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ABSTRACT

Excess gestational weight gain (GWG) is a modifiable risk factor that has been found to be
associated with a variety of adverse maternal and child health outcomes. In light of new research,
increasing rates of overweight and obesity, and the contribution of excess GWG on this trend, the
Institute of Medicine (IOM) released an updated report, Weight Gain During Pregnancy: Re-
examining the Guidelines (2009). Health Canada subsequently adopted the recommendations
contained in the IOM report. Canadian overweight and obesity data sources for women of
reproductive age as well as GWG studies are presented to provide a Canadian context to the IOM
report. A population health approach to the issue of GWG is used.

Health Canada’s new GWG Recommendations now include a recommended rate of weight gain by
pre-pregnancy Body Mass Index (BMI), a specific recommended range of weight gain for those
with a Body Mass Index = 30, and a recommendation for women carrying twins. Caesarean
sections, pre-term births, large for gestational age (LGA), macrosomia and postpartum weight
retention are all moderately or strongly related to excess GWG. The role excess GWG plays in
childhood obesity is emerging. Advice received from health care providers can influence the actual
amount of weight women gain during pregnancy. Healthy weights counseling should take place
during the preconception, prenatal and postpartum periods, and should include discussion
regarding diet and physical activity, current BMI status and dieting history. Health care providers
should be aware that there may be an association between social factors such as low income and
low education and weight gain during pregnancy, and weight retention postpartum.



EXECUTIVE SUMMARY

Excess gestational weight gain (GWGQ) is a modifiable risk factor associated with caesarean
section rates postpartum weight retention, large for gestational age (LGA), macrosomia and pre-
term birth.' " In light of new research, increasing rates of overweight and obesity in our society
since the 1990 guidelines® were released, and the contribution of excess GWG on this trend, the
Institute of Medicine (IOM) released an updated report Weight Gain Dur/ng Pregnancy: Re-
examining the Guidelines (2009)." Later in 2009, Health Canada (HC)® adopted the
recommendations contained in the IOM report. In this narrative review, the authors apply Canadian
and local statistics and research to the findings of the IOM report.

The Canadian Community Health Survey (CCHS) indicates that in 2011, 44.8% (42.9%, 46.8%) of
women 18 years and older living in Ontario were either overweight or obese and that since 2003,
the rate of obesity has been increasing.

In 2009/2010, 46.6% (37.8%, 55.5%) of Simcoe Muskoka women of reproductive age (age 15-44)
self-reported that they were either overweight or obese. ® Considering the average age of first
time mothers is 27 years, and the average age of all mothers is 29 years,® it is reasonable to
estimate that nearly half of all local women may now be entering pregnancy as either overweight or
obese.

In addition to this, a large proportion of pregnant women gain in excess of GWG
recommendations. According to the Public Health Agency of Canada, 68% of women with a Body
Mass Index (BMI classified as overweight pre-pregnancy and 60% of women with a BMI classified
as obese (60%)"”) were more likely to exceed their GWG recommendation. Forty-one percent
(41%) of women who had a BMI classified as normal weight pre-pregnancy also gained more than
is recommended.”” Women who retain the excess weight gained during pregnancy enter a
subsequent pregnancy at an increased BMI which then increases their risk of pregnancy and birth
complications.® Postpartum weight retention may also contribute to the trend of women becoming
heavier as they age. As a result of their increasing body mass index, their risk of developing a
chronic disease may also increase.

In Simcoe County and the District of Muskoka, the rates of several birth outcomes associated with
excess GWG have changed over time. From 1986 to 2009, there has been a significant increase in
the proportion of large for gestational age (LGA) infants (1986-8.9%; 2009-11.8%) while the
proportion of small for gestational age (SGA) infants has significantly decreased (1986-13.3%;
2009-7.4%).%1% Experts have differing opinions on why these trends are occurring and whether
maternal diet is a factor. There has also been a significant increase in the proportion of pre-term
births(1986-5.2%; 2009 7.4%)"") while the Caesarean delivery rate has remained stable (2003-
28.6%; 2011-29.9%)."

The determinants of health are the social, cultural and environmental factors or conditions that
impact health outcomes, including those associated with excess GWG during pregnancy.'? For
example, women living in urban areas are usually leaner than their rural counterparts; they are
also more likely to eat more vegetables and fruit and be physically active, all of which are
associated with healthy weights. Women who are expenencmg food insecurity may preferentially
choose high calorie (high fat) foods to ward off hunger!'® and Aboriginal women are much more
likely to be obese as well as to have a low quality diet, compared to non-Aboriginal women."®



Recent literature has demonstrated that women of low income and education are more likely to
enter pregnancy as obese."®

In addition, certain characteristics of the built environment such as safe neighborhoods with
walking trails, parks, sidewalks!"®, supermarkets!'” and few fast food outlets, '®'® have been
shown to support healthy weights overall as well as healthy GWG during pregnancy.

Factors that may contribute to excess GWG are evident for Canadian women. Sixty percent of
women aged 19-30 and 55% women aged 31-50 ate fewer than the 5 servings per day of
vegetables and fruit recommended by Eating Well with Canada’s Food Guide (2007), and 28% of
women 31-50 years eat more fat per day than recommended.®® Overweight and obese women
tend to have lower quality diets than women of normal weight. A history of dieting may also
increase the risk of gaining more weight than is recommended.®'#)

The physical fitness level of women of reproductive age is also of concern. The recent Canadian
Health Measures Survey identified that 55% of women 20-39 years had trouble reaching their toes
frorgg sitting position and one third of women in the same age group could not do one patrtial curl-
up.

Canadian Gestational Weight Gain Recommendations ©

Mean Weight Gain Total Weight Gain Twin Pregnancy
Rate in the 2" and 3™
trimester
Pre-pregnancy Rate in | Rateinlbs | Range in Range in Recommended
BMI kg kg lbs Weight Gain
Ranges
underweight 0.5 1.0 12.5-18 28-40 Insufficient data
<18.5
normal weight 0.4 1.0 11.5-16 25-35 17-25kg/37-54 Ibs
18.5-24.9
overweight 25.0- | 0.3 0.6 7-11.5 15-25 14-23 kg/31-50
29.9 lbs
obese =30.0 0.2 0.5 5-9 11-20 11-19 kg/25-42
lbs

*Calculations assume a 0.5-2 kg (1.1-4.4 Ibs) weight gain in the first trimester®

These guidelines now include a recommended rate of weight gain by pre-pregnancy BMI, a
specific recommended range of weight gain for those with a BMI = 30, and a recommendation for
women carrying twins. Caesarean section rates, pre-term births, LGA, macrosomia and
postpartum weight retention are all moderately or strongly associated with excess GWG. Pre-
pregnancy BMI was highly correlated with all of these outcomes except post-partum weight
retention, which was independently associated with GWG.

Evidence related to the role of excess GWG in the development of childhood obesity is emerging.
Recent research has shown an association between excess GWG and increased adiposity and
BMI in the offspring that lasts into adulthood.®)



Given that a large proportion of women enter pregnancy as either overweight or obese® and many
Ontario women go on to gain in excess of their recommended weight galn range during
pregnancy'” a radical change in prenatal care is proposed (IOM, 2009).") Information prowded bg/
health professionals can influence the actual amount of weight women gain during pregnancy®

and therefore the IOM recommends preconception counseling for overweight and obese women,
and prenatal and postnatal counseling for all women, to encourage healthy GWG and appropriate
postpartum weight loss."

Furthermore, in addition to implementing the new GWG recommendations, the determinants of
health impacting GWG must be addressed in order to improve health outcomes for women and
their children. Unfortunately, barriers such as low literacy and the urgency of more pressing
medical or psychosocial issues that disproportionately affect “at risk” populations may interfere with
the capacity of practitioners to address the issue of weight gain during pregnancy.

There are conflicting results regarding the effectiveness of dietary and physical activity
interventions in decreasing GWG. Nevertheless, antenatal care providers need to be supported to
inform pregnant women of their recommended GWG range and rate as well as about healthy
eating and active living during pregnancy to enable women to gain within their recommended
GWG range. Training in motivational interviewing®® may be espemally beneficial to prenatal health
care providers. The use of GWG plotting tools to track women’s patterns of weight gain during
pregnancy is considered by the IOM a key element in supportive discussions between health care
prowders and pregnant women.") Other than the opinion of the IOM committee and Health
Canada®”, there is currently no evidence that weight gain plotting is effective in promoting healthy
weights durlng pregnancy.

Clearly, more evidence is needed to determine the effectiveness of population-level intervention
programs promoting healthy GWG. Therefore, any intervention strategy developed to address
excess GWG should be rigorously evaluated.



INTRODUCTION

The average weight of Canadian women of reproductive age is greater than ever before.® As a
result, more and more women are not at a weight that is considered optimal for health when they
become pregnant. The research evidence is clear that obesity during pre-conception is related to
numerous pregnancy complications that can negatively impact the health of both mother and
fetus.®? It is now understood that excess GWG poses additional risks to both maternal and child
health outcomes.®®

In 1990, the Institute of Medicine (IOM) released gestational weight gain (GWG) guidelines.®*
Based on evidence cited in this report (IOM, 1990), infant health was identified as the primary
focus. The goal was to optimally nourish pregnant mothers to decrease the incidence of low birth
weight babies."

