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Abstract

The 2006 Maternity Experiences Survey
provides information about women’s weight
before, during and after pregnancy. Using these
data, this study assessed Canadian women'’s
adherence to the 1999 gestational weight gain
guidelines. Women with a higher pre-pregnancy
body mass index were more likely than normal
or underweight women to gain more than
recommended. Compared with older mothers,

a higher percentage of young mothers gained
more than recommended. Women who gave
birth for the first time were more likely than those
who had had more than one birth to gain more
than recommended. A lower level of education
was associated with weight gain exceeding the
recommendations. Aboriginal women were more
likely than non-Aboriginal women to gain more
than recommended. \Women who gained more
than recommended while they were pregnant
retained more weight five to nine months post-
partum, compared with those who gained less
than or within the amount recommended.
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anadian women’s adherence to Health Canada’s
C gestational weight gain guidelines has not been
assessed since the recommendations were released
in 1999.! Observational studies in countries with
similar guidelines have shown that women tend to
gain more weight than recommended while they are
pregnant.>> The release of perinatal health data® for
a representative sample of Canadian women provides
an opportunity to determine if women in Canada also
gain more weight than is recommended.

This article describes Canadian women’s

adherence to Health Canada’s 1999

gestational weight gain guidelines, based

on an analysis of data from the 2006

Maternity Experiences Survey (see The

data). These guidelines for singleton

pregnancies vary according to the
mother’s pre-pregnancy body mass index

(BMI). At the time of the survey, the

recommended weight gain ranges were:

e 12.51to 18.0 kilograms for women
with a pre-pregnancy BMI less than

20;

e 11.5t0 16.0 kilograms for women
with a pre-pregnancy BMI of 20 to
27; and

e 7.0 to 11.5 kilograms for women
with a pre-pregnancy BMI greater
than 27.!

The ranges were adapted from the 1990
Institute of Medicine gestational weight
gain recommendations,” which were
under review at the time of the analysis.?

The findings are reported according
to whether the gestational weight
gain was below, within or above
the recommendations, by selected
socio-demographic ~ and  maternity
characteristics of the mother: pre-
pregnancy BMI; age; parity (number
of times the woman had given birth,
including stillbirths); education;
household income; Aboriginal status;
country of birth; and region of residence.

Results are also presented for two
health outcomes—post-partum weight
retention and infant birth weight—for the
three gestational weight gain categories.
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The data

The 2006 Maternity Experiences Survey collected information about the experiences during pregnancy, birth and the early post-partum months of women
aged 15 or older at the time of their baby’s singleton live birth in Canada during the three-month period before the 2006 Census. They had to be living
with their infant at the time of the survey, which, for 96.9% of the mothers, was conducted five to nine months post-partum. Mothers living in institutions
or on reserves were excluded from the survey. The survey was carried out by Statistics Canada on behalf of the Public Health Agency of Canada as an
initiative of the Canadian Perinatal Surveillance System. Detailed descriptions of the survey design and methods are available in a published report.®
The complete questionnaire is available online."

A total of 6,421 women completed the survey, representing an estimated 76,508 women who gave birth during the target period, for a response rate
of 78%. Only those who gave birth to a full-term baby (37 to 41 weeks’ gestation) were included in this analysis; this excluded 474 women. As well, 24
women whose self-reported pre-pregnancy weight, gestational weight gain and post-pregnancy weight could not be reconciled were excluded; these were
women who may have reported their pregnancy weight instead of their weight gain, or who had a large relative difference between their pre-pregnancy
and post-pregnancy weights. Women with missing values for length of gestation or pre-pregnancy BMI were also excluded. A total of 5,554 women
remained in the analysis.

To take account of the complex survey design, the bootstrap method "2 was used to estimate standard deviations, coefficients of variation and
confidence intervals. The significance level was set at p<0.05. The Bonferroni correction' was used for multiple comparisons.

