey are 3,876 for 
2008 and 3,895 for 2005.  The sample 
size for the Canadian Health Measure 
Survey is 3,625.

In each survey, self-reported height 
and weight were collected in the 
respondent’s home with the questions:

 ● “How tall are you without shoes 
on?” Categories for height in 
feet and inches were listed on the 
questionnaire, with corresponding 
metric values in brackets. 

 ● “How much do you weigh?” After 
reporting weight, respondents were 
asked if they had reported in pounds 
or kilograms; more than 90% 
reported in pounds.

The Canadian Community Health 
Survey interview lasted about 50 
minutes.  Self-reported height and weight 
were collected close to the beginning, 
and the measurements were taken near 
the end.  Interviewers were trained to 
measure height and weight.  Height 
(without shoes) was measured to the 
nearest 0.5 cm with a measuring tape 
attached to a wall.  Weight was measured 
to the nearest 0.1 kg with a calibrated 
digital scale (ProFit UC-321 made by 
Lifesource).  

In the Canadian Health Measures 
Survey, the measures were taken 
at a mobile examination centre by 
specialists with a degree in kinesiology 
and certifi cation from the Canadian 
Society for Exercise Physiology as either 
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a Certifi ed Exercise Physiologist or 
Certifi ed Personal Trainer.  Height was 
measured to the nearest 0.1 cm using 
a ProScale M150 digital stadiometer 
(Accurate Technology Inc., Fletcher, 
USA), and weight, to the nearest 0.1 
kg with a Mettler Toledo VLC with 
Panther Plus terminal scale (Mettler 
Toledo Canada, Mississauga, Canada).  
Equipment was calibrated regularly.

Body mass index (BMI) is a measure 
of weight adjusted for height.  BMI 
is calculated by dividing weight in 
kilograms by the square of height in 
metres. “Measured BMI” refers to BMI 
calculated from measured height and 
weight, and “self-reported BMI,” to 
BMI calculated from self-reported height 
and weight.  Corrected BMI values 
were derived from correction equations 
applied to self-reported values.  Based 
on Canadian guidelines,14 which are 
in line with those of the World Health 
Organization,15  respondents were 
categorized as underweight (BMI less 
than 18.5 kg/m2), normal weight (BMI 
18.5 to 24.9 kg/m2), overweight (BMI 
25.0 to 29.9 kg/m2), or obese (BMI 30.0 
kg/m2 or more).

Analytical techniques
The bias associated with using self-
reported data for weight, height and 
BMI was estimated by calculating the 
difference between self-reported and 
measured values (self-reported minus 
measured).  A negative difference 
indicates under-reporting, and a positive 
difference, over-reporting.

The degree of misclassifi cation that 
resulted from using self-reports to assign 
respondents to BMI categories was 
assessed by calculating sensitivity and 
specifi city.  Sensitivity is the percentage 
of true positives (the percentage of 
obese, overweight, normal weight or 
underweight individuals, based on 
measured values, who were appropriately 
classifi ed as such based on self-reported 
values).  Specifi city is the percentage of 
true negatives (the percentage of non-
obese, non-overweight, non-normal 
weight, or non-underweight individuals 

correctly classifi ed as such based on self-
reported values). 

Previously established correction 
equations derived from the 2005 
Canadian Community Health Survey 
data8 were applied to 2008 Canadian 
Community Health Survey self-reported 
values.  The original study tested four 
models: 

 ● Model 1 (Height and Weight 
Full):  Measured height and weight 
were predicted based on self-
reported values along with factors 
significantly associated with the 
bias in height and weight.  BMI was 
calculated using these corrected 
values of height and weight.

 ● Model 2 (BMI Full):  Measured 
BMI was predicted based on self-
reported BMI as well as factors 
significantly associated with the 
bias in BMI.

 ● Model 3 (Height and Weight 
Reduced):  Measured height and 
weight were predicted based solely 
on the self-reported values, and 
BMI was calculated using these 
corrected values of height and 
weight.

 ● Model 4 (BMI Reduced):  Measured 
BMI was predicted based solely on 
self-reported BMI. 

The variables considered in relation 
to the bias in height, weight and BMI in 
the full models were determined from a 
review of the literature and availability 
in the survey:  age group, education, 
employment status, immigrant status, 
race/ethnicity, household income, self-
perceived general health, self-perceived 
mental health, chronic conditions 
(arthritis, hypertension, diabetes, heart 
disease, cancer and mood disorders), 
perceived stress, satisfaction with life, 
smoking status, perception of weight, 
leisure-time physical activity level, and 
end-digit preference.