In 2009, in response to the growing obesity epidemic, the proportion of women thought to gain
excess gestational weight and the expanding body of research literature examining the
consequences of excess GWG on maternal and infant outcomes, the IOM released its revised
report, Weight Gain during Pregnancy: Reexam/n/ng the Guidelines (IOM, 2009) ) In the fall of
2009, Health Canada adopted these new guidelines.®® The new IOM report identifies a need for a
paradigm shift away from a focus on low birth weight babies towards balancing concern for the
health of both mother and baby. In addition to risks related to fetal growth, it has been identified
that excess GWG i mcreases risk of caesarean section, pre-term birth and postpartum weight
retention (PPWR).®® Prenatal care needs to be approached from within the context of this broader
understanding. The IOM report (") clearly |dent|f|es that its focus is on outcomes specifically related
to GWG and not maternal overweight/obesity." This focus is important as GWG is modifiable
during pregnancy with improved prenatal care, while women’s pre-pregnancy body mass index
(BMI) is not.®

Rates of overweight and obesity among women of reproductive age are of public health concern
because women in high BMI categories are at increased risk of developing chronic diseases.®
Excess GWG is also of public health importance because this excess weight tends to be retained
postpartum.) This increases women’s risk of starting subsequent pregnancies at a higher BMI"'®
and contributes to increasing rates of overweight and obesity among women. Furthermore,
evidence suggests that excess GWG may also be related to the development of childhood
obesity.®¢*" Clearly, prenatal care providers have an important role to play in communicating
GWG recommendations ranges to pregnant women to improve both maternal and child health
outcomes.

This narrative review provides Canadian information and context to the 2009 IOM report. This
review will describe the current epidemiology for women of reproductive age related to overweight
and obesity in the Simcoe Muskoka District Health Unit (SMDHU) area. Using the determinants of
health as a framework, this review will describe various factors known to impact overweight and
obesity in women. The main maternal and infant outcomes related to GWG from the recent IOM
report will be discussed, as will the current Health Canada GWG recommendations. Finally, GWG-

' Several negative maternal and infant outcomes have been associated with maternal obesity. Examples of complications include spontaneous
pregnancy losses, neural tube defects, gestational diabetes, gestational hypertension, complications from anesthesia, macrosomia, stillbirth, LGA
babies, congenital abnormalities, ventral wall defects and other cardiac defects®.



related professional policy statements and findings of intervention studies that address GWG will
be presented.

BACKGROUND
About BMI

Body mass index (BMI)“? is a ratio of weight compared to height. BMI is typically used to assess
the level of risk of developing health conditions related to underweight and overweight. Using the
equation below, a numerical value is produced. There are four general BMI categories,
underweight, normal weight, overweight and obese. The obese category is subdivided into 3
classes, |, Il and Ill. BMI can be calculated pre-pregnancy. BMI calculations are not valid during
pregnancy or lactation. BMI values may be underestimated or overestimated in adults who are
highly muscular, who are naturally lean and young adults who have not reached their full growth
potential. The IOM (2009) asserts that BMI categories may be used for adolescents (< age 20) due
to the impracticality of using growth charts in obstetrics practices.!”

The Agency for Health Research and Quality (AHRQ) review®® concluded there is insufficient
evidence to judge whether alternative measures of maternal adiposity (versus pre-pregnancy BMI)
are better at predicting maternal and child outcomes. This review will discuss GWG according to
pre-pregnancy BMI.

Table 1: Health risk classification according to Body Mass Index“?

Health Risk Classification According to Body Mass Index
Classification BMI Category (kg/m2) Risk of developing health
problems
Underweight <18.5 Increased
Normal Weight 18.5-24.9 Least
Overweight 25.0 - 29.9 Increased
Obese class | 30.0 - 34.9 High
Obese class Il 35.0 - 39.9 Very high
Obese class lli >=40.0 Extremely high

BMI = weight (kg)/height (m)®®

Highlights of the IOM Report (2009)

This section focuses on the impact of GWG on maternal, infant and child health outcomes.
Specifically, it focuses on the findings of the IOM report and the AHRQ systematic review.®?
Caesarian section (C/S) rates, postpartum weight retention (PPWR), large-for-gestational-age
(LGA), macrosomia and pre-term birth were all moderately or strongly associated with excess
GWG. Pre-pregnancy BMI was highly correlated with all these factors, with the exception of
postpartum weight retention, which was independently associated with pre-pregnancy BMI. It
should be noted that the IOM report emphasized that many studies examining gestational weight
gain are observational in nature and cannot adequately address confounding factors, thus causal
statements cannot be made linking the outcomes of interest with GWG.

Out of all the outcomes associated with GWG, pre-term birth (< 37 weeks completed gestation) is
perhaps the most controversial. The AHRQ systematic review®® found a strong association
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between weight gain below the 1990 IOM recommendations and pre-term births. There was
conflicting evidence in relation to excess GWG and pre-term births.®® The IOM committee in 2009
examined the available evidence to date and had difficulty establishing biological plausibility to
connect GWG and preterm birth. They concluded, “ there is strong evidence for a U-shaped
association between lower GWG and preterm birth among normal weight and underweight women,
and moderate evidence for an association of higher GWG and preterm birth”.**®) Health Canada®"
does not list preterm birth as an outcome associated with excess GWG in their current resource for
health care providers. It does however address pre-term birth as an outcome associated with high
pre-pregnancy BMI, citing a recent 2010 systematic review.**

Maternal Pre-pregnancy Weight, GWG and the Obesity Epidemic

Maternal Outcomes:

The Avon Longitudinal Study of Parents and Children (ALSPAC) cohort is a prospective birth
cohort study from the United Kingdom. In 1991/1992, it recruited approximately 13,000 mother-
offspring pairs. At the 16 year follow-up visit, approximately 4000 mothers were assessed for
cardiovascular risk factors. Results revealed that women who had had excess GWG, now had a
higher BMI, waist circumference, systolic blood pressure, diastolic blood pressure and a greater
risk of overweight and obesity and central adiposity than did women who had gained the
recommended amount of weight during pregnancy. The authors reported that the odds of
overweight and obesity and central adiposity were three times greater in women with higher-than-
recommended GWG than in those women who gained within their recommended weight gain
range. Excess weight gain in early and late pregnancy was associated with overweight and obesity
and central adiposity 16 years later.*®

Child Outcomes:

Again using the ALSPAC cohort, 5154 mother-offspring pairs were examined. Using measures of
adiposity, blood pressure (BP) and blood assays, Fraser et al. found offspring of women who
gained more gestational weight than recommended by the IOM (1990) were more likely to have a
higher BMI, larger waist circumference, higher fat mass and distorted metabolic cardiovascular risk
factors at nine years of age.® The Project Viva study found mothers who gained excess
gestational weight had children with a slightly elevated systolic blood pressure, 0.34 Hg (95% CI: -
0.19, 0.87) (albeit not statistically significant) after controlling for child BMI.*® Systolic blood
pressure is a cardiovascular risk factor related to adiposity, even in young children.

Most of the studies investigating the role of excess GWG have been conducted in the United
States. In a large, retrospective cohort study examining approximately 26,500 pairs of nurses and
their mothers, Stuebe et al. (2009) found women who recalled having a high pre-pregnancy BMI
and had excess GWG were more likely to have offspring who were at increased risk of adolescent
and adult obesity, particularly when the mother was overweight. Gestational weight gain in excess
of 40lbs was associated with a maternal BMI-adjusted 2.13-fold increase in odds of obesity in the
offspring.®®

Similarly, Oken et al (2009) found women who had adequate and excessive gains were associated

with odds ratios of 3.77 (95% Cl:1.38, 10.27) and 4.35 (95% CI:1.69, 11.24), respectively, for
obesity at 3 years of age.®®
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Another similar study found a positive association between GWG and childhood BMI at age 7.%”
Only one study of 321 mother and infant pairs found no effect of GWG on childhood obesity.“®

Similar results have been found in the United Kingdom when childhood BMI was measured at age
six“? and in Denmark™" and in Australia®® when BMI was measured in adult offspring.

Recently, another IOM report stated there was ample evidence that supports the association
between excess GWG and increased childhood BMI.“” They note however, that the question of
causality remains outstanding and further research is needed. Studies examining the relationship
between excess GWG and childhood obesity do not always control for the rate of infant weight
gain, breastfeeding status, healthy dietary behaviours or physical activity of children when
assessing the impact of GWG on childhood weight status.*”

EPIDEMIOLOGY AND TRENDS

Women of Reproductive Age

Various national surveys have described how women continue to gain weight over time. The
National Population Health Survey (NPHS) was a longitudinal survey that examined changes in
self-reported weight of Canadian adult populations (ages 18-64). Results indicated that, during the
eight years of the study, women ages 18-64 gained an average of 3.4 kg/7.5 Ibs. In subsequent
analyses, the trends that emerged in changes to women’s weight between 1994/1995 and
2008/2009 include: a) proportionally more women self-reporting an increase in their BMI, b) a
decrease in the proportion of women reporting that their BMI had been stable, and c) a decrease in
the proportion of women reporting their BMI had decreased.®

Generally, as women age they tend to become heavier: 32.1% of women aged 20-34 have a BMI
>25 and 40.3% of women aged 35-44 have a BMI 225 in 2010. This weight gain occurs until age
64 and decreases thereafter.*®)

Younger women, aged 18-33 years, have experienced significantly greater average weight gains
compared to women in the 34-59 age grouping.“® When focusing only on BMI ranges, the
prevalence of obesity generally increases with each successive age group, until the age of 65.
Usually obesity rates are higher among men than women except for the age group of 20-39 years
where obesity rates were 21% for females and 19% for males.