In addition to descriptive statistics, a separate logistic regression was performed to identify significant associations between socio-demographic/
maternity characteristics (pre-pregnancy BMI, mother's age, parity, education, household income, born in Canada by Aboriginal status or born outside of
Canada, and region of residence) and gaining more weight than recommended, compared with gaining within the recommendations.

The mother's pre-pregnancy BMI was obtained from self-reported height and weight. The mothers were also asked about their gestational weight gain
and their weight at the time of interview:

e “How tall are you without shoes on?”

e “Just before your pregnancy with (your baby), how much did you weigh?”
e “How much weight did you gain during your pregnancy with (your baby)?”
e “How much do you weigh now?”

For parity, women were defined as either primiparous (their first live birth with no previous stillbirths), or multiparous (had previous live births or
stillbirths).

The mother’s highest level of education was categorized into four levels: less secondary, secondary graduation, some postsecondary/diploma/
certificate, and university degree.

The variable for household income was similar to a derived variable for income in the 2000/2001 (cycle 1.1) Canadian Community Health Survey,
based on total household income and the number of people living in the household, collapsed into three categories: lowest/lower-middle, middle, and
upper-middle/highest.

Mothers were asked their country of birth. For those who were foreign-born, no adjustment was made for how long they had lived in Canada.
Although Aboriginal status was asked of respondents who were born in Canada, the United States and Greenland, in this analysis, Aboriginal was defined
as those who self-identified as Aboriginal and were born in Canada.

One of the main limitations of the data is that height and weight were self-reported. However, the percentage distribution of pre-preganancy BMIs
among the weight classification categories'® of women aged 18 to 50 in this analysis and that based on self-reported height and weight of non-pregnant
women aged 18 to 50 in the 2005 Canadian Community Health Survey were similar' (5.8% versus 5.5% underweight; 60.3% versus 59.4% normal
weight; 21.0% versus 22.4% overweight; and 13.0% versus 12.7% obese)." This similarity provides additional assurance that the findings presented
here can be generalized to Canadian women of child-bearing age.

A systematic review of studies that compared directly measured with self-reported height, weight and BMI concluded that self-reported weight and
BMI were underestimated, and height was overestimated.' Using data from the 2005 Canadian Community Survey, Shields et al?® quantified the
bias associated with self-reported height, weight and BMI. Females’ average BMI was 1.2 kg/m? less when calculated with self-reported height and
weight, compared with measured height and weight, and as weight increased so did the difference between self-reported and measured BMI. If BMI
was underestimated in the 2006 Maternity Experiences Survey, some women might actually be in a higher BMI category; that is, rather than being in
the “less than recommendations” group, they should be in the “within recommendations” group, or in the “more than recommendations” group rather
than the “within reccommendations” group. This implies that the percentages “within recommendations” and “more than recommendations” could be
underestimated for women whose pre-pregnancy BMI was 20 to 27 or more than 27.

Mothers in Nunavut, the Northwest Territories and Yukon were included in the sample, although they were interviewed nine to 14 months post-partum
rather than five to nine months. As a result of the inclusion of these women, the data on average weight retention by pre-pregnancy BMI may be an
underestimation of weight retention at five to nine months post-partum.

Factors that were not controlled for in the logistic regression (such as mother’s height, smoking status and alcohol use)® may also predict gestational
weight gain.



Factors associated with
gestational weight gain

According to the 1990 Institute of
Medicine report, a woman’s pre-
pregnancy weight is a primary
determinant of how much weight she will
gain while she is pregant.” Indeed, results
from the Maternity Experiences Survey
show that 55% of overweight women
gained more than recommended while
they were pregnant, compared with 41%
of those who were in the normal range
and 26% of those who were underweight
(Figure 1). However, in addition to pre-
pregnancy weight, factors such as age,
parity, education and income have also
been identified as potential predictors of
weight gain during pregnancy.?'?

The percentage who gained more
weight than recommended declined at
older ages, from 56% of 15- to 19-year-
old mothers to 35% of those aged 35 to
39 (Table 1).

