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Abstract

Introduction: The objective of this study was to assess bias in the body mass index
(BMI) measure in the Canadian Maternity Experiences Survey (MES) and possible
implications of bias on the relationship between BMI and selected pregnancy
outcomes.

Methods: We assessed BMI classification based on self-reported versus measured val-
ues. We used a random sample of 6175 women from the MES, which derived BMI from
self-reported height and weight, and a random sample of 259 women who had previ-
ously given birth from the Canadian Health Measures Survey (CHMS), which derived
BMI from self-reported and measured height and weight. Two correction equations were
applied to self-reported based BMI, and the impact of these corrections on associations
between BMI and caesarean section, small-for-gestational age (SGA) and large-for-ges-
tational age (LGA) births was studied.

Results: Overall, 86.9% of the CHMS subsample was classified into the same BMI cate-
gory based on self-reported versus measured data. However, misclassification had a
substantial effect on the proportion of women in underweight and obese BMI catego-
ries. For example, 14.5% versus 20.8% of women were classified as obese based on
self-reported data versus measured data. Corrections improved estimates of obesity
prevalence, but over- and underestimated other BMI categories. Corrections had nonsig-
nificant effects on the associations between BMI and SGA, LGA, and caesarean section.

Conclusion: While there was high concordance in BMI classification based on self-
reported versus measured height and weight, bias in self-reported based measures may
slightly over- or underestimate the risks associated with a particular BMI class. However,
the general trend in associations is unaffected.

Keywords: body mass index, self-reported prepregnancy weight, self-reported height,
reproductive outcomes, validity

Highlights

e Bias in measurement of body mass
index (BMI) may have implications
on the association between BMI and
some pregnancy outcomes, such as
caesarean, small-for-gestational age
and large-for-gestational age births.

e The authors assessed BMI classifi-
cation based on self-reported ver-
sus measured values using random
samples of women from the
Maternity Experiences Survey and
from the Canadian Health
Measures Survey.

¢ Discrepancies in the proportion of
women in BMI categories were
highest for women classified as
being underweight or obese based
on self-reported height and weight,
but overall, there was high concor-
dance between BMI classes based
on self-reported versus measured
data.

e BMI derived from self-reported data
appears to be a justifiable and reason-
able way to identify overall trends in
the association between prepregnancy
BMI and pregnancy outcomes.

Introduction

Maternal prepregnancy body mass index
(BMI) is an important predictor of certain
pregnancy outcomes. Both high and low
BMI are associated with increased risks of
adverse outcomes for the mother and
child, such as caesarean section, small-
for-gestational age (SGA) and large-for-
gestational age (LGA) births.!?

Population-level BMI information is often
derived from self-reports of height and
weight. Past research has demonstrated
that such self-reported data tend to over-
estimate height and underestimate weight,
resulting in an underestimation of over-
weight and obesity (BMI > 25.0 kg/m?).%¢
Directly measured data provide more
accurate information but are expensive to
collect. Consequently, self-reported data

will continue to be a source of prepreg-
nancy BMI information. This makes it
important to understand the magnitude
and impact of any bias in these data.

The Maternity Experiences Survey (MES),
conducted in 2006-2007, gathered infor-
mation from a nationally representative
sample of women who had given birth in
Canada in 2005-2006.” These data
included self-reported height and prepreg-
nancy weight; these were used to derive
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prepregnancy BMI in this population and
study its associations with adverse preg-
nancy outcomes. In 2007-2009, the
Canadian Health Measures Survey
(CHMS) collected self-reported and mea-
sured height and weight for a national
representative sample of Canadians,
including females of reproductive age.?
Although CHMS data cannot be directly
linked to the MES, their availability for a
similar period as MES data provides an
opportunity to examine a subset of the
population comparable to that from which
the MES was drawn, to estimate the
degree of bias in MES BMI data and deter-
mine possible implications of this bias on
well-established relationships between
prepregnancy BMI and selected pregnancy
outcomes.

Methods
Data

The 2006-2007 MES was a cross-sectional
survey of a stratified random sample of
6421 women who had a singleton live
birth in Canada in 2005-2006 (5-13
months prior to data collection).” We
focussed on a subset of 6175 respondents
aged 18 to 44 years whose prepregnancy
BMI data, derived from self-reported
height and weight, were available. Each
MES record was weighted, so this subset
represents a population of 74 000 women.