The percentage of women aged 15-44 who self-reported being either overweight or obese in the
Simcoe Muskoka District Health Unit is 46.6% (95% Cl: 37.8%, 55.5%). This rate is higher than the
Ontario average of 34.6% (32.8%, 36.4%).® This difference is statistically significant. However, it
is not significantly different than the rates for our peer health units (B)" in Ontario.

This trend of increasing BMI starting at a young age and continuing with advancing age is of
concern when we consider that the average age of women giving birth in Simcoe Muskoka is 29
years and the average age of first time mothers is 27 years.®

i According to Statistics Canada, the City of Ottawa, Durham Regional Health Unit, Halton Regional Health Unit, Waterloo Health Unit and
Welllington-Dufferin-Guelph Health Units are also Ontario Health Units/Departments in Peer Group B. Peer groups are grouped by their similaritoy of
24 socioeconomic characteristics. Three broad categories for these variables are basic demographics, living conditions and working conditions®*®'
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The Maternity Experiences Survey (MES) was a national survey conducted in 2006/2007 by the
Public Health Agency of Canada (PHAC) and Statistics Canada. The MES sampled 8,542 women
15+ years of age after a singleton live birth. According to the MES, younger women and women
giving birth for the first time were more likely to gain excess gestational weight (47% vs. 37%
multiparous women).®?

Comparisons of self-reported height and weight with actual measurements have shown that
women are inclined to underestimate their weight. Under-reporting of weight increases
proportionally with BMI. When focusing only on measured heights and weights, 42.6% of Canadian
women ages 18-39 were found to be either overweight or obese.®® Measured BMI data is not
available at the provincial or local levels.

Pre-Conception Weights

The MES reported that the average pre-pregnancy BMI was 24.4 (24.1-24.7). Approximately 33%
of Ontario women were found to have a pre-pregnancy BMI defined as overweight or obese, 60%
were in the normal weight category and 7% were considered underweight.®?

Pregnancy Weight Gain

When looking at MES results specific to Ontario, 30% of underweight, 41% of normal weight, 68%
of overweight and 60% of obese women gained in excess of their recommended gestational
weight gain range for their pre-pregnancy BMI.”? The MES reported the average weight gain for
Ontario women was 16 kg/35.3 pounds (95% Cl: 15.6-16.3/34.4-36.0).°%

These findings are similar to other small Canadian studies. In 2009, over half the sample (52.3%)
of pregnant women from Newfoundland (n=5377) gained too much weight and only 30.6% of this

samr()&_)lg gained within their recommended weight gain range as defined by their pre-pregnancy
BMI.

For the current Canadian Gestational Weight Gain Recommendations, please see Table 2.
Postpartum Weight Retention
The MES found the average BMI increased from 24.4 (95% Cl: 24.3-24.6) at pre-pregnancy to

25.4 (95% Cl: 25.2-25.5) at 5-14 months postpartum.®* These statistics are descriptive only and
do not account for status of lactation.

13



Table 2:

A Comparison of pre-gregnancy and postpartum BMI among Ontario women (Maternity
Experiences Survey).®"

BMI < 18.5 (95% 18.5-24.9 (95% CI) | 25.0-29.9 (95% CI) | 2 30 (95% CI)
Cl)

Pre-pregnancy 6.8% 60.2% 18.9% 14.1%

BMI (5.7-7.9) (58.1-62.4) (17.2-20.7) (12.5-15.6)

Post-partum BMI* | 3.5% 54.6% 25.2% 16.7%
(2.7-4.4) (52.3-56.9) (23.3-27.2) (15-18.3)

* measured 5-14 months post-partum

When BMI was assessed at 5-14 months postpartum, fewer women were in the underweight and
normal weight categories and more women were in the overweight and obese BMI categories.

Birth Weight Outcomes

The IOM (2009)!") noted that birth weights were strongly associated with GWG, and caesarian
sections and pre-term births were moderately associated with GWG. The Canadian Perinatal
Health Report notes increases in these pregnancy complications and birth outcomes.®®

Noteworthy are changes in both the LGA and SGA rates. Historically, SGA infants have been the
primary concern; however, in 2004/5 at the national level there were more LGA infants born
(11.6/100 live births) than SGA infants (7.8/100 births).®®

Locally, the reversing trend in the rates of SGA and LGA infants is the most striking. In 1986, there
were significantly more SGA infants (13.3%) born in Simcoe Muskoka compared to LGA infants
(8.9%). A reversal of this trend began in the early 1990’s. As of 2009, there were significantly more
LGA infants born (11.8%) compared to SGA infants (7.4%).®) Using a different data set with more
current data, the reported rate of SGA was 5.8% and LGA was 10.6% in 2010 (data not shown).!'?
According to the Public Health Agency of Canada (PHAC),®® evidence of contributing factors to
explain increased rates of LGA infants is minimal. They cite maternal diabetes, genetic
predisposition and possibly maternal diet as possible factors. Others have found increases in
maternal BMI and decreases in maternal smoking to explain the rising trend of LGA infants.
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Figure 1:

LGA and SGA Rates* among Singleton Live Births
Simcoe Muskoka, 1986-2009
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In addition, the preterm birth rate (including multiple births) in Simcoe Muskoka has increased significantly

from 5.2 in 1986 to 7.4 in 2009 (Figure 2). When considering singleton live births only, the preterm birth rate
was 4.2% in 1986 and also significantly increased to 5.7% in 2009.""" Caesarian section rates in Simcoe
Muskoka appear to be stable, being just under 30% of all births from 2003 (28.6 %) to 2011 (29.9%) (data
not shown)."?

Figure 2:

Preterm birth rate per 100 live births
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POPULATION HEALTH APPROACH TO HEALTHY WEIGHTS
FOR WOMEN OF REPRODUCTIVE AGE

A population health approach is comprised of eight key elements. Two that are central to the
definition of population health and this paper are:

1) the health of populations, and

2) the determinants of health and their interactions.®”

The determinants of health include the social, economic, cultural and physical environments, their
interactions with individual biology and behaviours, and the quality and accessibility of health
services. By reflecting on the determinants of health we are able to identify how individual and
environmental factors impact health outcomes.!"® The WorId Health Organization states that
poverty is the single largest determinant of health.®® For a complete list of the 12
determinants of health, please see appendix A.

Health professionals with knowledge of the determinants of health better understand the potential
causes of health disparities in their practice.

Using selected determinants of health as the framework, this section of the narrative review
describes factors known to affect the weight of women of reproductive age and pregnant women.
This information can help health care professionals understand current weight gain trends of this
group. Secondly this information can be used to inform the development and implementation of
policies and actions aimed at improving the health and well-being of women of reproductive age
and their families.

Physical Environments

The Built Environment:

The physical environment not only refers to the urban/rural context but also includes the specifics
of the actual built environment of communities. Only one study identified by the IOM (2009)'"
examined the relationship between the built environment of a neighbourhood and GWG. Laraia et
al. (2007) looked at neighbourhood factors associated with physical activity and weight gain during
pregnancy. The presence of social spaces, defined as parks, sidewalks, and porches, as well as
the presence of people, including nonresidential visitors, helped women achieve healthy weight
gain during pregnancy.!"® The IOM (2009) concluded that neighbourhood enwronments influence
GWG by providing access to healthy foods and opportunities for physical activities. '

Laraia et al. (2004) investigated whether the distance from a supermarket impacted the diet quality
of pregnant women, as measured by a Diet Quality Index (DQI). Investigators found women who
lived more than 4 miles/6.4 km from a supermarket had twice the risk of falling into the Iowest level
of the DQI compared to women who lived less than 2 miles/3.2 km from a supermarket.'’

The location of fast food restaurants is also of interest to researchers The CCHS (2004) reported 1
in 4 Canadians visited a fast food outlet the day before the survey.? This is an area of public
health concern as foods available from fast food restaurants tend to be high in calories.

Many American cross-sectional studies have shown a positive association between fast food
consumption and poor dietary intake (high calorie intake and high fat intake);'%%° however the link
between the number of neighborhood fast food outlets and obesity remains inconclusive. %"
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Income, Social Status and Education

Income and Education:

Certain characteristics of the residents of a neighborhood have been found to impact overweight
status. For women living in a neighborhood with residents who have low educational levels, there
is a tendency to have significantly higher body mass index, regardless of their own level of
education. This finding may reflect norms and practices about diet and exercise in those
neighborhoods, but could also be reIated to issues of neighborhood safety and the availability and
quality of recreational opportunities.®® Conversely, Kuhle & Veuglers (2008) found the socio-
economic status (SES) of a neighbourhood had little impact on overweight status.® The authors
speculated that other (yet to be determined) indicators may impact weight and weight gain
behaviors better than SES, thus explaining the lack of a significant finding.®

The Public Health Agency of Canada (2011) states that the relationship between income and
obesity varies by gender.!" The accumulated evidence suggests an inverse association between
both income and obesity and education and obesity among women.