All analyses were run separately 
for men and women.  Interactions and 
quadratic terms (including a quadratic 
term for BMI) were tested.  The four 
models were assessed by comparing 
corrected means for BMI, prevalence 
rates by BMI category, and sensitivity 

and specifi city values.  As no model 
was consistently superior, the model 
based solely on self-reported BMI (BMI 
reduced) was recommended because it 
was the most parsimonious.8

For the current study, the methods 
used to generate the correction equations 
in the earlier study were replicated using 
2007 to 2009 Canadian Health Measures 
Survey data.  The equations were then 
applied to self-reported values from 
the 2008 Canadian Community Health 
Survey.  As in the earlier study, the 
results for the four models were similar, 
and therefore, only the results of the BMI 
reduced models are presented here.  Thus, 
the current study evaluates the feasibility 
of correcting self-reported BMI values in 
the 2008 Canadian Community Health 
Survey using two BMI reduced models: 
one applying equations based on the BMI 
reduced model from the 2005 Canadian 
Community Health Survey data, and the 
other applying equations based on the 
BMI reduced model from the 2007 to 
2009 Canadian Health Measures Survey 
data (Appendix Table A).

Corrected prevalence estimates of 
BMI categories for the 2008 Canadian 
Community Health Survey were 
produced based on the two models to see 
how closely they approximated estimates 
based on measured values.  Sensitivity 
and specifi city estimates based on 
corrected values were generated for each 
model.

Correction equations were also 
developed based on half the 2008 
Canadian Community Health Survey 
sample and then applied to the other half  
(similar to the approach in the earlier 
study).  The results were similar to what 
was observed when the 2005 correction 
equations were applied to the 2008 
Canadian Community Health Survey 
data (data not shown).

Data for all surveys were weighted, 
and all measures of variance 
were estimated with the bootstrap 
technique16,17 to account for the complex 
survey designs.  For the Canadian Health 
Measures Survey, the number of degrees 
of freedom was specifi ed as 11.  SAS 
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Table 1
Mean height, weight, body mass index (BMI) and prevalence of obesity, by 
collection method and sex, household population aged 18 to 79, Canada, 2008, 
2007 to 2009, and 2005

Self-reported Measured Bias

Estimate

95%
confidence

interval
Estimate

95%
confidence

interval
Self-

reported
minus 

measured

95%
confidence

interval
from to from to from to

 

2008 Canadian Community 
Health Survey
Men
Mean height (cm) 175.8* 175.3 176.3 174.6 174.1 175.1 1.2 0.9 1.5
Mean weight (kg) 81.6* 80.7 82.5 83.8 82.8 84.7 -2.2 -2.4 -1.9
Mean BMI (kg/m2) 26.4* 26.1 26.6 27.5 27.2 27.9 -1.2 -1.4 -1.0
% obese (BMI 30.0 kg/m2 or more) 18.5* 16.0 21.2 26.1 23.4 28.9 -7.6 -9.5 -5.7
Women
Mean height (cm) 162.1* 161.7 162.5 161.2 160.7 161.6 0.9 0.6 1.2
Mean weight (kg) 66.8* 66.0 67.7 69.5 68.6 70.4 -2.7 -2.9 -2.4
Mean BMI (kg/m2) 25.4* 25.1 25.7 26.9 26.5 27.3 -1.5 -1.7 -1.2
% obese (BMI 30.0 kg/m2 or more) 16.1* 14.2 18.2 23.3 20.8 25.9 -7.2 -9.2 -5.2

2007 to 2009 Canadian Health 
Measures Survey
Men
Mean height (cm) 176.4* 175.5 177.2 175.1 174.4 175.9 1.2 1.0 1.4
Mean weight (kg) 83.9* 82.2 85.7 84.6 82.8 86.4 -0.6† -0.9 -0.3
Mean BMI (kg/m2) 26.9* 26.6 27.3 27.5 27.1 27.9 -0.6† -0.7 -0.5
% obese (BMI 30.0 kg/m2 or more) 21.2* 17.5 25.4 24.2 20.6 28.2 -3.0† -5.7 -0.3
Women
Mean height (cm) 163.1* 162.7 163.6 162.3 161.9 162.8 0.8 0.6 1.0
Mean weight (kg) 68.4* 66.4 70.5 70.1 68.1 72.1 -1.6† -1.9 -1.4
Mean BMI (kg/m2) 25.8* 25.0 26.5 26.6 25.9 27.4 -0.9† -1.0 -0.7
% obese (BMI 30.0 kg/m2 or more) 18.8* 15.4 22.8 23.2 19.3 27.6 -4.4† -6.5 -2.2