The 2007-2009 CHMS was the first cycle
of a national survey of physical health
measures collected through in-person
interviews and direct measurement. It
captured data on height and weight, along
with many other determinants of health.
It included 259 women who were aged 18
to 44 years old, had ever had a live birth,
had complete data on two measures of
BMI, one based on self-reported height
and weight and the other on measured
height and weight, were not currently
pregnant and had a child younger than 5
years old in their household.

Like the MES, each CHMS record was
weighted, representing a population of
1 386 500 women. The sampling weights
in both the MES and the CHMS took into
consideration the sample design and non-
response; they were calculated within
weighting classes, which generally corre-
sponded to the strata used to draw the

sample. Detailed information on the
development, methodology (including
sample design and weighting) and content
of both surveys has been reported
elsewhere.”?

Analysis

The MES and CHMS samples were com-
pared across variables common to both
datasets and identified in other studies as
associated with BMI bias, namely mater-
nal BMI based on self-reported height and
weight, age and education.”’® Ethnicity
was categorized differently in the two sur-
veys and could not be compared. BMI was
categorized according to the World Health
Organization standard as underweight
(BMI < 18.5 kg/m?, normal weight
(18.5-24.9 kg/m?), overweight (25.0-29.9
kg/m?) or obese (BMI > 30.0 kg/m?)."
Using our CHMS subsample, we assessed
the magnitude and direction of bias by
cross-tabulating the BMI values based on
self-reported and measured height and
weight.

We applied two correction equations (Box
1) to the BMI based on self-reported val-
ues to derive corrected BMI distributions.
The first equation was derived by Connor
Gorber et al.” based on data for adult
women in the 2005 Canadian Community
Health Survey (CCHS). This “reduced
model” equation is a simple linear regres-
sion of BMI derived from measured data
on BMI derived from self-reported data as
more complex models (i.e. models with
covariates or nonlinear models) provided
no predictive advantage.”  Although
Connor Gorber et al.’ derived correction
equations separately for men and women,
only an overall sample size for both sexes
was reported (n = 2029), suggesting that
the reduced model was derived using a
subsample of approximately 1000 women.

The value of using the Connor Gorber et
al.’ correction equation is that it had been
validated against more complex equations
and found to have the same corrective
value. In addition, the 2005 period for the
CCHS was similar to the prepregnancy
time period for MES women whose babies
were born in 2005-2006.” However,
because this equation was for all adult
women regardless of whether they had
ever given birth, we derived a second cor-
rection equation using the same methods

but based on the CHMS (described ear-
lier) subsample of 259 women who had
been selected as most similar to the MES
population, namely women aged 18 to 44
years who had ever had a live birth and
had a child younger than 5 years in the
household (see Box 1).

Finally, using rate ratios (RRs), the associa-
tions between prepregnancy BMI and three
adverse pregnancy outcomes—caesarean
delivery, SGA and LGA—were compared
for uncorrected and corrected BMI distribu-
tions in the MES. SGA was defined as
weight below the 10" percentile for gesta-
tional age and LGA as weight above the
90" percentile for gestational age.'

All analyses were carried out using sam-
pling weights. We computed results from
unrounded weighted components; how-
ever, weighted sample sizes were rounded
to the nearest hundred, according to
Statistics Canada reporting guidelines, as
unrounded estimates overstate precision.
With the exception of the overall subsam-
ple sizes, unweighted counts are not
reported to be consistent with Statistics
Canada’s disclosure control standards. We
calculated 95% confidence intervals using
the bootstrap method, which accounts for
the variability introduced by the sample
design and weighting adjustments.” In

Box 1. Correction equations for BMI
derived from self-reported data

Correction 1. Regression coefficients
calculated from the 2005 CCHS for a
subsample of adult women (> 18 years),
regardless of birth history (unweighted
n = 1000).°

Corrected BMI = —0.12 + 1.05 x BMI
derived from self-reported height and
weight

Correction 2. Regression coefficients
calculated from the 2007-2009 CHMS
subsample of women (18-44 vyears)
who had ever had a live birth, with a
child younger than 5 vyears in the
household (unweighted n = 259
women)