The MES reported those with lower education were more likely to exceed their GWG range.
Interestingly, women with high incomes were just as likely to gain an excess amount of weight
during pregnancy as low income women However, low income women were also more likely to
gain an inadequate amount of weight.®* In contrast, American women with family incomes below
the federal poverty line were approximately 2.6 times more likely to exceed the top of the IOM
GWG range than women with higher incomes.®

Limited evidence also suggests that specific health care provider (HCP) practice related to low
income women may impact the amount of weight women gain during pregnancy. Phelan et al.
(2011) hypothesized that for low-income pregnant women, lack of practitioner advice may reflect
educational barriers such as low literacy. Practitioners may also be spending available time
addressing more urgent medical or psychosocial issues that disproportionately affect “at risk”
populations.©®

Food Insecurity and Obesity:

In addition to the commonly recognized link between food insecurity and underweight, there also
may be a direct association between food insecurity and obesity among women. Academics now
argue that the association between obesity and food insecurity can be explained by the over-
consumption of low cost, energy-dense foods as a strategy to save money. The consumption of
energy-dense foods leads to higher total energy intake, which in turn leads to overweight and
obesity if energy expenditure (physical activity) is low. Energy-dense foods also tend to be well-
liked, even percelved as a reward, a factor that would reinforce their selection and repeated
consumption. "

Today’s retail food environment is such that prices for foods with a stable shelf life are generally
less costly than perishable foods like meat or fresh produce. Larger portion sizes are another
example of how the food industry provides inexpensive extra energy at a lower cost. Foods most
commonly available in ‘super sizes’ tend to be made from refined grains, and have added sugars
and fat. Some nutrition professionals have noted that diets of persons of lower SES provide cheap,
concentrated energy from fat, sugar, cereals potatoes and meat products but very little intake of
vegetables, fruit and whole grain products. "
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In 2009-2010, the Canadian Community Health Survey reported 8.5% of Ontario households were
either moderately or severely food insecure.®”

Overall, there is agreement that a healthier diet costs more and is beyond the reach of many low-
income families.®® In SMDHU, females of reproductive age (15 to 44 years) living in the lowest
income households eat fewer servings of vegetables and fruit daily (37.2%, [95% CI: 28.1%,
46.3%)]), compared to those living in the highest income category (50.6% [95% CI: 44.2%, 57.0%)]),
although the difference is not statistically significant.?

Personal Health Practices and Coping Skills

Nutrition for Women of Childbearing Age

Many Canadians have room for improvement in the nutritional quality of food eaten. The average
Canadian gets 22% of daily calories from the “other foods” category. Of the commonly consumed
“other foods” soft drinks ranked first, followed by salad dressing, sugars/syrups/preserves, beer,
and oils/fats. %

Twenty-eight percent (28%) of women between the ages of 31-50 eat more calories from fat than
recommended by Health Canada.™ The “sandwich” category, consisting of items such as pizza,
sandwiches, submarines, hamburgers and hot dogs, contributed the greatest proportion of fat to
the diet. Younger women are more likely to eat in fast food restaurants compared to their older
counterparts. In 2004, 34% of women age 19-
SE ey et vt s o ot s 6 o i, G g 30 (vs. 28% of women age 31-50) ate food
— from a fast-food outlet the day before the
5 survey.®® There is evidence to suggest that
= TE women who eat the recommended number of
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- to be obese."
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According to the Canadian Community Health Survey, 60% of women aged 19-30 and 55%
women aged 31-50 ate fewer than 5 servings per day of vegetables and fruit.?%

In Simcoe Muskoka District Health Unit (SMDHU) in 2009/2010, nearly half of women of
childbearing age (15 to 44 years) (48.8% [95% Cl:41%, 56.7%]) reported eating vegetables and
fruit five or more times per day. Vegetable and fruit consumption has stayed constant since 2003,
and is similar to the provincial average in 2009/2010 (47.2% [95% Cl: 45.4%, 48.9%]).®

iii ) N ) ) . . .
The Acceptable Macronutrient Distribution Range for total dietary fat is 20-35% of total calories. This recommended range is the same for a non-
pregnant women.
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Nutrition Before and During Pregnancy

Little is known about the quality of Canadian women’s diets as they prepare for pregnancy or
during pregnancy. Research investigating the quality of pregnant women'’s diets generally comes
from the United States, the United Kingdom and Australia. Limited evidence suggests that, women
planning to become pregnant tend to marginally improve their diet."%”""? |n general, small
increases |n vegetable and fruit intake occurs preconception, and during, early and late
pregnancy."

Minimal changes have also been found when comparing nutrient intakes between the first and
second trimester. Specifically, only skim or 1% dairy foods, whole fat dairy foods, red and
processed meat, saturated fat and vitamin D increased by at least 5% from the first to second
trimester.*

In a cross sectional survey of 409 mothers, Wen et al. (2010) found pregnant women consumed an
average of 2 servings each of vegetables and fruit. One third of mothers (33%) reported having
fewer than 2 servings of vegetables per day and those with lower incomes ate fewer vegetables
when compared to those in higher income categories. About 40% of mothers reported consuming
processed meat products such as sausages, frankfurters, salaml etc. more than once per week,
regardless of maternal age, education or household income.!”® Other researchers have found
pregnant women were more likely to consume the recommended number of servings of meat, fruit
and dairy"® versus consuming the recommended number of servings of grains and protein foods,
especially nuts/beans/soy/eggs and fish.”" In 2011, Blumfield et al noted that none of the
pregnant women |n thelr study met the recommendatlons of the Australian Guide to Healthy Eating
for all food groups."

When examining beverages, Wen et al. (2010) found pregnant women consumed 1.5 cups of fruit
juice and 1.5 cups of soft drinks daily. Reported average daily milk consumption for all the mothers
was 2.1 cups, with 40% consuming less than 1 cup per day. Those dnnklng soft drinks more often
also tended to eat processed meat, fast food and potato chips more often.!

The best evidence examining the relationship between dietary components and risk of excess
gestational weight gain comes from the Project Viva cohort study in which 1388 pregnant women
were enrolled. This study found total energy (calorie) intake (OR, 1.11; [95% CI, 1.00-1.23 per 500
kcal/d]) and dairy product intake (OR, 1.08; [95% ClI, 1.00-1.17 per serving per day]) to be
associated with excess gestational weight gain. A vegetanan diet in the first trimester was also
found to protect against excessive gestational weight gain.!”® There was no association found
between overall vegetable and fruit consumption and excess GWG. There was also an increasing
trend for an association between fried foods intake and the likelihood of gaining excess gestational
weight but it was not statistically significant.

Limited research suggests that women with higher pre-pregnancy BMIs tend to have poorer quality
diets during pregnancy compared to women whose pre-pregnancy BMIs are within the normal
weight category.”’"® Researchers have found that overweight women consumed significantly
more calories as their pregnancy progressed compared to normal weight women. They also ate
more fat and carbohydrates and less dietary fiber. There was no significant difference in overall
protein intakes. Perhaps because of this trend there was a strong relationship between higher
weight gain and eating more food in late pregnancy. When focusing on particular types of foods,
eating more sweets earIy in pregnancy has been found to significantly increase the OR of gaining
excessive welght ) Fast food consumption has also been positively associated with maternal
weight gain rate®® in a dose-dependent fashion.®
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Physical Activity for Women at Preconception

Results from the landmark Canadian Health Measures Survey (CHMS)®* were released in 2010.
This survey described current fitness levels of Canadians age 20-69 years for three main
constructs: cardiorespiratory, musculoskeletal and body composition. Results showed that over 1/3
of females age 20-39 years were unable to complete one patrtial curl-up, and over half (55%) of
this age group scored “needs improvement” in the flexibility test. In fact, 51% of women age 20-39
years rated “needs improvement” for their overall musculoskeletal “health benefit” score. For
females age 20-39, the mean BMI was 25.9, with 21% classified as “obese”, and 31% with a waist-
to-hip ratio that put them at “health risk”.

The authors of the CHMS (2010) reported that the average 20-39 year old woman is overweight
and has the same body composition profile as a woman aged 40 years or older in 1981.%%
Compared to the results of the Canada Fitness Survey (1981), muscular strength and flexibility
scores have declined. Mean values for BMI, waist circumference and skinfold measurement rose
for both sexes and age groups. The percentage in the fair/needs improvement category for
flexibility rose in males and females age 20-39 years. For both sexes, the percentages of people
who had a high waist circumference indicative of health risk, were obese, or had body composition
scores in the fair/needs improvement category more than doubled. The percentage of women
aged 20-39 years with a waist circumference classified as high risk more than quadrupled and the
percentage with body composition classified as fair/needs improvement increased sevenfold.

In SMDHU, 57.3% (95% Cl: [52.2%, 62.4%)]) of the female population ages 15 to 44 years are
considered moderately active or active during their leisure time. Unfortunately, 42.7% (95% Cl:
[37.6%, 47.8%]) do not engage in any physical activity during their leisure time and are considered
sedentary.®

Physical Activity during Pregnancy

Very little is known about physical activity levels during pregnancy. Cohen et al. (2010), using a
number of steps per day recommendation for non-pregnant adults, found the average number of
steps taken by a sample of pregnant women was only 6118 (£ 2187). Most of the women were
classed as being sedentary or “low active”. Weekly gestational weight gain was negatively
associated with the average number of steps taken. There were no differences in the mean
number of steps taken per day when women were classified by pre-pregnancy BMI, indicating that
underweight and normal weight women took the same number of steps per day on average as
overweight and obese women.®?

These authors suggest that a large proportion of women of reproductive age will need nutrition and
physical activity counseling early in pregnancy to help them achieve a healthy weight gain during
the gestational period.®¥

Psychology and Weight Gain

Prevalence rates of disordered eating and obesity are difficult to estimate because of the lack of
universally accepted definitions. A recent narrative review describes disordered eating as “habitual
aberration in eatin% attitudes and behaviours. These include methods of unhealthy weight control
and binge eating.”®® Disordered eating is more common in overweight, non-pregnant individuals.
Overweight non-pregnant females report greater fear of binging, preoccupation with weight and
use of unhealthy weight control behaviours. Emotional eating refers to eating for reasons
independent of hunger (e.g. stress, loneliness, boredom) and is highly associated with both binge
eating and obesity. For many individuals, food is a source of comfort which reinforces emotional
eating. Longitudinal studies have shown dieting predicts future disordered eating and obesity. The
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two most common mechanisms to explain why dieting leads to weight gam are a reduced
metabolic rate and induced binge eating because of dietary restriction.

