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ABSTRACT

Objective: Maternal weight gain during pregnancy is required for fetal development, however
excess gestational weight gain is associated with increased maternal and neonatal morbidity. Our
objectives were to determine the proportion of Canadian women who gain excess weight during
pregnancy and to identify risk factors for excess gestational weight gain.

Methods: Self-reported data on maternal weight gain were collected in the 2015-2018 Canadian
Community Health Survey, a cross-sectional population-based survey. Excess gestational weight
gain was defined according to the 2009 Institute of Medicine guidelines for recommended
weight gain during pregnancy by pre-conception body mass index. The analysis was based on
frequency estimates and associated 95% confidence intervals (95%CI). Potential risk factors for
excess gestational weight gain were evaluated using logistic regression.

Results: Overall, 31.6% (95%CI 30.1%-33.1%) of Canadian women gained excess weight during
pregnancy. Women with obesity prior to conception had lower odds of gaining excess weight
than those with normal body mass index (BMI; odds ratio 0.52, 95%CI 0.47-0.57, p<0.001).
Risk factors for excess gestational weight gain were identified as younger age, lower education
level, mood disorder, and anxiety disorder.

Conclusions: Excess gestational weight gain occurred in one-third of pregnancies in Canadian
women. Compared to women with normal BMI, those with obesity prior to conception had lower
odds of gaining excess weight during pregnancy. Strategies are needed to reduce the proportion

of Canadian women who gain excess weight during pregnancy regardless of preconception BMI.
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BACKGROUND

While maternal weight gain in pregnancy is vital to fetal development, excess gestational weight
gain is associated with adverse pregnancy-related outcomes for mothers and neonates including
gestational hypertension, caesarean delivery, and large-for-gestational-age neonates!-4. In
addition, the effects of excess gestational weight gain can affect the mother across the lifetime
with post-partum weight retention, excess weight gain in subsequent pregnancies, and obesity
leading to increased cardiometabolic risk>~. Excess gestational weight gain can be associated

with overweight and obesity in the offspring and associated cardiometabolic sequelae!®.

In 2009, the Institute of Medicine (IOM) updated the recommendations for gestational weight
gain to reflect the differential effect of body mass index (BMI) by providing specific gestational
weight gain recommendations for each BMI category!!. These recommendations were designed
to reduce adverse maternal and neonatal outcomes associated with insufficient and excess
gestational weight gain'!. The IOM guidelines on optimal gestational weight gain have been
integrated into clinical practice guidelines for women during pregnancy!>!3. Since these
gestational weight gain recommendations were implemented, the reported proportion of women
who gain more gestational weight than recommended during pregnancy has varied from 35 to
74.3%*1429, Data from the 2006-2007 Statistics Canada Maternity Experiences Survey showed
48.7% of Canadian women gained excess weight per the 2009 IOM guidelines during
pregnancy!>. The extent to which Canadian women have gained more than the recommended
upper limit for gestational weight gain since the current IOM guidelines were published is

unknown.
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The primary objective of this study was to determine the proportion of Canadian women who

gain excess weight during pregnancy using a population-based cross-sectional survey. The
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secondary objective was to identify risk factors for excess gestational weight gain.

RESEARCH DESIGN AND METHODS
15 Data Sources
17 Data from the 2015-2016 and 2017-2018 cycles of the Canadian Community Health Survey
(CCHS) were used in this analysis. Detailed information regarding the CCHS data sources,
22 methodology and data accuracy has been previously published?!. In brief, the CCHS is a national
24 cross-sectional survey designed to provide population estimates on the health status of
Canadians. The target population was Canadians 12 years of age and older who lived in private
29 occupied dwellings in all provinces and territories (approximately 97% of the Canadian
31 population). The CCHS excludes persons living on reserves or other Indigenous settlements,
33 persons who are institutionalized and full-time members of the Canadian Armed forces, which
represents <3% of the Canadian population 12 years of age and older. A multi-stage sample
38 allocation strategy was employed to select participants. Participation was voluntary. The

40 response rate was 57.5% for the 2015-2016%2 cycle and 60.8% for the 2017-2018 cycle?.