Corrected BMI = —0.44 + 1.05 x BMI
derived from self-reported height and
weight

"Table 4 in Connor Gorber et al.” shows the correction equation in the “Women” subsection of the table under the title “Reduced Model.”
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addition, because the CHMS subsample
was small and its survey design complex,
using a normal approximation to the bino-
mial distribution was not appropriate, par-
ticularly for small proportions. As a result,
we applied a logit transformation to all
CHMS-based analysis.! The logit transfor-
mation interval was obtained by con-
structing a t-distribution-based Wald
interval for the logit transformation of the
proportion (p), and transforming the lim-
its back to the original scale. It is based on
the assumption that log (p/(1-p)) is
approximately normal. Logit transforma-
tion was not needed for MES-based analy-
ses because of the larger size of the MES
sample and simpler sample design. All
analyses were carried out using SAS

Enterprise Guide version 5.1 (SAS
Institute, Cary, NC, USA).

Results

Except when noted, all results are

weighted estimates. Table 1 shows mater-
nal BMI derived from self-reported height
and weight, age and education distribu-
tions in the MES and CHMS subsamples.

Only the age distribution varied substan-
tially: the CHMS sample was older, with
43.2% aged 35 to 44 years old compared
to 17.6% of the MES sample. A higher
proportion of CHMS women reported
being overweight or obese and a smaller
proportion reported university education;
however, these differences were more
moderate.

When BMIs based on self-reported and
measured values were compared in the
CHMS sample, 14.5% of the self-reported
sample was classified as obese versus
20.8% of the measured sample (Table 2,
columns A and B). Most of this misclassi-
fication was because 23.6% of the women
classified as overweight based on self-
reported data were classified as obese
based on measured data (Table 3). A simi-
lar degree of misclassification was
observed among women classified as
underweight based on self-reported data,
with 24.5% of these women actually hav-
ing normal BMIs. The degree of misclassi-
fication was lower among women whose
BMI corresponded with normal weight or
obese BMI. Overall, 86.9% of the CHMS

TABLE 1

subsample was classified into the same
BMI category based on self-reported ver-
sus measured data.

Table 2 (columns C and D) and Table 4
show corrected BMI distributions after
applying the two correction equations
(Box 1) to BMI derived from self-reported
height and weight in the CHMS and MES.
Comparing BMI values based on mea-
sured data to corrected values in the
CHMS subsample indicated that
Correction 1 (derived from the CCHS sub-
sample of adult women) was better at cor-
recting for the underestimation of obesity
than Correction 2 (derived from the CHMS
subsample of women aged 18-44 years
who had ever had a live birth, with a child
younger than 5 years in the household).
However, Correction 2 was better at cor-
recting the prevalence of other BMI cate-
gories. Though both corrected BMI
distributions improved estimates of obe-
sity prevalence, both resulted in overesti-
mation of overweight and underestimation
of underweight prevalence. Applying cor-
rection equations to MES data had a simi-
lar effect on the BMI distribution in that

Distribution of body mass index, maternal age and educational attainment among mothers aged 18-44 years,
in the 20062007 Maternity Experience Survey, and women aged 18-44 years with a child aged less than
5 years in the household in the 2007-2009 Canadian Health Measures Survey

MES CHMS
N % (95% CI) N % (95% CI)

BMI ®

Underweight 4 400 6.0 (5.4-6.7) 89 500 6.5 (2.2-17.2)

Normal 43900 59.3 (58.0 — 60.6) 725 600 523 (41.6 - 62.9)

Overweight 15 500 21.0 (19.9-22.1) 370 000 26.7 (20.1 - 34.6)

Obese 10 200 13.7 (12.8 - 14.6) 201 400 14.5 (8.2-24.3)
Age, years

18-24 11 600 15.3 (14.5-16.1) 118 500 8.5 (2.9-22.9)

25-29 25300 33.8 (33.0-34.7) 278 600 20.1 (14.0-27.9)

30-34 25200 33.3 (32.4-34.2) 391 100 28.2 (21.2-36.5)

35-44 13 200 17.6 (16.7 —18.5) 598 300 43.2 (32.7-54.2)
Educational attainment

Less than high school graduate 5300 7.0 6.3-17.6) 91 100 6.6 (2.2-17.9)

High school graduate 14 500 19.4 (18.4 —20.5) 330 300 23.9 (15.8—34.3)

Some post-secondary, including certificates or diplomas belowa 28 100 37.6 (36.4—38.9) 541 300 39.1 (30.4 - 48.5)

bachelor’s degree

University (bachelor’s or higher) degree 26 700 36.0 (34.8-37.2) 422 300 30.5 (19.5-44.3)
Total 74 000 1386 500

Abbreviations: BMI, body mass index; CHMS, Canadian Health Measures Survey; MES, Maternity Experience Survey.