2005 Canadian Community 
Health Survey
Men
Mean height (cm) 176.4* 176.0 176.9 175.3 174.7 175.8 1.1 0.8 1.5
Mean weight (kg) 82.0* 81.0 83.0 83.9 82.8 84.9 -1.9 -2.2 -1.6
Mean BMI (kg/m2) 26.3* 26.0 26.6 27.3 27.0 27.7 -1.0 -1.2 -0.8
% obese (BMI 30.0 kg/m2 or more) 16.7* 14.0 19.9 26.2 23.1 29.4 -9.4 -11.9 -7.0
Women
Mean height (cm) 162.6* 162.1 163.1 162.1 161.5 162.6 0.6 0.3 0.8
Mean weight (kg) 66.6* 65.5 67.6 69.4 68.2 70.5 -2.8 -3.1 -2.4
Mean BMI (kg/m2) 25.2* 24.8 25.6 26.5 26.0 26.9 -1.3 -1.5 -1.1
% obese (BMI 30.0 kg/m2 or more) 16.0* 13.7 18.6 23.0 20.3 25.9 -7.0 -8.7 -5.3
* signifi cantly different from estimate for measured (p < 0.05)
† signifi cantly different from corresponding estimate for 2008 Canadian Community Health Survey (p < 0.05)
Sources: 2008 Canadian Community Health Survey (subsample); 2007 to 2009 Canadian Health Measures Survey; 2005 Canadian 

Community Health Survey (subsample 2).

(version 9.1) and SUDAAN (version 10) 
were used for all analyses.

Results
For both sexes in each survey, height 
was over-reported, and weight, under-
reported (Table 1).  As a result, mean 
BMI and the prevalence of obesity were 
higher when based on measured than on 
self-reported data.

The magnitude of the bias in height 
was similar in each survey.  This was not 
true for weight.  In the 2008 Canadian 
Community Health Survey, weight was 
under-reported by an average of 2.2 
kg among men, and by 2.7 kg among 
women.  Results had been similar in 2005, 
with men under-reporting by an average 
of 1.9 kg, and women, 2.8 kg.  In the 
2007 to 2009 Canadian Health Measures 
Survey, weight was under-reported to a 
lesser degree—0.6 kg among men and 
1.6 kg among women.  Consequently, 
the bias in the prevalence of obesity was 
approximately twice as high in the two 
Canadian Community Health Surveys as 
in the Canadian Health Measures Survey 
(Table 1).

Sensitivity and specifi city values 
were similar for the two Canadian 
Community Health Surveys (Table 
2).  In the Canadian Health Measures 
Survey, sensitivity values were higher 
for overweight and obese men and 
obese women than in the 2008 Canadian 
Community Health Survey.  Specifi city 
for normal-weight men and women was 
higher in the Canadian Health Measures 
Survey than in the 2005 and 2008 
Canadian Community Health Surveys.

Corrections were made to the self-
reported BMI values in the 2008 
Canadian Community Health Survey 
based on two sets of regression equations 
(one generated from the 2005 Canadian 
Community Health Survey, and the other 
from the Canadian Health Measures 
Survey) (see Methods and Appendix 
Table A).

In the 2008 Canadian Community 
Health Survey,  based on self-
reported height and weight, BMI was 
underestimated by 1.2 kg/m2 for men 

and by 1.5 kg/m2 for women (Table 3).  
Application of the corrections based on 
the Canadian Health Measures Survey 
model reduced the bias to 0.6 kg/m2 for 
men and to 0.7 kg/m2 for women.  Use 
of the 2005 Canadian Community Health 
Survey correction equations further 
decreased the bias—to 0.2 kg/m2 for men 
and to 0.3 kg/m2 for women (Table 3).  
Although both models reduced the BMI 
bias, means based on corrected values 

remained signifi cantly lower than means 
based on measured values.

For both sexes, percentage 
distributions by BMI category differed 
signifi cantly when based on self-reported 
versus measured values (Table 4).  The 
correction equations yielded distributions 
closer to those based on measured 
values.  However, for the distributions 
based on the Canadian Health Measures 
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Table 2
Sensitivity and specifi city values for self-reported data, by sex, household 
population aged 18 to 79, Canada, 2008, 2007 to 2009, and 2005

2008 Canadian 
Community

Health Survey

2007 to 2009
Canadian Health 
Measures Survey

2005 Canadian 
Community

Health Survey

%

95%
confidence

interval
%

95%
confidence

interval
%

95%
confidence

interval
from to from to from to

 