45 Sample
47 In this cross-sectional study, respondents who reported giving birth in the five years prior to
survey administration were considered for inclusion. Participants were excluded if data were

5o missing on height, pre-pregnancy weight and/or weight gain during the most recent pregnancy.
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Excess Gestational Weight Gain

Survey respondents self-reported height and pre-pregnancy weight, from which BMI in
kilograms per meters squared was calculated. The calculated BMI was adjusted using a
correction formula (corrected BMI = -0.12 + 1.05 x BMI)?** from reported and measured values
in previously administered surveys to minimize potential misclassification bias. BMI was then
divided into pre-specified categories: underweight (<18.5 kg/m?), normal weight (18.5-24.9
kg/m?), overweight (25-29.9 kg/m?) and obese (>30 kg/m?). Respondents were classified as
gaining excess gestational weight in their most recent pregnancy if they reported gaining more
than the recommended upper limit for their preconception BMI consistent with the IOM
guidelines'!: underweight (>18.2 kg), normal weight (>15.9 kg), overweight (>11.4 kg) and

obese (>9.1 kg).

Potential Risk Factors

Potential risk factors for excess gestational weight gain include biologic, socioeconomic and
lifestyle factors>3-2%, Demographic characteristics assessed in this study included age (<35 years;
>35 years), area of residence (urban; rural), citizenship status (Canadian citizen; permanent
resident), education level (less than secondary education; secondary education; post-secondary
education), household income (<$50,000; $50,000-$99,999; $100,000-$149,999; >$150,0000),
and race (Indigenous; White; Black; Latin American; Southeast Asian; Other). A history of each
of the following medical conditions was coded dichotomously as present or absent: gestational
diabetes mellitus, diabetes mellitus, heart disease, hypertension, mood disorder, anxiety disorder,

bowel disease, asthma and arthritis. Behaviours during pregnancy were also evaluated as risk
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factors. Smoking, alcohol and folic acid consumption during pregnancy were coded

dichotomously as any or no consumption during pregnancy.

Data Analysis

Population-representative estimates were obtained by applying respondent-specific survey
weights, and bootstrap techniques were used to estimate 95% confidence intervals (95%CI)°. The
proportion of pregnant women in each preconception BMI category and the proportion of those
who gained excess weight were calculated and presented with associated 95%CI. Logistic
regression was used to assess the odds ratios (OR) for excess gestational weight in each BMI
category (underweight, overweight and obese) compared with normal preconception BMI.
Logistic regression was also used to calculate the OR for excess weight gain given each of the
risk factors independently. The OR for each logistic regression was reported with the associated
95%CI and p-value. Participants with missing data on any specific variable were excluded from
analyses involving that variable. All analyses were completed using Stata Statistical Software
(StataCorp, College Station, TX, USA, Version 14). The level of statistical significance was pre-

determined as p<0.05.

RESULTS

The weighted sample included 1,335,615 Canadian women. Demographic, socioeconomic,
maternal and pregnancy-related characteristics are presented in Table 1. Overall, 31.6% (95%CI
30.1-33.1%) of women gained more weight than recommended by the IOM based on their
preconception BMI. The mean age of women who gained excess weight during pregnancy was

32.6 years (95%CI 32.3-32.9 years) compared with 33.4 years (95%CI 33.2-33.6 years) for
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women who did not gain excess weight in pregnancy. Mean weight gain during pregnancy for all
included women was 15.9 kg (95%CI 15.4-16.5 kg; Table 2). Women with obesity had 48%
lower odds of gaining excess weight compared to women with a normal BMI (OR 0.52, 95%CI

0.47-0.57, p<0.001).

Factors Associated with Excess Weight Gain in Pregnancy

Associations between biologic, sociodemographic and pregnancy-related factors and excess
gestational weight gain are presented in Table 3. Biologic factors that were associated with
excess weight gain during pregnancy were age, and a history of mood disorder, anxiety disorder,
bowel disorder or asthma. Women <35 years of age had higher odds of gaining excess
gestational weight than women >35 years of age (OR 1.20, 95%CI 1.06-1.47, p=0.02). A
medical history of mood disorder, anxiety disorder, bowel disorder or asthma were associated
with increased odds of gaining excess weight during pregnancy compared with not having a

history of these medical conditions.