Note: Not all columns add up to 74 000 (MES) or 1 386 500 (CHMS) due to rounding and some missing information on educational attainment (< 1% missing in MES, < 0.2% missing in CHMS).

? For the MES, BMI is based on self-reported prepregnancy weight and height; for the CHMS, BMI is based on self-reported weight and height at the time of data collection.
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TABLE 2

Distribution of body mass index derived from measured and self-reported height and weight, and after applying two correction equations,
2007-2009 Canadian Health Measures Survey, subsample of women aged 18—44 years with a child less than 5 years in the household

A B C D
Measured height and weight Self-reported height and Corrected 1° Corrected 2°
BMI :
weight
% (95% CI) % (95% CI) % (95% CI) % (95% CI)
Underweight 5.0 (1.3-17.7) 6.5 2.2-17.2) 2.0 0.4-16.2) 3.7 0.9-14.3)
Normal weight 49.3 (38.3 - 60.5) 52.3 (41.6 - 62.9) 46.9 (34.4-59.7) 50.0 (39.5 -60.3)
Overweight 24.9 (17.9 - 33.5) 26.7 (20.1 - 34.6) 32.2 (23.4-42.9) 30.9 (23.6 -39.2)
Obese 20.8 (12.7 -32.1) 14.5 8.2-24.3) 18.3 (10.0 —31.0) 15.5 (9.3-24.7)

Abbreviations: BMI, body mass index; Cl, confidence interval.

2 Corrected 1 refers to regression coefficients calculated from the 2005 Canadian Community Health Survey for women > 18 years regardless of birth history (unweighted n ~ 1000).°

b Corrected 2 refers to regression coefficients calculated from the 2007-2009 Canadian Health Measures Survey subsample of women aged 18—44 years with a child < 5 years in the household

(unweighted n ~ 259).°

subsample (Table 4). Figures 1 and 2 illus-
trate BMI distributions before and after
corrections were applied to the CHMS and
MES subsamples, respectively.

Observed rates and corresponding RRs of
uncorrected and corrected BMI distribu-
tions to caesarean, SGA and LGA births
are shown in Table 5 and Figures 3a-c.
Corrections had a negligible effect on the
association between prepregnancy BMI
and caesarean birth; nonsignificant
increases were observed for associations
with SGA and nonsignificant decreases for
associations with LGA. For SGA, both cor-
rections increased its association with
being underweight, from an RR of 2.36
(95% CI: 1.67-3.34) to 2.65 (95% CI:
1.74-4.01) for Correction 1 and 2.83 (95%
CI: 1.94-4.11) for Correction 2. For LGA,
corrections generally decreased the asso-
ciation with being overweight or obese,
for overweight prepregnancy BMI from an
RR of 1.55 (95% CI: 1.27-1.89) to 1.28
(95% CI:1.05-1.56) following Correction 1
and 1.41 (95% CI:1.16-1.72) following
Correction 2, and for obese prepregnancy
BMI from an RR of 1.92 (95% CI: 1.54-
2.39) to 2.10 (95% CI. 1.72-2.58)

following Correction 1 and 1.88 (95% CI:
1.52-2.31) following Correction 2.

Discussion

It is well established that low and high
prepregnancy BMI are associated with
adverse pregnancy outcomes.'3> However,
the potential impact of biased BMI mea-
sures on these associations has not been
studied in Canada.

We found overall high concordance
between BMI classification based on self-
reported and measured data in the CHMS
subsample, though misclassification had a
substantial effect on the proportion of
women in underweight and obese BMI
categories. Transformations to correct for
possible misclassification in data on BMI
in the MES resulted in variable nonsignifi-
cant changes in the associations between
prepregnancy BMI and  pregnancy
outcomes.