Women who diet habitually prior to becoming pregnant tend to be less concerned about weight
gain while pregnant, and tend to gain more weight during pregnancy. Previous research has found
that women who constantly diet have trouble perceiving internal hunger and “fullness” cues. Not
being able to interpret fullness cues often leads to overeating and a perceived “loss of control” of
the ability to restrict or control what they are eating. This perceived “loss of control”, in combination
with the metabolic adaptations that occur among dieters, mag explain why overweight and obese
women are more likely to gain above recommended levels.? Mumford et aI (2008) found the
effect of restrained eating on maternal weight gain varied by BMI status.®® Restrained eaters®

and dieters in the normal, overweight, and obese categories tended to gain in excess of IOM
weight gain recommendations, whereas those in the underweight category gained less than
recommended when compared to women who did not display restrained eating behaviour.®'2?

Herring et al., (2008) examined the Project Viva cohort and found misperception of pre-pregnancy
body weight status impacted gestational weight gain.® This study revealed that women who were
overweight or obese but thought they were a normal welght had an odds ratio of 7.6 (Cl: 3.4-17.0)
of gaining an excess amount of gestational weight.?® Those who accurately assessed themselves
as overweight or obese still had an odds ratio of 3 for gaining an excess amount of weight.®®

Authors suggest that health professionals could reduce the amount of weight many
overweight/obese women gain simply by correcting their inaccurately perceived BMI status. The
authors also noted that the data linking body dissatisfaction with weight gain in pregnancy are
limited and inconsistent.

Research also suggests that depression is more common among obese non-pregnant adults.®®
The prevalence rates of depression during pregnancy have been found to be 7.4% (95% ClI: 2.2,
12.6%) in the first trimester, 12.8% (95% CI: 10.7, 14.8) in the second trimester and 12% (95% CI:
7.4, 16.7) in the third trimester.®” One Canadian study of 402 at-risk antenatal women found a
prevalence rate of 29.5% for major depression symptoms.©®

Emerging research suggests that major depression s%/mptoms during pregnancy are positively
related to gaining more weight than recommended.®® In fact, there may be a linear, dose-
response relatlonsh|P between maternal pre-pregnancy BMI and the likelihood of major depression
during pregnancy.”"’ Additional research is needed to support these preliminary findings.

¥ Restrained eating is described as the tendency of people to restrict food intake to achieve weight loss or to prevent weight gain®.
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BIOLOGY AND GENETIC ENDOWMENT

The Origins of Chronic Disease

There are two theories related to the prevention of chronic disease that are relevant to GWG and
SDOH. The life course approach to chronic disease and the developmental origins of health and
disease have both evolved from the notion that environmental factors in utero and in early life
influence lifelong health.®¥ Central to these theories is the idea that risks for adverse health
outcomes can be programmed at sensitive periods in human development.®" This is referred to in
the literature as developmental programming. Some experts have theorized that excess GWG in
utero may pre-program the developing fetus to be overweight as a child and may increase the risk
of developing a chronic disease later in life.

The proposed mechanism connecting GWG to child/adult obesity is based on the hyperglycemic
environment of gestational diabetes mellitus. Specifically, insulin resistance and glucose
intolerance during pregnancy may worsen the effects of GWG on future health outcomes. Weight
gain during pregnancy is partly a gain in adiposity. This gain in adiposity is accompanied by a state
of relative insulin resistance starting in mid-pregnancy. This adaptive response allows for the
efficient transfer of fuels across the placenta to the growing fetus. In overweight and obese
pregnant women these changes are magnified. This, in turn, raises the risk of impaired maternal
glucose tolerance and gestational diabetes. If a pregnant woman is hyperglycemic, hyperglycemia
is also present in the fetus. This fetal hyperglycemia leads to fetal hyperinsulinemia, followed by
increased adiposity in the fetus. Increased adiposity is a defining characteristic of macrosomia
which can lead to increased risks of labour and birth complications associated with macrosomic
infants. It is theorized, through these programming mechanisms that increase fetal adiposity also
results in increased adiposity in the growing child.” Therefore, excess GWG is theorized to impact
childhood obesity by programming an excess amount of adipose cells in the fetus that would then
lead to excess adiposity in the child.

Several researchers® 8% have explored the effects of the intrauterine environment versus the
genetic/environmental (i.e. dietary preferences and physical activity patterns) on the long-term
health of the fetus in the context of excessive maternal bodyweight and weight gain durin
pregnancy. In their prospective cohort study, using a male Swedish sample, Lawlor et al,
explored whether associations between maternal BMI and gestational weight gain on offspring BMI
could be explained by shared familial characteristics (e.g., genetics, socioeconomic status, diet
and physical activity behaviours) and/or intrauterine mechanisms when offspring were measured at
18 years of age. Results indicated that women whose BMI was either normal weight, overweight or
obese who gained too much weight during pregnancy were more likely to have offspring at a
higher BMI when measured at 18 years. Authors speculated that the higher BMI of children of
overweight and obese women may have been influenced by intrauterine mechanisms as well
genetic and family environmental characteristics of the family. Intrauterine factors did not seem to
impact the children of women of normal weight early in pregnancy. Shared familial characteristics
appeared to be the main determinant of children’s BMI for these women.

93)
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Culture

First Nations, Metis and Inuit Communities:

Over time more Canadians are identifying themselves as Aboriginal.®¥ According to the 2006
Canadian Census, more residents of Simcoe Muskoka self-identify as Aboriginal (14,450 or 3.1%
of the total population) compared to peer health units in Ontario.(v) It is important to note that
Aboriginal women have a higher fertility rate compared to the general population.®®

Aboriginal women living off-reserve have been found to have obesity rates 2.5 times greater than
non-Aboriginal.!"¥ Among Canadian First Nations, Métis and Inuit populations, rates of overweight
range from 35.4%-36.4% and rates for obesity range from 27.5-25.4%.%® In Ontario, in 2000/2001,
64.0% of women with Aboriginal status living off-reserve were overweight/obese; 27.0% of this
group was obese.®” Using measured height and weight data for Aboriginals living on-reserve,
Katmarzyk 32008) reported 57.7% of Aboriginal women 18 years and older were either overweight
or obese.® In this study, Aboriginal ethnicity was assomated with increased risk of obesity after
controlling for demographic and lifestyle variables.®®® Statistics Canada has noted however, that
current BMI cut-off categories may not be appropriate for the Aboriginal population, especially the
Inuit.®

Some information is available about lifestyle behaviours in Aboriginal communities. In an
Aboriginal sample, the odds ratios for obesity associated with physical inactivity was 3.0, after
adjustm% for age, sex, education, household income and smoking. This result has been noted by
others ) Aboriginal women were found to be more physically inactive compared to Aboriginal
men.®® In 2004, CCHS reported that 56% of Aboriginal and non-Aboriginal women were inactive
but state that the relationship between obesity and physical inactivity is stronger among those of
Aboriginal decent.!'%

An analysis of pregnancy weight gain of 603 primiparous First Nations women revealed that almost
50% had gained excess weight during pregnancy and retained this weight postpartum.®” Barriers
to weight loss and maintenance identified in the First Nations group!'®" included individual
constraints such as a lack of time, cultural beliefs related to eating during lactation, and socral
barriers such as the lack of early childhood services and community programs for mothers.®”

Aboriginal women living off reserve have a poorer quality diet compared to their non-Aboriginal
counterparts. Specifically they:

eat an average of 359 more calories per day

eat one fewer serving of vegetables and fruit per day

eat one fewer serving of grain products per day

drink 3 times more regular soft drinks per day (ages 19-30)
consume more calories from “snack” foods

have more sodium and fat in their diet.('®

¥ See footnote “ii” for description of peer health units.
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Many factors or conditions identified as determinants of health are of significant concern for people
of Aboriginal descent. Adelson!'%? commented that public health professionals need to examine
the role of changing diets, changing or limited work options, poverty, access to resources, societal
stressors, and the cultural meaning of foodstuffs when attempting to address the complex range of
factors associated with disease experienced by Aboriginal people.®® Indeed, health professionals
must come to understand that traditional contemporary Western approaches to disease prevention
may not fit well with traditional indigenous values."®® Although it has been reported that factors
associated with overweight and obesity such as poverty and low education levels (both of which
are common on Aboriginal reserves), the CCHS (2004) found no association between these two
variables and risk for obesity in multivariate analyses. Indeed, Garner et al. (2010) stated that
factors typically associated with overall health among the general population do not necessarily
have the same impact on Aboriginal populations. In fact, other factors yet to be measured may be
important in promoting the health of Aboriginal populations.®

Health Services

The Role of Health Care Providers:

The association between receiving individual advice from a health care provider related to GWG
and achieving within that weight gain range is well documented.®®2%'% The most common
experience of patients related to pregnancy weight gain recommendations is that either their
physician does not address the issue at all or the advice received is inconsistent or
erroneous.¢1%41%) |ndeed, a recent cross-sectional survey in Hamilton, Ontario found low rates
(5.7%-16.3%) of GWG counseling as reported by patients of obstetricians, midwives, family
physicians and other health care providers.!'%

Women of lower income, younger age and multiparity are significantly less likely to report receiving
health practitioner advice about weight gain than comparison groups, according to one study. In
addition, overweight/obese women are much more likely (18 fold increased odds) to be advised to
gain more weight than recommended by the IOM compared with normal weight women. Herring et

al. (2010) discovered that there were no differences between physicians and nurses with regard to
the likelihood of accurately conveying GWG guidelines.'®”)

Barriers related to the communication of current GWG recommendations by health care providers
are: lack of confidence in lifestyle counseling skills, health care provider (HCP) dissatisfaction with
personal body weight,"%” lack of training, lack of time, inadequate staffing, absence of payment or
insurance coverage for lifestyle counseling and availability of professional supports to which to
refer patients,"%® lack of effective treatment options (for gestational obesity) and willingness of
patients to comply with recommendations.!'® It has also been suggested that the large number of
screening recommendations and the large number of patients in a practice can make it impractical
for a physician to provide preventative services.'%® Please see Appendix B for a counseling
paradigm for weight control during pregnancy.