Sociodemographic factors associated with excess weight gain in pregnancy included education
level and race. Women who did not have a post-secondary certificate or degree had increased
odds of gaining excess gestational weight than women who did (OR 1.25, 95%CI 1.06-1.47,
p=0.01). Women of South Asian, Chinese, Filipino, Arab, West Asian, Korean, Japanese or more
than one racial origin had 36% lower odds of excess gestational weight gain than women who
identified as White (OR 0.64, 95%CI 0.51-0.81, p<0.001). Household income, citizenship status

and rural versus urban location were not associated with excess gestational weight gain.
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Smoking, alcohol consumption and folic acid intake during pregnancy were not associated with

excess weight gain.

DISCUSSION

The findings from this study indicate that nearly one-third of Canadian women gained more
weight than recommended in pregnancy using the IOM criteria'!. The prevalence of excess
gestational weight gain per IOM criteria among Canadian women has declined within the last
decade from an estimate of 48.7% using data from the 2006-2007 Statistics Canada Maternity
Experiences Survey!> to our estimate of 31.6% using data collected between 2015-2018,
especially among women with obesity. While this is a positive trend, almost one-third of
Canadian women continue to gain more than the recommended amount of weight during
pregnancy, and are therefore at increased risk for associated maternal and neonatal
complications?3, increased post-partum weight retention®, further cumulative weight gain with

subsequent pregnancies?’ and cardiometabolic disease associated with obesity®°.

While pregnancy has been identified as a trigger for cumulative weight gain in the life course of
a woman?’2%; many women are not aware of gestational weight gain recommendations?®-3°,
Furthermore, women who are informed of the recommendations are often not provided with
strategies to reduce the risk of excess weight gain3!. Studies of Canadian healthcare providers3?-33
and women receiving care during pregnancy3!-34-36 reveal a discordance between the proportion
of healthcare providers who report making recommendations about gestational weight gain and
the information women report receiving. A survey found that 95% of healthcare providers report

counselling pregnant women on gestational weight gain®? while between 5 and 50% of pregnant

For Peer Réview Only



oNOYTULT D WN =

Page 10 of 19

women recall receiving counselling on appropriate gestational weight gain®#3%, An opportunity is
being missed in antenatal care to improve women’s health that needs to be addressed to ensure
all women receive ongoing information and counselling with respect to healthy weight gain

throughout pregnancy.

Previous studies found that women with obesity were more likely to gain excess gestational
weight than those with a normal BMI preconception!4-16:18:19.25.31.37 ‘Thege studies included
pregnant women who gave birth between 2001 and 2013, before or around the time of
publication of the 2009 IOM guidelines. More recently, some studies have found that higher pre-
pregnancy BMI is associated with less excess gestational weight gain®®3°. In our study, which
included women who experienced pregnancy between 2010 and 2018 after the publication of the
2009 IOM guidelines, we found that a lower proportion of women with obesity gained excess
weight in pregnancy than those in other preconception BMI categories. This finding may reflect
improvements in counseling for pregnant women with obesity coinciding with the publication of
several clinical practice guidelines within the last decade specifically address management of
pregnancy in women with obesity including education regarding the risks associated with obesity
and recommendations for gestational weight gain consistent with the 2009 IOM guidelines®. As
risks of excess gestational weight gain affect all women during pregnancy'-2, concerted efforts

should be made to address weight gain in all women regardless of preconception BMI.
Several antenatal interventions have been designed to encourage appropriate weight gain during

pregnancy. These include motivational interviewing*!, and behavioural interventions including

education, exercise®” and diet®. In general, these interventions were shown to be superior to
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standard care, with fewer women gaining excess gestational weight during pregnancy, indicating
that antenatal interventions are effective when employed. However, these interventions can
require more resources in terms of qualified staff, time and/or funding. A meta-analysis found
that in-person interventions were more effective than standard of care, while eHealth
interventions were not clearly more effective than standard of care**. While it may not be
feasible to offer in-person interventions to all women during pregnancy, targeted interventions to
women with characteristics that make them more susceptible to excess gestational weight gain

who may benefit most might be considered.