Women giving birth for the first
time (primiparous) were more likely
than those who had previously given
birth (multiparous) to gain more than
recommended: 47% versus 37%. This
difference persisted when other variables,
including age, were taken into account.
Primiparous women’s adjusted odds of
exceeding rather than being within the
weight gain recommendations were 1.5
(95% CI of 1.3 to 1.7) times those of
multiparous women (data not shown).

The likelihood of gaining more weight
than recommended during pregnancy
was greater among women with less than
secondary education (53%), compared
with those who had some postsecondary
education (43%) or a university degree
(38%). This difference held when other
factors were taken into account. The
adjusted odds that women with less
than secondary education would exceed
rather than be within the weight gain
recommendations were 2.1 (95% CI of
1.6 to 3.0) times those of women with a
university degree (data not shown).

On the other hand, women with a
low household income were no different
from those with a high household income
in terms of gaining more weight than
recommended (43% versus 41%) during
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Figure 1

Percentage of women who gained less than, within and more than Health
Canada’s gestational weight gain guidelines, by pre-pregnancy body mass
index (BMI), female household population aged 15 or older who gave birth
during three months before 2006 Census, Canada

] BMI less than 20
[ BMI 20 to 27
Il BMI more than 27

Less than
recommendations

Within
recommendations

More than
recommendations

Weight gain during pregnancy

*

Source: 2006 Maternity Experiences Survey.

pregancy. However, a higher percentage
of women with a low household
income gained less than recommended,
compared with women who had a high
household income (27% versus 21%).

Women who self-identified as
Aboriginal were more likely than non-
Aboriginal women to gain more than
recommended: 55% versus 44%. And
owing to post-partum weight retention,
excess weight gain during pregnancy has
the potential of further exacerbating the
current high prevalence of overweight
and obesity among Aboriginal women®
living off-reserve.

A higher percentage of women born in
Canada (44%) gained more weight than
recommended during their pregnancy,
compared with women not born in
Canada (33%).

Among the six regions, Ontario’s
percentage distribution of weight gain
during pregnancy in relation to the Health
Canada recommendations was very
close to the distribution for Canadian
women overall. And compared with

significantly different from corresponding estimate for BMI more than 27 (p<0.05)

Ontario, only in the Atlantic region did a
significantly higher percentage of women
gain more weight than recommended
while they were pregnant.

Gestational weight gain and
health outcomes

The weight gain guidelines reflect
observations of healthy pregnancy
outcomes.” Gaining insufficient weight
has been associated with low birth weight
(less than 2,500 grams), while gaining
too much weight has been associated
with both high birth weight (more than
4,000 grams) and post-partum weight
retention.*

According to  the  Maternity
Experiences Survey, women who gained
less weight than recommended when
they were pregnant were more likely to
have an infant weighing less than 2,500
grams than a normal weight full-term
infant: 44% versus 24% (Table 2). On
the other hand, the majority (58%) of
women who gained more weight than
recommended gave birth to an infant
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Table 1

Percentage of women who gained less than, within and more than Health
Canada’s gestational weight gain guidelines, by selected characteristics, female
household population aged 15 or older who gave birth during three months
before 2006 Census, Canada

Weight gain during pregnancy

Less than Within More than
recommendations recommendations recommendations
95% 95% 95%
confidence confidence confidence
interval interval interval