Sensitivity (% true positives)
Men
Underweight 58.7 29.0 83.1 75.3 39.2 93.5 38.8 14.7 70.1
Normal weight 90.6 85.5 94.0 90.1 85.6 93.3 94.0 91.3 96.0
Overweight 69.7 65.2 73.8 78.8* 72.8 83.8 71.3 66.0 76.1
Obese 67.4 61.1 73.1 78.9* 69.6 85.9 58.9 51.7 65.8
Women
Underweight 73.0 58.0 84.2 69.1 38.3 88.9 77.0 58.6 88.8
Normal weight 93.6 90.8 95.6 94.7 92.4 96.3 91.7 88.1 94.2
Overweight 68.4 63.4 73.1 74.3 68.9 79.0 63.7 57.5 69.4
Obese 65.2 58.4 71.5 77.9* 68.4 85.2 67.4 60.7 73.5

Specifi city (% true negatives)
Men
Underweight 99.7 99.2 99.9 99.8 99.3 100.0 99.6 99.3 99.8
Normal weight 81.6 78.6 84.3 89.1* 84.2 92.6 83.5 80.1 86.4
Overweight 81.5 77.6 84.8 85.8 80.2 90.0 79.7 76.0 83.0
Obese 98.8 97.5 99.4 97.2 95.5 98.3 98.2 96.0 99.2
Women
Underweight 97.8 96.6 98.6 98.6 97.6 99.2 97.8 96.8 98.4
Normal weight 81.6 78.7 84.3 86.3* 83.5 88.7 79.0 75.0 82.5
Overweight 88.4 85.4 90.9 91.4 87.9 93.9 88.5 85.8 90.8
Obese 98.8 98.0 99.3 99.0 97.2 99.6 99.4 98.9 99.6
* signifi cantly different from estimate for 2008 Canadian Community Health Survey (p < 0.05)
Sources: 2008 Canadian Community Health Survey (subsample); 2007 to 2009 Canadian Health Measures Survey; 2005 Canadian 

Community Health Survey (subsample 2).

Table 3
Mean body mass index (BMI) for self-reported, measured and corrected data, by sex, household population aged 18 to 
79, Canada, 2008

Self-reported Measured

Corrected
Based on 2007 to 2009

Canadian Health
Measures Survey

Based on 2005
Canadian Community

Health Survey

Mean Bias

95%
confidence

interval
Mean Mean Bias

95%
confidence

interval
Mean Bias

95%
confidence

interval
from to from to from to

 

Men 26.4* -1.2 -1.4 -1.0 27.5 26.9* -0.6 -0.8 -0.4 27.3* -0.2 -0.4 0.0
Women 25.4* -1.5 -1.7 -1.2 26.9 26.2* -0.7 -0.9 -0.5 26.6* -0.3 -0.5 -0.1
* signifi cantly different from measured estimate (p < 0.05)
Note: The bias is the mean of the difference between the self-reported/corrected value and the measured value.
Source: 2008 Canadian Community Health Survey (subsample).

Survey correction equations, signifi cant 
differences remained.  

Among men, the prevalence of obesity 
in the 2008 Canadian Community Health 
Survey was 26.1% based on measured 
values, and 18.5% based on self-reported 
values.  When the self-reported values 
were corrected using the Canadian 
Health Measures Survey correction 
equation, the prevalence of obesity was 
22.0% (Table 4), signifi cantly below  
the measured value.  By contrast, the 
prevalence of obesity based on the 2005 
Canadian Community Health Survey 
correction equation—24.9%—was not 
statistically different from the measured 
estimate.

Results were similar for women.  In 
the 2008 Canadian Community Health 
Survey, the prevalence of obesity among 
women was 23.3% based on measured 
values and 16.1% based on self-reported 
values; using the 2005 correction 
equation, the corrected self-reported 
estimate was 22.8%, which was not 
statistically different from the measured 
estimate.  Although the Canadian Health 
Measures Survey correction equation 
improved the estimate based on self-
reported values, it remained signifi cantly 
below the measured estimate.
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Table 4
Percentage distribution of population, by body mass index (BMI) category and sex, based on self-reported, measured 
and corrected data,  household population aged 18 to 79, Canada, 2008

BMI category

Self-reported Measured

Corrected
Based on 2007 to 2009

Canadian Health
Measures Survey

Based on 2005
Canadian Community

Health Survey

%

95%
confidence

interval
%

95%
confidence

interval
%

95%
confidence

interval
%

95%
confidence

interval
from to from to from to from to

 