We identified socioeconomic and maternal characteristics that were associated with excess
gestational weight gain. These include lower education level, younger age, and medical
conditions including mood disorder, anxiety, bowel disorder or asthma. Education level has
consistently been associated with gestational weight gain with studies showing women with less
education have higher odds of gaining excess gestational weight, which is consistent with what
we found'>37. Our findings are consistent with other studies that have reported younger age as a
risk factor for excess gestational weight gain?3-37. Advanced maternal age (>35 years of age
during pregnancy) is associated with an increased risk of stillbirth, fetal growth restriction,
gestational diabetes and neonatal death**. Therefore, less excess weight gain in women of
advanced maternal age compared with women <35 years of age may reflect an attempt to

minimize the added risk of gaining excess weight in pregnancy.

The strengths of this study include the use of a large sample that is nationally-representative.

This study has several limitations. Weight and height were self-reported, potentially leading to
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incorrect BMI category classification, as weight is often underestimated and height
overestimated. There also may have been recall bias as women were asked to recall the amount
of weight gained in a pregnancy that occurred up to five years prior. Potential confounders that
we could not evaluate included prenatal visit frequency and type of care provider (i.e., family
physician, obstetrician, midwife), which could affect the proportion of women that gained excess
weight if increased education and monitoring of gestational weight gain led to more appropriate
weight gain. Several other risk factors for excess gestational weight gain have been identified in
the literature such as lower self-efficacy®, higher parity'>1%37, lower physical activity during
pregnancy!® and less healthcare provider advice’” that we were unable to evaluate because these

questions not being administered in the Canadian Community Health Survey?!.

CONCLUSIONS

Approximately one-third of Canadian women gained more gestational weight than is
recommended. While this finding is an improvement from a decade earlier, a considerable
number of women continue to be at risk not only from pregnancy associated complications, but
of weight retention, diabetes and also future cardiometabolic complications related to overweight
and obesity. The IOM clinical guidelines have been helpful in so far as they have outlined clear
targets for gestational weight gain, but more needs to be done to ensure women can be successful
in achieving appropriate weight gain in pregnancy. This work has also identified that women
who are younger, have lower educational attainment or that have a comorbid anxiety or mood
disorder are at increased risk for excess gestational weight gain. Effective, acceptable and
accessible strategies to encourage healthy weight gain during pregnancy are available and should

be implemented more broadly and used specifically in high risk groups.
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Table 1. Demographic, socioeconomic, maternal and pregnancy-related characteristics by

gestational weight gain

N* Excess Weight Gain
% (95%CI)
All Women Included in Study 1,335,615 31.6 (30.1-33.1)
Age < 35 years 910,048 32.9 (31.1-34.6)
Age > 35 years 425,567 28.9 (25.9-31.8)
Lives in a Rural Community 220,461 31.6 (28.9-34.3)
Lives in an Urban Community 1,115,154 31.6 (29.8-33.4)
Permanent Resident 361,008 25.3 (21.8-28.8)
Race
Indigenous 71,747 39.2 (33.2-45.3)
White 851,833 33.6 (31.9-35.4)
Black 49,849 25.6 (17.4-33.9)
Latin American 25,117 24.7 (13.8-35.7)
Southeast Asian 20,726 26.6 (12.7-40.5)
Other? 316,343 24.6 (20.7-28.5)
Highest Level of Education
Less than Secondary Education 79,240 39.7 (33.5-45.9)
Completed Secondary Education 227,086 34.0 (30.4-37.5)
Completed Post-Secondary Certificate or Degree 1,022,021 30.5 (28.7-32.2)
Household Income
< $50 000 344,270 33.3(30.6-36.1)
$50 000 to $99 999 428,114 31.0 (28.4-33.6)
$100 000 to $149 999 311,769 32.0 (28.6-35.4)
>$150 000 251,462 29.8 (26.3-33.3)
Maternal Medical Conditions
Gestational Diabetes Mellitus 14,604 24.1 (10.9-37.3)
Diabetes Mellitus 23,791 25.9 (16.3-35.5)
Bowel Disorder 36,090 40.0 (29.6-50.4)
Heart Disease 7,436 43.9 (26.2-61.6)
Hypertension 34,125 32.3(22.3-42.2)
Anxiety Disorder 145,880 39.4 (34.9-43.8)
Asthma 113,997 37.4 (32.2-42.6)
Arthritis 53,258 32.9(25.9-39.9)
Mood Disorder 129,238 38.1(33.4-42.8)
Behaviours During Pregnancy
Smoked 65,535 39.5 (33.1-45.8)
Used Alcohol 178,423 28.8 (19.8-37.8)
Took Folic Acid 1,194,539 32.0 (30.4-33.6)