The high concordance between BMI
classes based on self-reported and mea-
sured values in our CHMS sample is con-
sistent with results from other studies of

TABLE 3

adult women.*'>¢ Although we cannot
ascribe these findings to the MES, the
Connor Gorber et al.? study found that the
age of Canadian women did not signifi-
cantly influence bias in BMI measures,
but that lower education and self-report-
ing a height and weight combination that
indicated overweight was associated with
underestimating BMI.° In comparison with
the CHMS, women in the MES were
younger and appeared more educated and
less overweight. This suggests that the
tendency to underestimate BMI due to
erroneous self-reported height and weight
may be lower in the MES than in the
CHMS. Younger age and lower weight
among MES participants compared to
CHMS women was expected, as MES data
refer to the prepregnancy period while
CHMS data refer to postpregnancy;
women will be younger and generally
weigh less prepregnancy than
postpregnancy.”’

In reproductive health, the extremes of the
BMI distribution pose the greatest risk of
adverse  pregnancy outcomes. We
observed that associations based on both
reported and corrected prepregnancy BMI

Classification of body mass index (BMI) derived from self-reported versus measured height and weight, 2007-2009 Canadian Health
Measures Survey, subsample of women aged 18-44 years with a child less than 5 years in the household

BMI from measured height and weight

BMI from self-reported Total
height and weight Underweight Normal weight Overweight Obese (N)
(%) (%) (%) (%)
Underweight 75.5 24.5 0 0 89 500
Normal weight <1 90.8 8.9 <1 725 600
Overweight 0 <1 75.4 23.6 370 000
Obese 0 <1 <1 99.4 201 400

Abbreviation: BMI, body mass index.

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice

Vol 36, No 9, September 2016




TABLE 4

Distribution of prepregnancy body mass index based on self-reported height and weight and after applying two
correction equations, 2006-2007 Maternity Experience Survey, subsample of women aged 18-44 years

Distribution of self-reported

Corrected 1?

Corrected 2°

height and weight
n % (95% CI) n % (95% CI) n % (95% CI)
Underweight 4 400 6.0 (5.4-6.7) 2400 3.2 2.7-3.7) 3300 4.5 (3.9-5.0)
Normal weight 43 900 59.3 (58.0 — 60.6) 39 500 53.5 (52.2 - 54.8) 41 500 56.1 (54.8 — 57.5)
Overweight 15 500 21.0 (19.9-22.1) 19 100 25.8 (24.7 - 27.0) 17 500 23.7 (22.5-24.8)
Obese 10 200 13.7 (12.8 - 14.6) 12900 17.5 (16.5 —18.5) 11700 15.8 (14.8-16.7)
Total 74 000 74 000 74 000

Abbreviation: Cl, confidence interval.

Note: Not all columns add up to 74 000 due to rounding

* Corrected 1 refers to regression coefficients calculated from the 2005 Canadian Community Health Survey for women > 18 years regardless of birth history (unweighted n ~ 1000).°

b Corrected 2 refers to regression coefficients calculated from the 2007-2009 Canadian Health Measures Survey subsample of women 18—44 years with a child < 5 years in the household

(unweighted n =~ 259).

showed well-established dose-response
patterns of underweight BMI increasing
the risk for SGA birth, and overweight and
obese BMI increasing the risk for LGA and
caesarean birth.!* However, there were no
statistically significant changes in these
patterns after corrections were applied to
the MES data. This suggests that self-
reported height and weight measures can
be reliably used to study patterns of asso-
ciation between prepregnancy BMI and
certain pregnancy outcomes.

The lack of significant impact of bias on
these associations is encouraging as it
suggests that collecting self-reported
height and prepregnancy weight when
direct measurement is not feasible is justi-
fiable. Not only could such data capture
the health effects of prepregnancy BMI,
they could also be used to assess the
effectiveness of public health programs

that promote healthy prepregnancy
weight. Accurate monitoring and evalua-
tion of population weights and interven-
tion outcomes is an essential component
in tackling the complex issue of unhealthy
population weights.'®

Although we observed no significant
changes in the pattern of associations
after correcting the MES data, the impact
of bias on the BMI-outcome association
could vary depending on the direction of
the bias and the nature of the BMI-out-
come relationship. Consequently, associa-
tions could be under- or overestimated.
The nonsignificant increase in association
between the underweight category of BMI
and SGA after correction likely resulted
from those in the underweight category
being the most underweight and therefore
at most risk of an SGA birth. The tendency
towards a decrease in the association

FIGURE 1

between overweight and obese and LGA
likely resulted from women in these cate-
gories having lower BMIs than those clas-
sified as overweight or obese based on
self-reported height and weight. These
women were thus at lower risk of having
an LGA birth. Note that even if BMI based
on self-reported height and weight overes-
timates the obese BMI-LGA association,
the population burden of LGA due to obe-
sity may still be underestimated because
obesity derived from self-reported height
and weight is underestimated.