Men
Underweight 1.2E 0.7 2.0 1.4E 0.8 2.6 1.1E 0.6 1.9 1.1E 0.6 1.9
Normal weight 40.2* 37.2 43.4 30.3 27.4 33.4 33.1* 30.1 36.3 32.1 29.1 35.2
Overweight 40.1 36.9 43.4 42.2 39.2 45.3 43.8 40.5 47.2 42.0 38.8 45.1
Obese 18.5* 16.0 21.2 26.1 23.4 28.9 22.0* 19.4 24.8 24.9 22.3 27.7
p-value Chi-squared test† p=0.00 p=0.00 p=0.20

Women
Underweight 4.0* 3.0 5.5 2.6E 1.8 3.7 2.9E 2.0 4.3 1.9E 1.2 3.1
Normal weight 50.3* 47.3 53.3 42.4 39.3 45.6 44.4* 41.3 47.6 41.8 38.7 45.0
Overweight 29.6 26.7 32.7 31.7 28.8 34.8 33.3 30.2 36.4 33.5 30.5 36.7
Obese 16.1* 14.2 18.2 23.3 20.8 25.9 19.4* 17.2 21.8 22.8 20.4 25.3
p-value Chi-squared test† p=0.00 p=0.00 p=0.27
* signifi cantly different from measured estimate (p < 0.05)
† result of Chi-squared test comparing self-reported/corrected BMI distribution with measured distribution
E use with caution
Source: 2008 Canadian Community Health Survey (subsample).

Based on self-reported 2008 
Canadian Community Health Survey 
data, sensitivity for the obese category 
was 67% for men and 65% for women, 
meaning that self-reports correctly 
classifi ed about two-thirds of obese 
men and women (Table 5).  Corrections 
using the Canadian Health Measures 
Survey equations improved sensitivity 
to 77% for men and to 75% for women.  
However, the 2005 correction equations 
yielded even higher sensitivity values:  
84% for men and 82% for women.

The use of correction equations also 
improved sensitivity estimates for the 
overweight category.  However, for 
the normal-weight category, sensitivity 
estimates based on corrected values were 
lower than those based on self-reported 
values:  in some cases, respondents 
correctly classifi ed as normal weight 
based on self-reports were erroneously 
classifi ed as overweight based on the 
correction equations. 

Correction equations, notably those 
based on the 2005 Canadian Community 
Health Survey, improved specifi city 
estimates for the normal-weight category.  

For the obese category, the correction 
equations slightly reduced specifi city.

The ultimate goal of establishing 
correction equations for the Canadian 
Community Health Survey is to be 
able to apply them to the full sample in 
order to estimate obesity at provincial 
and health region levels.  To this end, 
the two sets of correction equations 
were applied to the full 2007 to 2008 
Canadian Community Health Survey 
sample of 107,141 respondents aged 18 
to 79, 38% of whom were interviewed 
in person, and the remaining 62%, by 
telephone.  For both sexes, full-sample 
obesity estimates corrected with the 
2005 equations were similar to measured 
obesity estimates based on the 2008 
subsample (Table 6).  In fact, corrected 
estimates for all BMI categories based 
on the 2005 correction equations were 
similar to measured estimates except 
for normal-weight women for whom the 
corrected estimate was somewhat higher.  
Again, the Canadian Health Measures 
Survey correction equations resulted 
in some improvements, but they were 
less effective than the 2005 correction 
equations.

Discussion
Consistent with past research,2 this study 
found biases when height and weight are 
based on self-reported values.  Because 
survey respondents tended to over-report 
height and under-report weight, the 
self-reported data underestimated the 
prevalence of obesity.

The magnitude of the bias in height 
was similar across the three surveys, 
but the bias in weight was lower in the 
Canadian Health Measures Survey than 
in the two Canadian Community Health 
Surveys.  As a result, the bias in the 
prevalence of obesity was approximately 
twice as high in the two Canadian 
Community Health Surveys as in the 
Canadian Health Measures Survey.  
Sensitivity for the obese category was 
substantially higher in the Canadian 
Health Measures Survey, meaning that 
obese respondents to that survey were 
far more likely to be accurately identifi ed 
as obese based on self-reported values.  
Survey context likely played a role in 
these discrepancies.  Before they reported 
their height and weight, respondents to 
the Canadian Health Measures Survey 
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Table 5
Sensitivity and specifi city values for self-reported and corrected data, by sex,  
household population aged 18 to 79, Canada, 2008

Self-reported

Corrected
Based on

2007 to 2009
Canadian Health
Measures Survey

Based on 2005
Canadian 

Community
Health Survey

%

95%
confidence

interval
%

95%
confidence

interval
%

95%
confidence

interval
from to from to from to

 