*Sample size is estimated using population weights; *South Asian, Chinese, Filipino, Arab, West

Asian, Korean, Japanese, Other, or More than one racial Origin
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Table 2. Weight Gain in Pregnancy by BMI Category
BMI Category

Before
Pregnancy

N+

Mean
Weight Gain
(kg, 95% CI)

Proportion Who
Gained Excess
Weight
(%, 95% CI)

Odds Ratio”
(95% (I,
p-value)

Underweight
(<18.5 kg/m?)

Normal

(18.5-24.9 kg/m?)

Overweight
(25-29.9 kg/m?)

Obese

(=30 kg/m?)

Any BMI

52,560

739,362

327,006

216,687

1,335,615

17.5
(15.0-20.0)

17.3
(16.4-18.1)
15.2
(14.3-16.1)

12.2
(11.0-13.3)

15.9
(15.4-16.5)

36.5
(28.1-45.0)

34.0
(31.9-36.2)
32.3
(29.2-35.4)

21.0
(17.7-24.3)

31.6
(30.1-33.1)

1.1
(0.8-1.6)
p=0.57

1

0.9
(0.8-1.1)
»=0.38

0.5%
(0.5-0.6)
p<0.001

*Sample size is estimated using population weights; “calculated using logistic regression for
excess weight gain in pregnancy compared to normal BMI; *statistically significant as defined

by p<0.05
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Table 3. Univariate Analysis Examining the Association between Characteristics of Pregnant

Women in Canada and Excess Weight Gain

Odds Ratio 95%CI  p-Value

Age <35 years 1.20%* 1.02-1.43 0.02
Lives in an Urban Community 0.99 0.86-1.16 0.99
Permanent Resident 1.21 0.76-1.95 0.43
Did Not Complete Post-Secondary Certificate or Degree 1.25% 1.06-1.47 0.01
Household Income

< $50 000 1 (REF)

$50 000 to $99 999 0.90 0.75-1.07 0.22

$100 000 to $149 999 0.94 0.77-1.15 0.55

>$150 000 0.85 0.69-1.04 0.11
Race

White 1 (REF)

Indigenous 1.27 0.98-1.65 0.07

Black 0.68 0.44-1.05 0.08

Latin American 0.64 0.36-1.18 0.16

Southeast Asian 0.72 0.35-1.47 0.36

Other? 0.64* 0.51-0.81 <0.001
History of the Following Medical Conditions:

Gestational Diabetes Mellitus 0.88 0.28-2.76 0.83

Diabetes Mellitus 0.75 0.45-1.26 0.27

Heart Disease 1.70 0.80-3.61 0.17

Hypertension 1.03 0.64-1.66 0.89

Mood Disorder 1.38* 1.11-1.71 0.01

Anxiety Disorder 1.47* 1.20-1.80  <0.001

Bowel Disorder 1.60* 1.01-2.53 0.04

Asthma 1.33* 1.05-1.70 0.02

Arthritis 1.06 0.77-1.47 0.70
Behaviours During Pregnancy:

Smoked During Pregnancy 1.00 0.73-1.38 0.98

Used Alcohol During Pregnancy 0.87 0.55-1.38 0.56

Took Folic Acid During Pregnancy 1.21 0.94-1.56 0.14

*statistically significant as defined by p<0.05; *South Asian, Chinese, Filipino, Arab, West
Asian, Korean, Japanese, Other, or More than one racial Origin
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