A study on the impact of bias in self-
reported gestational weight gain on low
and high birthweight had findings similar
to ours;!® another study on the impact of
bias in prepregnancy BMI on five preg-
nancy outcomes (including SGA and
LGA)® found that associations were not
significantly impacted, though reporting

Body mass index distribution derived from measured height and weight, self-reported height and weight and after applying two
correction equations, 2007-2009 Canadian Health Measures Survey, subsample of women aged 18-44 years with a child less than 5

years in the household
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2 Corrected 1 refers to regression coefficients calculated from the 2005 Canadian Community Health Survey for women > 18 years regardless of birth history (unweighted n ~ 1000).°

b Corrected 2 refers to regression coefficients calculated from the 2007-2009 Canadian Health Measures Survey subsample of women 18—44 years with a child < 5 years in the household

(unweighted n = 259).°
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FIGURE 2

Prepregnancy body mass index distribution derived from self-reported height and prepregnancy weight and after applying two
correction equations, 2006-2007 Maternity Experiences Survey, subsample of women aged 18-44 years
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* Corrected 1 refers to regression coefficients calculated from the 2005 Canadian Community Health Survey for women > 18 years regardless of birth history (unweighted n ~ 1000).°

b Corrected 2 refers to regression coefficients calculated from the 2007-2009 Canadian Health Measures Survey subsample of women 18—44 years with a child < 5 years in the household

(unweighted n =~ 259).°

error attenuated associations. Studies of
BMI bias and other outcomes, such as
weight-related chronic diseases (e.g. dia-
betes and high blood pressure) also found
that associations can be underestimated”
or overestimated.? The negligible effect of
adjustment on the BMI-caesarean section
pattern suggests that other risks for caes-
arean are more dominant and indepen-
dent of prepregnancy BMI.

Strengths and limitations

Our study has several limitations. Due to
the absence of measured height and
weight in the MES, we used data from a
CHMS subsample of women aged 18 to 44
years who had ever had a live birth and
had a child younger than 5 years in their
household, to estimate BMI bias in the
MES. Other studies have shown that the

TABLE 5

validity of such transportability is
increased when equations are derived
from the same population and in a similar
time period.??* We used available param-
eters in the CHMS (e.g. age and history of
a live birth) to obtain the most suitable
comparison group. Nevertheless, our pop-
ulations were not exactly the same.
Therefore, bias in the two populations
may not be exactly the same, though the

Association between adverse outcomes and prepregnancy body mass index based on self-reported height and weight and after applying two
correction equations, 2006-2007 Maternity Experiences Survey, subsample of women aged 18-44 years

Self-reported Corrected 1° Corrected 2°
Rate (%) Rate ratio Rate (%) Rate ratio Rate (%) Rate ratio
(95% CI1) (95% CI) (95% CI)
Caesarean birth
Underweight 20.7 0.86 (0.65 —1.13) 20.4 0.88 (0.60 — 1.30) 21.3 0.92 (0.66 — 1.27)
Normal weight (ref) 234 1.00 22.6 1.00 22.8 1.00
Overweight 29.4 1.36 (1.17 — 1.58) 28.6 1.37 (1.19-1.58) 29.3 1.40 (1.21 - 1.61)
Obese 37.5 1.96 (1.66 — 2.31) 36.3 1.96 (1.68 — 2.29) 36.6 1.96 (1.67 — 2.30)
Small-for-gestational-age birth
Underweight 17.1 2.36 (1.67 —3.34) 19.9 2.65 (1.74 - 4.01) 20.2 2.83 (1.94-4.11)
Normal weight (ref) 8.0 1.00 8.6 1.00 8.2 1.00
Overweight 7.5 0.93 (0.71 - 1.20) 7.3 0.84 (0.65 — 1.07) 7.2 0.86 (0.67 — 1.12)
Obese 6.1 0.74 (0.53 - 1.03) 6.2 0.70 (0.53 - 0.94) 6.2 0.74 (0.55-1.01)
Large-for-gestational-age birth
Underweight 4.7 0.46 (0.27 - 0.79) 4.2 0.42 (0.17 - 1.02) 3.9 0.38 (0.18 — 0.80)
Normal weight (ref) 9.6 1.00 9.4 1.00 9.6 1.00
Overweight 14.2 1.55 (1.27 - 1.89) 11.7 1.28 (1.05 — 1.56) 13.1 1.41 (1.16 - 1.72)
Obese 17.0 1.92 (1.54-2.39) 17.9 2.10 (1.72 - 2.58) 16.6 1.88 (1.52-2.31)