Sensitivity (% true positives)
Men
Underweight 58.7 29.0 83.1 58.7 29.0 83.1 58.7 29.0 83.1
Normal weight 90.6 85.5 94.0 84.9* 79.7 89.0 83.5* 77.9 87.8
Overweight 69.7 65.2 73.8 80.0* 75.8 83.7 78.4* 73.8 82.4
Obese 67.4 61.1 73.1 77.4* 71.8 82.1 83.7* 78.8 87.6
Women
Underweight 73.0 58.0 84.2 55.2* 38.3 71.1 26.4* 14.6 43.0
Normal weight 93.6 90.8 95.6 89.8* 86.2 92.5 85.4* 81.4 88.7
Overweight 68.4 63.4 73.1 79.0* 74.5 83.0 77.6* 73.1 81.6
Obese 65.2 58.4 71.5 75.4* 69.1 80.8 81.5* 74.9 86.6

Specifi city (% true negatives)
Men
Underweight 99.7 99.2 99.9 99.8 99.3 99.9 99.8 99.3 99.9
Normal weight 81.6 78.6 84.3 89.4* 86.8 91.5 90.2* 87.6 92.3
Overweight 81.5 77.6 84.8 82.6 79.0 85.7 84.7* 81.2 87.6
Obese 98.8 97.5 99.4 97.5* 96.0 98.5 95.8* 93.9 97.2
Women
Underweight 97.8 96.6 98.6 98.5* 97.2 99.2 98.8* 97.5 99.4
Normal weight 81.6 78.7 84.3 89.0* 86.5 91.1 90.3* 87.9 92.3
Overweight 88.4 85.4 90.9 88.0 85.0 90.5 87.0 83.9 89.5
Obese 98.8 98.0 99.3 97.6* 96.0 98.5 95.0* 93.3 96.3
* signifi cantly different from self-reported estimate (p < 0.05)
Source: 2008 Canadian Community Health Survey (subsample).

were informed that their height and 
weight would later be measured.  By 
contrast, the subsample of respondents 
selected for the direct measurement 
component of the Canadian Community 
Health Survey had no prior indication that 
their measurements would be taken.  As 
suggested in other research,18 self-reports 
may be more accurate if respondents 
know that they will be weighed and 
measured.   

The methodology and context of 
the Canadian Health Measures Survey 
are similar to the National Health 
and Nutrition Examination Survey 
(NHANES) conducted in the United 
States.19  The bias in height in the 
Canadian Health Measures Survey 
and the Canadian Community Health 
Surveys is similar to that in the 2003/2004 

NHANES (1.2 cm for men and 0.5 cm 
for women aged 18 to 74).4  For women 
aged 18 to 74, the bias in weight in the 
NHANES (-1.3 kg) was similar to that 
in the Canadian Health Measures Survey 
(-1.6 kg), and substantially less than the 
bias in the 2008 Canadian Community 
Health Survey (-2.7 kg).  In the Canadian 
Health Measures Survey, men also 
under-reported weight but not as much 
as in the Canadian Community Health 
Survey; in the NHANES, men did not 
under-report weight.

The current study found no change 
in the bias between the 2005 and 2008 
Canadian Community Health Surveys, 
although three years is a short period over 
which to assess change.  Nonetheless, a 
Swiss study found that the bias remained 
relatively constant in that population 

What is already 
known on this 
subject?

 ■ Body mass index values based 
on self-reported height and weight 
underestimate the true prevalence of 
obesity.

 ■ For fiscal and logistical reasons, the 
practice of collecting self-reported 
height and weight will continue 
in Statistics Canada’s Canadian 
Community Health Survey.

 ■ Correction equations based on half 
of the 2005 Canadian Community 
Health Survey subsample, for 
whom both measured and self-
reported values were collected, were 
successfully applied to the other 
half of the sample to produce more 
accurate estimates of obesity.

What does this study 
add?

 ■ The bias in obesity estimates 
appears to depend on survey 
context.

 ■ The bias in weight in the 2007 to 
2009 Canadian Health Measures 
Survey (respondents were aware 
that direct measures would be taken) 
was substantially lower than the 
bias in the Canadian Community 
Health Survey (respondents were not 
informed before self-reporting that 
direct measures would be taken).

 ■ Correction equations based on 2005 
Canadian Community Health Survey 
data were successfully applied 
to self-reported 2008 Canadian 
Community Health Survey values to 
produce more accurate estimates of 
obesity.