Characteristics %  from to %  from to %  from to
Age at delivery
15t0 19 20 14 26 24* 19 30 56* 49 62
20to 24 22 18 25 29* 25 32 50* 46 54
251029 21 19 23 35 333 44* 41 46
30to 34 23 21 25 38 36 41 39 37 42
3510 397 26 23 30 38 3B 42 35 32 39
40 or older 24 17 31 40 32 49 36 28 44
Parity
Primiparous 19* 18 21 33 31 35 4AT* 45 50
Multiparous® 25 24 27 38 36 39 37 35 39
Highest level of education
Less than secondary® 21 17 25 26 22 31 53 48 58
Secondary graduation 25 2 28 30 26 33 45 41 49
Some postsecondary/diploma/ 22 20 24 36* 34 38 43* 40 45
certificate
University degree 22 20 24 40* 37 42 38* 35 40
Household income
Low! 27 23 31 30 26 34 43 39 47
Medium 23 21 24 35* 4 37 42 40 44
High 21* 19 23 38* 36 40 41 39 4
Aboriginal status
Non-Aboriginal 21 19 22 36* 34 37 44* 42 45
Aboriginal 16 12 20 29 23 35 55 49 61
Country of birth
Canada 21* 19 22 35 4 37 44* 43 46
Other® 29 26 32 38 3B 4 33 30 36
Region
Canada 22 21 24 36 4 37 42 40 43
Atlantic 15 13 18 35 2 3 50* 47 53
Quebec 22 20 25 39 36 42 39 3B 41
Ontariof 23 21 25 35 2 3 42 40 44
Prairies 22 20 25 34 31 37 44 41 47
British Columbia 24 20 27 35 31 39 41 37 45
Territories 29 25 33 34 29 38 37 33 42
freference category

* significantly different from estimate for reference category (p<0.05)
Source: 2006 Maternity Experiences Survey.

weighing 4,000 grams or more. These
findings mirror results from a systematic
review by Viswanathan et al,* who
found moderate-to-strong  evidence
of an association between gestational
weight gains below the 1990 Institute
of Medicine recommendations and low
birth weight, and strong evidence to
support an association between gains
above the recommendations and high
birth weight.

Five to nine months after they had
given birth, women who gained more
weight than recommended during their
pregnancy retained more weight (an
average of 4.5 kg) than did women
who gained within or less than the
recommendations (averages of 2.0 kg
and 0.5 kg, respectively) (Table 3).
Viswanathan et al** also found moderate
evidence supporting an association
between weight gain above the Institute
of Medicine recommendations and post-
partum weight retention three months to
three years later.

Conclusion

Information from the 2006 Maternity
Experiences Survey suggests that
relatively high percentages of women
who are young, primiparous, less
educated or Aboriginal gain more weight
than recommended while they are
pregnant.
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Percentage of women who gained less than, within and more than Health
Canada’s gestational weight gain guidelines, by baby’s birth weight, female
household population aged 15 or older who gave birth during three months

before 2006 Census, Canada

Weight gain during pregnancy

Less than Within More than
recommendations recommendations recommendations

95% 95% 95%

confidence confidence confidence
Baby’s birth interval interval interval

weight (grams) % from to % from to % from to
Low (less than 2,500) 44* 33 55 F F
Normal (2,500 to less than 4,000)  24* 22 25 37 35 38 40* 38 4
High (4,000 or more)? 12 9 14 30 27 34 58 54 62

T reference category

* significantly different from estimate for reference category (p<0.05)

F too unreliable to be published (coefficient of variation more than 33.3%)
... not applicable

Source: 2006 Maternity Experiences Survey.

Table 3

Average weight retention of women who gained less than, within and more than
Health Canada’s gestational weight gain guidelines, by pre-pregnancy body
mass index, 5 to 9 months postpartum, female household population aged 15 or
older who gave birth during three months before 2006 Census, Canada

Weight gain during pregnancy

Less than Within More than
recommendations recommendations recommendations
0, 0, 0,
Mean con?i?iﬁnce Mean con?iilﬁnce Mean con?isd{:nce
weight interval weight interval weight interval
Pre-pregnancy retention retention retention
body mass index (kg) from to (kg) from to (kg) from to
Total 0.58 02 038 2.0 1.8 23 4.5 43 48
Less than 20 1.8 13 23 3.0 26 34 58 51 6.5
20to 27 1.08 06 1.3 2.2 19 25 5.0 47 53
More than 27 -3.7 47 -26 F 3.2 26 3.9

E interpret with caution (coefficient of variation 16.6% to 33.3%)
F too unreliable to be published (coefficient of variation more than 33.3%)

... not applicable

Source: 2006 Maternity Experiences Survey.
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