Abbreviation: Cl, confidence interval; ref, reference group.

Note: Sample sizes for each weight category correspond to those shown in Table 4.

2 Corrected 1 refers to regression coefficients calculated from the 2005 Canadian Community Health Survey for women > 18 years regardless of birth history (unweighted n ~ 1000).°

b Corrected 2 refers to regression coefficients calculated from the 2007-2009 Canadian Health Measures Survey subsample of women 18—44 years with a child < 5 years in the household

(unweighted n ~ 259).°
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FIGURE 3a

Association between caesarean births and prepregnancy body mass index based on self-reported height and prepregnancy weight and
after applying two correction equations, 2006-2007 Maternity Experiences Survey, subsample of women aged 18-44 years
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2 Corrected 1 refers to regression coefficients calculated from the 2005 Canadian Community Health Survey for women > 18 years regardless of birth history (unweighted n ~ 1000).°

b Corrected 2 refers to regression coefficients calculated from the 2007-2009 Canadian Health Measures Survey subsample of women 18—44 years with a child < 5 years in the household

(unweighted n ~ 259).°

nature of BMI bias has been found to be
similar in prepregnant women and the
general population of adult women.**

We applied the same correction across
BMI categories despite evidence of differ-
ential bias in categories. Though this dif-
ferential bias suggests that
category-specific corrections may be more

appropriate, more complex correction
models that take the BMI category and
other covariates into consideration (e.g.
models based on polynomial or spline
regression) have not shown that they pro-
duced corrections in reporting error sig-
nificantly better than this simpler
approach.’

FIGURE 3b

In addition, analysis of bias by BMI cate-
gories does not allow for an unrestricted
assessment of the relationship between
bias and BMI derived from self-reported
data, and the consequent impact of this
bias on the BMI-outcome association.
However, the BMI categorization we used
is well established and has public health
and clinical relevance.

Association between small-for-gestational age births and prepregnancy body mass index based on self-reported height and prepregnancy
weight and after applying two correction equations, 2006-2007 Maternity Experiences Survey, subsample of women aged 18—44 years
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2 Corrected 1 refers to regression coefficients calculated from the 2005 Canadian Community Health Survey for women > 18 years regardless of birth history (unweighted n ~ 1000).°

b Corrected 2 refers to regression coefficients calculated from the 2007-2009 Canadian Health Measures Survey subsample of women 18-44 years with a child < 5 years in the household

(unweighted n ~ 259).°
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FIGURE 3c

Association between large-for-gestational age births and prepregnancy body mass index based on self-reported height and weight and
after applying two correction equations, 2006-2007 Maternity Experiences Survey, subsample of women aged 18-44 years
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2 Corrected 1 refers to regression coefficients calculated from the 2005 Canadian Community Health Survey for women > 18 years regardless of birth history (unweighted n ~ 1000).°

" Corrected 2 refers to regression coefficients calculated from the 2007-2009 Canadian Health Measures Survey subsample of women 18-44 years with a child < 5 years in the household

(unweighted n = 259).°

Finally, as our focus was on assessing the
impact of potential bias on BMI rather
than on the BMI-pregnancy outcomes per
se, we only calculated crude associations,
which do not reflect the independent
effect of prepregnancy BMI on the
outcome.

Conclusion

While the level of concordance between
BMI classification derived from self-
reported and measured data among
women of reproductive age is high, possi-
ble bias in BMI derived from self-reported
data may slightly over- or underestimate
BMI associations, depending on the preg-
nancy outcome. Nonetheless, BMI derived
from self-reported data appears to be a
justifiable and reasonable way to identify
overall trends in the association between
prepregnancy BMI and certain pregnancy
outcomes.
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