 ■ Differences between corrected 
estimates of obesity from the 
Canadian Community Health Survey 
and measured estimates from the 
Canadian Health Measures Survey 
should be monitored over time to 
determine if the bias in self-reported 
values is changing and if new 
correction equations need to be 
developed.
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Table 6
Percentage distribution of population, by body mass index (BMI) category and sex, based on self-reported, measured 
and corrected data for full 2007 to 2008 Canadian Community Health Survey, household population aged 18 to 79, 
Canada

BMI category

Self-reported Measured

Corrected
Based on 2007 to 2009

Canadian Health
Measures Survey

Based on 2005
Canadian Community

Health Survey

%

95%
confidence

interval
%

95%
confidence

interval
%

95%
confidence

interval
%

95%
confidence

interval
from to from to from to from to

 

Men
Underweight 1.1 1.0 1.3 1.4E 0.8 2.6 0.9 0.8 1.1 0.9 0.8 1.1
Normal weight 40.0* 39.3 40.7 30.3 27.4 33.4 33.6* 32.9 34.3 32.7 32.0 33.3
Overweight 40.5 39.8 41.3 42.2 39.2 45.3 43.9 43.2 44.6 41.9 41.2 42.6
Obese 18.3* 17.8 18.8 26.1 23.4 28.9 21.6* 21.1 22.2 24.5 23.9 25.0
p-value Chi-squared test† p=0.00 p=0.00 p=0.23

Women
Underweight 4.1* 3.8 4.4 2.6E 1.8 3.7 2.5 2.2 2.7 2.0 1.8 2.2
Normal weight 52.7* 52.0 53.3 42.4 39.3 45.6 48.4* 47.8 49.1 45.8* 45.2 46.4
Overweight 27.1* 26.5 27.7 31.7 28.8 34.8 30.3 29.7 30.9 30.1 29.5 30.7
Obese 16.1* 15.7 16.6 23.3 20.8 25.9 18.8* 18.3 19.3 22.1 21.6 22.7
p-value Chi-squared test† p=0.00 p=0.00 p=0.17
* signifi cantly different from measured estimate (p < 0.05)
† result of Chi-squared test comparing self-reported/corrected BMI distribution with measured distribution
E use with caution
Note: Measured estimates are based on the 2008 Canadian Community Health Survey subsample. Self-reported and corrected estimates are based on the full 2007 to 2008 Canadian Community 

Health Survey sample.
Sources: 2007 to 2008 Canadian Community Health Survey (full sample); 2008 Canadian Community Health Survey (subsample).

over three decades.20  A study that 
compared changes in the bias in BMI 
across multiple NHANES cycles (1976 
to 1980, 1988 to 1994, 2003/2004) 
with changes in the bias between the 
Canadian Heart Health Surveys (from 
1986 to 1992) and the 2005 Canadian 
Community Health Survey concluded 
that the bias remained relatively stable 
in the United States but rose in Canada.4   
However, the context of the Canadian 
Heart Health Surveys was similar to 
the NHANES and the Canadian Health 
Measures Survey in that respondents 
knew that they would be required to 
visit a clinic for physical measurements.  
In the Canadian Heart Health Surveys, 
weight was underestimated by 1.8 kg 
among men and by 2.3 kg among women 
(based on the population aged 18 to 74 
age-standardized to the 2001 Canadian 
census).  While this bias is less than in 
the 2005 and 2008 Canadian Community 
Health Surveys, it is substantially more 
than in the Canadian Health Measures 
Survey (weight was underestimated 

by 0.6 kg among men and by 1.6 kg 
among women aged 18 to 74).  In the 
Canadian Heart Health Surveys, height 
was overestimated by 0.6 cm among 
men and by 0.2 cm among women.  This 
bias in height is less than in the Canadian 
Health Measures Survey (1.2 cm for men 
and 0.7 cm for women aged 18 to 74) 
or either Canadian Community Health 
Survey.  In Canada, a lack of data points 
from surveys conducted in a similar 
fashion prevents tracking trends in the 
bias over time.

With some success, other studies 
have employed correction equations to 
adjust self-reported BMI values.8,21-25  
However, the external applicability of 
these correction equations depends on 
factors such as survey context, changes 
in the bias over time, and the population 
group studied.  Because the bias in the 
Canadian Health Measures Survey was 
signifi cantly different from those in the 
Canadian Community Health Surveys, 
the use of regression equations based on 
Canadian Health Measures Survey data 

had limited success in correcting self-
reported 2008 Canadian Community 
Health Survey estimates.  This was 
particularly true for the prevalence 
of obesity, with a 3- to 4-percentage-
point difference remaining between 
the corrected and measured estimates.  
Results were similar in an American 
study that applied regression equations 
based on data from the NHANES to 
data from the Behavioural Risk Factor 
Surveillance System, which collects 
only self-reported values for height and 
weight.18  A previous study based on 
data from a Dutch population survey also 
found that correction equations may not 
be applicable to other datasets.26 

In the current study, when the 
regression equations based on the 2005 
Canadian Community Health Survey 
were applied to the self-reported 2008 
data, the corrected obesity prevalence 
estimates approximated those based on 
measured data.  Although sensitivity for 
the normal-weight group was somewhat 
reduced, substantial improvements 
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in sensitivity were realized for both 
sexes in the obese group.  Use of the 
2005 correction equations would be 
particularly effective for studies based on 
the 2008 Canadian Community Health 
Survey that dichotomize BMI as obese 
or not obese. 