Karen Glanz (1997) suggests that a multi-component strategy is effective to change system-level
factors. Such strategies usually require changes in professional education, guidelines and health
services policy. At the practitioner level, Glanz (1997) suggests lectures, co-counseling, checklists,
and patient-specific feedback strategies to improve dietary counseling practices.'%®)
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There is growing evidence that engaging nurses and/or dietitians to assist with providing nutrition
counseling is feasible and effective.%®)

Another author notes that health care providers seem to be more likely to provide brief nutrition
messages than to measure, plot and explain BMI to patients. Physicians have identified using brief
interventions during teachable moments and leveraging this with referrals to other resources, both
within the practice and the community.('%?

Motivational interviewing (M) is a behaviour change counseling strategy first proposed by Rollnick
and Miller in 1995.%9 Recently, MI has been defined as a “collaborative, person-centred form of
guiding to elicit and strengthen motivation for change.”''® There are two specific active
components: a relational component focused on empathy and the interpersonal spirit of MI, and a
technical component involving the differential evocation and reinforcement of client change talk."""
MI was first developed for use in substance abuse counseling and has recently been adapted for
use in weight loss, diet and physical activity counseling. Ml has been shown to effectively reduce
body weuj;ht in overweight and obese non-pregnant adults (WMD= -1.47 [95% CI: -2.05, -
0.88]).""? For pre%nant women, M| has been shown to reduce GWG as well as levels of anxiety
and depression.'

CURRENT GUIDELINES FOR GESTATIONAL WEIGHT GAIN

In 2009 the IOM released revised GWG recommendatlons in their document entitled Weight Gain
during Pregnancy: Reexamining the Guidelines.” In November 2009, Health Canada adopted
these new recommendations which include the following revisions:

1) the recommendations are now aligned with the World Health Organization's (WHO)
definitions of underweight (BMI less than 18.5), normal weight (BMI of 18.5 to 24.9),
overweight (BMI of 25.0 to 29.9) and obese (BMI of 30 or greater);

2) they include a suggested rate of weight gain® in addition to recommendations for total
gain during pregnancy; and

3) they have a specific recommendatlon for a lower amount of total weight gain for obese
women (Health Canada, 2009).®

Health Canada’s previous GWG guidelines were primarily focused on reducing the incidence of
low-birth weight babies. The recommendations needed to be revised in order to address the
foIIowmg trends and related health impacts:

greater prevalence of women entering pregnancy as overweight or obese (IOM, 2009)™"
overweight and obese women are the most likely to gain the greatest amount of weight
during pregnancy®

women are increasingly gaining weight during pregnancy outside the range recommended
by the IOM (1990)®%

pregnancy complications associated with excess gestational weight gain, such as large for
gestational age (LGA) babies and Caesarean deliveries have increased in prevalence
many women retain some weight with each successive pregnancy, putting them at greater
risk of overweight and obesity than their non-pregnant peers.!'%
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Table 3:

Canadian Gestational Weight Gain Recommendations®®

Mean Weight Gain Total Weight Gain Twin Pregnancy
Rate in the 2" and 3™
trimester
Pre-pregnancy Rate in | Rateinlbs | Range in Range in Recommended
BMI kg kg lbs Weight Gain
Ranges
underweight 0.5 1.0 12.5-18 28-40 Insufficient data
<18.5
normal weight 0.4 1.0 11.5-16 25-35 17-25kg/37-54 Ibs
18.5-24.9
overweight 25.0- | 0.3 0.6 7-11.5 15-25 14-23 kg/31-50
29.9 lbs
obese =30.0 0.2 0.5 5-9 11-20 11-19 kg/25-42
lbs

*Calculations assume a 0.5-2 kg (1.1-4.4 Ibs) weight gain in the first trimester

The IOM (1990) made recommendations regarding implementation of the GWG guidelines with
individual patients.®* The IOM (2009) endorsed what they called “key elements” which include, for
example, measuring a woman’s pre-pregnancy height and weight to determine pre-pregnancy
BMI, and graphically plotting her rate of weight gain during pregnancy.'” For the full list of key
elements, please see appendix C. Health Canada currently provides prenatal weight gain graphs
in their resources (one for each pre-pregnancy BMI category) for health care providers. The
presence of these graphs implies Health Canada encourages weighing and plotting of pregnant
women to assess GWG. Currently, Health Canada does not have a specific recommendation for
health care providers to weigh and plot weight gain of pregnant women.®"

In order for these recommendations to be achieved, the IOM (2009) recognized that the health
care sector must consider:

e offering preconception services such as counseling related to diet and physical activity, as
well as supporting all overweight and obese women to access contraception in order to
assist them in achieving a healthy weight before conception

e offering services, such as counseling on diet and physical activity, to all pregnant women to
assist them in achieving healthy weight gain during pregnancy

e offering services, such as counseling on diet and physical activity, to all postpartum women
to assist them in returning to pre-pregnancy weight or achieving a healthy body weight.

NORTH AMERICAN NUTRITION RECOMMENDATIONS FOR
PREGNANCY

Eating Well with Canada’s Food Guide (CFG) is the current food guidance system for Canadian
pregnant women. Rather than focusing specifically on increased calorie consumption, CFG
recommends all pregnant women consume an extra 2-3 servings from 3 of the 4 food groups to
meet the additional energy needs of the second (340 calories) and third trimesters (450 calories) of
pregnancy.''¥
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Interestingly, pregnant women aged 31-50 require 100 calories less per day (1800 calories)
compared to their younger 19-30 counterparts (1900 calories). Health Canada’s key message
related to GWG and nutrition is: “pregnant women should eat a little more food every day from the
four food groups of their choice”.!"'* Health care providers are advised to assess the pregnant
woman’s eating pattern to determine if she is following the recommendations of Eating Well with
Canada’s Food Guide so appropriate diet recommendations can be made.™®

In contrast, the American pregnancy food guidance system, My Plate!''® does not recommend
that all pregnant women consume extra calories. Instead, the United States Department of
Agriculture gives a broad weight gain range. Then, a woman may enter her pre-pregnancy
height and weight information to determine her own individualized GWG rate and range
recommendations. Pregnant women are advised to seek advice from a health care provider if
they conclude they are gaining weight too slowly or too quickly.

A recent American Dietetic Association statement (ADA, 2009) recommends that “during
pregnancy, all overweight and obese women should be informed about current IOM gestational
weight gain target goals, be advised not to lose weight during pregnancy and counseled about
healthful foods during pregnancy”."'” The statement identifies that there is wide variability in
metabolic energy expenditure during pregnancy which makes it difficult to set standards for
energy intake for pregnant women of all BMI categories. They continue to note that healthy
weight gain and appetite are better indicators of energy sufficiency than the number of calories
consumed. The authors highlight that the current recommended increases in energy
requirements for pregnancy (340 kcal/day in the second trimester and 452 kcal/day in the third
trimester) are based on the energy needs of a normal weight woman. The actual energy
requirements for overweight and obese pregnant women are unknown.'®® The ADA does not
mention adding extra calories to an overall healthy diet.!"'®

Dietitians of Canada does not have a statement related to pregnancy and weight gain; however,

they will be a key partner for an upcoming Society of Obstetricians and Gynecologists of Canada
(SOGC) project to develop a clinical guideline on the nutritional requirements of girls and women
through their lifespan.''®

The IOM (2009) is quite clear in stating that the safety of weight loss during pregnancy has not
been determined. Kramer and Kakuma (2010) state that limited evidence from three studies
suggests that energy/protein restriction in pregnant women who are overweight, or exhibit high
weight gain, may negatively affect birth weight. Of the three studies, Campbell (1983), reported
no effect of energy/protein restriction, Badrawi et al, (1993) reported a large significant adverse
effect on birthweight (MD -450, [95% CI -625g to -275 g]), and Wolff (2008) demonstrated a
smaller adverse effect (MD -138, [95% CI -450g to +174 g]).('??

NORTH AMERICAN PHYSICAL ACTIVITY GUIDELINES FOR
PREGNANCY

Canadian:

Canadian national guidelines for exercise during pregnancy and postpartum were developed by
the Canadian Society for Exercise Physiology (CSEP) and the Society of Obstetricians and
Gynaecologists of Canada (SOGC).
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These guidelines were released in 2003 as the Joint SOGC/CSEP Clinical Practice Guideline
(CPG) No. 29: Exercise in Pregnancy and the Postpartum Period. These evidence-based
guidelines recommend that “all women without contraindications should be encouraged to
participate in aerobic and strength-conditioning exercises as part of a healthy lifestyle during their
pregnancy”. The joint statement specifies that “previously sedentary women should begin with 15
minutes of continuous exercise three time a week increasing gradually to 30-minute sessions four
times a week”.("?"

The Physical Activity Readiness Medical Exam (PARmed-X) for Pregnancy!'?? is a guideline
developed for health screening prior to participation in prenatal exercise. The most current version
of the PARmed-X for Pregnancy, released in 2002, was developed in collaboration with the Ontario
Fitness and Safety Standards Committee and an Expert Advisory Committee of the Canadian
Society for Exercise Physiology. It includes a checklist of absolute and relative contraindications for
exercise, summary guidelines for the prescription of exercise and muscle conditioning, safety
precautions and reasons to stop exercising, as well as advice for active living, healthy eating and
maintenance of a positive self-image. The PARmed-X for Pregnancy is endorsed for use within the
Canadian national guidelines. In 2011, the ePARmed-X+Online was developed as an alternative
physical activity participation clearance option that can be completed by individual pregnant
women online. The aim is to “reduce barriers for low to moderate intensity physical activity
participation, and exact the identification of (those pregnant women) who may require additional
screening prior to becoming more physically active”.('

Though research has demonstrated the health benefits of regular physical activity in pregnant
women who do not have contraindications to exercise, it is widely recognized that there is a gap in
the literature related to adverse exercise-related events in pregnancy. In the future, CSEP will
address this gap with the goal of reducing the barriers to participation in physical activity during
pregna?%/ for women who are considered to be at higher risk for adverse exercise-related

events.

American:

In 1985, the American College of Obstetricians and Gynecologists (ACOG) released conservative
exercise guidelines for pregnant women, as there was little evidence available at that time related
to physical activity in this population. The ACOG guidelines have been updated twice, most
recently in 2002. In 2009, ACOG’s Committee on Obstetric Practice reaffirmed the 2002 guidelines
for exercise during pregnancy and the postpartum period which recommend “30 minutes or more
of moderate-intensity physical activity on most, if not all, days of the week” for healthy pregnant
women. %)

In 2008, the U.S. Department of Health and Human Services (HHS) released Physical Activity
Guidelines for Americans!'®® which included recommendations for pregnant women. The HHS
Physical Activity Guidelines Advisory Committee stated that, “a pregnant woman can begin or
continue a regular physical activity program throughout gestation, adjusting the frequency, intensity
and time as her condition warrants”, adding that “it is reasonable for women during pregnancy and
the postpartum period to follow the moderate-intensity recommendations set for adults unless
specific medical conditions exist”.('?” Their recommendation of “at least 150 minutes of moderate-
intensity aerobic activity per week during pregnancy and the postpartum period” is consistent with
the current ACOG recommendations for pregnant women, and also with the recommendation for
healthy adults in the 2008 Physical Activity Guidelines for Americans.
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In the Summary and Conclusion of their review of the science related to physical activity during
pregnancy and the postpartum period, the Physical Activity Guidelines Advisory Committee
identifies that, “although the benefits of maternal physical activity have clearly been
demonstrated...very little evidence exists for the dose of activity that confers the greatest health
benefits to women during pregnancy and the postpartum period”.'?” They conclude that

“orospective, randomized intervention studies in diverse populations are greatly needed”.""®”

CLINICAL PRACTICE GUIDELINES AND INTERNATIONAL
POLICY STATEMENTS

The SOGC'’s recent Obesity in Pregnancy Clinical Practice Guideline (2010)®? affirms the
importance of addressing gestational weight gain. The SOGC endorses the IOM gestational weight
gain recommendations; however, the SOGC guideline recommends weight gain of 7 kg for all
three classes of obesity (I-11l) rather than a weight gain range of 5-9 kg for all pregnant women with
a BMI = 30, as recommended by the IOM. The SOGC recommends that obese pregnant women
receive counseling about weight gain, nutrition and food choices during pregnancy. The
Association of Ontario Midwives does not address the problem of excess gestational weight gain
among women with normal or high pre-pregnancy BMI in their Clinical Practice Guideline, The
Management of Women with a High or Low Body Mass Index (2010). '?® They do identify the
importance of counseling pregnant women to help them to achieve their GWG goals in order to
reduce obstetric risk and postpartum weight retention.

Similar to the recommendations of the IOM (2009), the National Institute of Health and Clinical
Excellence (NICE) Dietary Interventions and physical activity interventions for weight management
before, during and after pregnancy''®® recommend that all pregnant women, and especially those
with a BMI = 30, discuss their eating and physical activity habits with their health care provider.
Interestingly, they recommend against the weighing of women repeatedly during pregnancy. An
additional weighing should occur only if clinical management can be influenced or nutrition is a
concern. A previous NICE document (2006), Obesity: the prevention, identification, assessment
and management of overweight and obesity in adults and children, highlighted the period after
pregnancy and child birth as a time when women are likely to gain weight. Therefore,
recommendations were made to monitor the woman’s weight postpartum in preparation for another
pregnancy.

The UK Public Health Interventions Advisory Committee notes that pregnancy and about a year
after child birth are key periods in a woman’s life when she may gain excess weight. In fact, they
claim the periods before, during and after pregnancy do provide an opportunity to give women
practical advice to help them improve their diet, become more physically active or to help them
manage their weight effectively. This same group also states that the IOM" (2009)
recommendations were not validated by intervention studies and, while their recommendations
apply to American population, the relevance to the UK population remains unknown. 2%

In a recent joint clinical practice guideline, the Centre for Maternal and Child Enquiries and the
Royal College of Obstetricians and Gynaecologists (2010)!*® recommend that obese pregnant
women are weighed once when pregnancy is confirmed and then again in the third trimester so
“appropriate plans can be made for equipment and personnel required during labour and
delivery”.("®") During postpartum, women with a BMI = 30 “should continue to receive nutritional
advice... from an appropriately trained professional, with a view of weight reduction”.('%?
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They argue further that all health professionals involved in the care of pregnant women should
receive education about maternal nutrition and its impact on maternal, fetal and child health.*®

INTERVENTIONS

This section describes the effectiveness of clinical interventions that were designed to address
excess GWG. Only one evaluation of one community level intervention could be found.

Campbell et al., in a systematic review of 5 randomized control trials (RCT) and quasi-randomized
control trials of 390 women with a BMI = 18.5, found no significant evidence that dietary
interventions, with or without additional support to increase nutrition or physical activity, were
effective in reducing GWG (-0.28 [95% ClI: -0.64 to 0.09]); however, studies differed by SES,
ethnicity, pre-pregnancy BMI and outcomes measured (weight outcomes, dietary and physical
activity outcomes, pregnancy, birth or infant outcomes). Nutritionists, dietitians or fithess instructors
delivered the interventions. Subgroup analysis found that pre-pregnancy BMI or particular aspects
of the intervention contributed to its effectiveness. Overall, there was no clear evidence for an
effect. Authors concluded that interventions should be designed that educate health care providers
about the importance of healthy lifestyle behaviours, as well as inform the wider family and social
network.!"3%

In contrast, another systematic review!'®® examining 13 RCTS found a lower total GWG in the
dietary intervention group compared to control (WMD=-1.92 kg [95% Cl=-3.65, -0.19, p=0.03]). The
authors conclude that dietary interventions during pregnancy were effective in decreasing GWG
and the incidence of caesarian sections. However, the interventions were not successful in
increasing the proportion of women who gained within the recommended range, as defined by the
1990 IOM report. This finding is supported by two other meta-analyses that focused on women
with a pre-pregnancy BMI = 18.5. These included RCT only or randomized and non-randomized
control trials combined. The weighted mean difference for these meta-analyses was -0.22 [95% Cl:
-0.38, -0.05)"*® t0 -1.19 [95% ClI: -1.74, -0.650], P<0.0001).®%

Two meta-analyses focused only on overweight and obese women. Dodd et al."®”), examined the
effect of behavioural interventions on several birth outcomes, including LGA mfants They identified
nine randomized control intervention trials that found no effect of behavioural interventions on the
risk of having a LGA baby or the mean gestational weight gain. The authors reported that the
intensity of the interventions was not consistent, ranging from a single dietitian consult to additional
dietitian visits. The authors also reported the methodological quality of the studies was fair to poor.
Other authors'"®*® have criticized this meta-analysis for pooling together trials with varying antenatal
interventions which would dilute the effect of dietary counseling.

In contrast, a meta-analysis''*® also examining overwelg?ht and obese women found a weighted
mean difference of -6.5 ([95% CI -7.6 to-5.4] P<.001)!"3*® demonstrating the combination of
interventions were effective in reducing GWG without an impact on birth weights.

Some authors'"®*¥ explain the lack of effect of intervention trials on the absence of psychological
interventions and failure to apply common behaviour change theories. Many studies reported a
high degree of heterogeneity among intervention trials. Other authors!"*? claim the methodological
quality of the intervention studies addressing GWG are insufficient to create evidence-based
recommendations.
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The only community-level intervention plan that specifically addresses GWG was conducted in
2007 in the former Calgary Health Region, now known as Alberta Health Services.

The Healthy Pregnancy Weight project was a component of the Three Cheers for the Early Years
campaign. A focus group!"*" was originally conducted to inform the program design. The program
goal was to “improve birth outcomes attributable to optimal maternal weight in the Calgary Health
Region”. There were three elements to this program: 1) prenatal health professionals, 2) pregnant
women, and 3) the community.