When the 2005 correction equations 
were applied to the full 2007 to 2008 
Canadian Community Health Survey 
sample, obesity estimates were 
statistically similar to those derived from 
measured values for the 2008 subsample.  
These improvements were realized even 
though 62% of the interviews in the 
full sample were by telephone.  While 
further studies are needed to assess the 
applicability of the equations at provincial 
and subprovincial levels, the use of 
correction equations is recommended for 
all analyses using Canadian Community 
Health Survey data.

Limitations
The response rates were 51.7% for the 
Canadian Health Measures Survey, 
50.7% for the 2008 Canadian Community 
Health Survey, and 55.9% for the 2005 
Canadian Community Health Survey.  
Sampling weights were adjusted to 
compensate for the various levels of 
non-response, but estimates could be 

biased if respondents’ characteristics 
differed signifi cantly from those of non-
respondents.

Differential non-response may have 
resulted in the higher bias in the self-
reported data from Canadian Community 
Health Survey than from the Canadian 
Health Measures Survey.  However, 
prevalence estimates by BMI categories 
based on measured height and weight did 
not differ between the 2008 Canadian 
Community Health Survey and the 2007 
to 2009 Canadian Health Measures 
Survey, which suggests that the 
differences in the bias in the self-reported 
data from the two surveys were due to 
survey context rather than differential 
non-response.

An American study27 and a study 
based on Canadian Community Health 
Survey data28 found that telephone 
interviews resulted in a larger bias in 
self-reported obesity estimates than did 
in-person interviews.  However, in the 
current study, the self-reported 2008 
Canadian Community Health Survey 
obesity estimates were similar for the 
subsample, for which only on in-person 
interviews were conducted, and for the 
full 2007 to 2008 sample, for which 
62% of interviews were conducted by 
telephone.  When the 2005 regression 

equations were applied to the full 2007 
to 2008 Canadian Community Health 
Survey sample, the corrected obesity 
estimates approximated those based on 
measured data.  The differential bias in 
telephone versus in-person interviews 
may be changing over time.

Conclusion
Although directly measured height 
and weight provide the most accurate 
estimates of the prevalence of obesity, 
cost and logistical considerations oblige 
the Canadian Community Health Survey 
to continue to collect self-reported data.  
The use of Canadian Health Measures 
Survey data to develop equations to 
correct for the bias in these self-reports 
is less effective than equations from a 
subsample of Canadian Community 
Health Survey respondents whose height 
and weight were measured.  Nonetheless, 
it is important to monitor differences in 
measured estimates of obesity from the 
Canadian Health Measures Survey and 
corrected estimates from the Canadian 
Community Health Survey over time.  
Differences would indicate that the 
bias in self-reported values is changing, 
resulting in the need to develop 
new equations to minimize bias and 
approximate measured values. ■
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Table A
Regression equations for correcting self-reported values of body mass index (BMI), by sex, BMI reduced models, based 
on 2005 Canadian Community Health Survey data and 2007 to 2009 Canadian Health Measures Survey data, household 
population aged 18 to 79, Canada

Coeffi cient
Standard

error p-value
Standardized

coeffi cient
Standard

error p-value
 

Based on 2005 Canadian Community
Health Survey† (population aged 18 or older)
Men Intercept -1.07575 0.555 ... ... ... ...
R2=0.85 BMI self-reported 1.07592 0.020 0.000 0.92416 0.018 0.000
Women Intercept -0.12374 0.728 ... ... ... ...
R2=0.91 BMI self-reported 1.05129 0.030 0.000 0.95554 0.027 0.000

Based on 2007 to 2009
Canadian Health Measures Survey
Men Intercept -0.29227 0.289 ... ... ... ...
R2=0.93 BMI self-reported 1.03239 0.011 0.000 0.96473 0.011 0.000
Women Intercept 0.10927 0.250 ... ... ... ...
R2=0.95 BMI self-reported 1.02584 0.010 0.000 0.97605 0.009 0.000
† equations developed in Reference 8
... not applicable
Sources: 2007 to 2009 Canadian Health Measures Survey; 2005 Canadian Community Health Survey (subsample 2).
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