The program activities for the prenatal health professionals were: a) the provision of reflective
learning opportunities (e.g. presentations, written materials), b) the creation and use of maternal
weight gain tools (e.g. BMI wheel, brochure and poster, weight gain graph, nutrition referral list), c)
the development of relationships between the Calgary Health Region and health care providers,
and d) the creation of a nutrition referral system. An awareness campaign was developed for
pregnant women (e.g. You Tube video).

No evaluation was conducted to determine the impact of this program on maternal and child health
outcomes related to GWG. However, a process evaluation of the intervention plan relating to the
prenatal health professionals was conducted. It had a 23% response rate."*? Results indicated
that the program successfully increased their awareness of:

e maternal weight gain,
maternal weight gain tools,
nutrition referral resources,
optimal maternal weight, and
maternal weight gain and its association with birth outcomes.

Three quarters of respondents identified the paper copy of the maternal weight gain graph was
somewhat useful.

In summary, there are conflicting results as to whether dietary and physical activity interventions
are effective in decreasing GWG. The IOM 2009 report") stated it was possible to motivate obese
pregnant women to limit their weight gain during pregnancy to 6-7 kg; individualized attention was
a component of successful interventions. Only one community-based intervention could be
located; a low response rate limits the ability to draw conclusions from the evaluation findings.

DISCUSSION

It has been identified that the obesity epidemic is having a significant impact on reproductive health
outcomes. In 2009, the Institute of Medicine released their report, Weight Gain During Pregnancy:
Reexamining the Guidelines,"") and later that year Health Canada (HC) updated its gestational
weight gain (GWG) recommendations® for Canadian women. The new recommendations
emphasize the importance of healthy GWG in achieving optimal maternal and child health
outcomes. Unfortunately, although there is evidence to show an association between excess GWG
and increased rates of pre-term births, Caesarean sections, large for gestational age and
macrosomic infants, and postpartum weight retention,®® public health practitioners have limited
evidence of health promotion strategies that are effective in supporting the achievement of healthy
weight gain during pregnancy.
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In order to develop an argument to support our assertion that excess GWG is a significant public
health issue worthy of public health investment, we refer to Brownson et al. (2011)"*® who suggest
three criteria to guide decision making:
1) Is the public health issue large and growing?
2) Are there effective interventions for addressing the problem?
3) Will a particular program or policy provide a satisfactory return on investment
measured in health impacts?

Is the issue of gestational weight gain large and growing?

Academics and health care providers alike are concerned about the high levels of overweight and
obesity among Canadian women of reproductive age and their impact on maternal and child health
outcomes. According to the National Population Health Survey, during the eight years of the study
(1994/1995 to 2002/2003), women ages 18-64 gained an average of 3.4 kg/7.5 Ibs, and in
subsequent analyses (1994/1995 to 2004/2005) proportionally more women self-reported an
increase in their BMI.®) Furthermore, just under half (46.6%) of women of reproductive age (15-44
years) living in the geographical area of the Simcoe Muskoka District Health Unit (SMDHU) are
classified as overweight or obese (BMI >25).® In addition, there is growing concern about rates of
excess weight gain during pregnancy. It has been estimated that between 40-44% of pregnant
Ontario women exceed the upper limit of their gestational weight gain range as recommended by
Health Canada®®¥ Considering these local and national statistics, it is clear that a high proportion of
pregnant women and their offspring are at increased risk of a variety of adverse health outcomes.

Are there effective interventions for addressing the problem?

Although there is a lack of evidence of effective interventions to support health promotion planning
related to healthy weight gain during pregnancy, there may be support to proceed with promising
practices. For example, a recent Institute of Medicine report, Bridging the Evidence Gap in Obesity
Prevention: A Framework for Decision Making"'** advises health care practitioners to proceed
with planning population-based strategies despite a lack of evidence. Experts argue that the
traditional evidence hierarchy works less well in public health, as the interventions are typically
large scale, complex social interventions compared to more concrete clinical interventions.
Population-based initiatives tend to rely on information extrapolated from clinical trials as well as
weaker sources of evidence such as expert opinion, anecdotal evidence or promising practices.
Often the evidence is suggestive rather than conclusive, leaving public health practitioners to
weigh the risks and benefits of taking action.*®

Addressing the determinants of health, “the entire range of individual and collective factors and
conditions - and their interactions - that have been shown to be correlated with health status”,'*® i
fundamental to a population health approach, and to the effectiveness of public health strategies
which seek to support women to achieve a healthy weight before pregnancy and healthy weight
gain during pregnancy. The Public Health Agency of Canada has described socio-economic
status, Aboriginal identity, gender and geographic location as the most important factors
associated with health disparities in Canada.*® Income and education are also key determinants
of health and are typical measures of socio-economic status.

Evidence identifies that women with low levels of income and education are more likely to be
obese. Furthermore, women who are overweight or obese are at greater risk of excess gestational
weight gain.®?

S

32



Hence, a comprehensive approach to supporting healthy weight gain during pregnancy would
include collaboration with others engaged in broader poverty reduction strategies in Simcoe
County and the District of Muskoka, and partnering with the education sector to address barriers
low-income women experience to staying in or re-entering school, including First Nations Métis and
Inuit professionals and agencies.

The I0M report (2009)!" highlights the importance of the primary care sector in addressing GWG.
Limited evidence suggests that the recommendations made by a woman’s primary care prowder
re ardlng healthy GWG may influence the amount of weight the pregnant woman actually gains.®

® Unfortunately, evidence also suggests that health care providers may not consistently
address weight issues with thelr g)atlents and this may be particularly true for those who provide
services to pregnant women. (€6:104-106

The research has identified several barriers to health care providers engaging their clients in
healthy lifestyle/healthy weights conversations. Most health care providers will likely agree that skill
and sensitivity are needed when advising or counseling pregnant women about eating, physical
activity and wel%ht gain; however, they may lack confidence in their ability to provide effective
counseling.!'%”%) Antenatal health care providers may be concerned that too much emphasis on
achieving healthy weights may cause some women to restrict calorie intake which may
inadvertently contribute to SGA or preterm infants.

Public health practitioners are best able to reach pregnant women by working in collaboration with
primary care providers. Public health agencies have a role to play in educating the providers of
primary health care regarding the impact of the determinants of health in order to engage them in
developing and implementing solutions, both locally and systemically. For example, health care
providers who understand the impact of the built environment on maternal behaviours and related
health outcomes are able to advocate to local municipalities for by-laws which ensure equitable
access to affordable, healthy food and recreational opportunities in all neighborhoods. Health care
providers must also have knowledge of community resources which support healthy eating and
active living during pregnancy, and where/how to access them.

Motivational interviewing is an effective approach to lifestyle counseling. It is defined as *
collaborative, person-centred form of guiding to elicit and strengthen motivation to change
Training to support the application of principles, techniques and strategies of motivational
interviewing in brief clinical interventions to support healthy weight gain during pregnancy should
be considered when developing a comprehensive healthy weights strategy.

(147)

Knowledge translation experts engaged in research within the health care sector note that
interventions aimed at health professionals such as educational programs, feedback, and
reminders only change professional performance by 10%. They also note that written guidelines,
lectures and conferences are unlikely to change professional behaviour if used alone. Active
educational interventions, such as outreach visits or websites designed for self-study are more
likely to induce change. Interventions that are targeted at the clinical decision making process
itself, such as decision support tools are also likely to be effective.*® Considering the available
evidence, the process of developing an intervention strategy targeting health care providers must
be collaborative in nature, and the strategy itself must be multi-faceted in order to have the desired
impact on professional practice.

Ultimately, it is imperative that an intervention plan supports antenatal care providers to inform
pregnant women of their recommended gestational weight gain range and rate as well as to
33



engage them in discussion about healthy eating and active living during pregnancy in order to
enable women to gain within their recommended weight gain range.

One proposed practice for antenatal health care is the use of GWG plotting charts to track
women’s patterns of weight gain during pregnancy. Although the use of such visual tools is
described by the IOM (2009) as a key element in supportive discussions between health care
providers and pregnant women'and is implied for use in a Health Canada resource,®" there is
currently no evidence of the effectiveness of using such tools in the achievement of healthy weight
gain. In theory, the line graph showing the weight gain pattern may alert the health care provider to
problems such as erratic weight gain or excess (or inadequate) rate of weight gain, which may act
as a prompt to engaging in a healthy lifestyle discussion or initiation of a referral for further
professional counseling or support related to achieving a healthy pregnancy.

The Canadian food guidance system, reflected in Health Canada’s Eating Well with Canada’s
Food Guide!"*® may be inadvertently contributing to the proportion of women exceeding their GWG
range. Canada’s Food Guide reflects a broad, population-based message in its recommendation
that all pregnant women consume two to three additional servings from any of the four food
groups. This recommendation is based on the assumption that women are following the
recommendations of Canada’s Food Guide pre-pregnancy, and is in place to address the
additional energy requirements of pregnancy. Health Canada’s GWG recommendations'® describe
different weight gain rates and ranges according to pre-pregnancy BMI, but they do not address
how overweight or obese women can expect to achieve lower weight gain by following the same
population-based nutritional advice as women in the normal weight category. Since the actual
energy requirements of overweight and obese women is unknown,!"®® perhaps individual dietary
advice related to energy intake during pregnancy should be provided by health care providers who
have expertise in prenatal nutrition.

Will a particular program or policy provide a satisfactory return on investment measured in health
impacts?

The only Canadian, population-level intervention program promoting healthy gestational weight
gain evaluated short-term outcomes in terms of health care provider knowledge and awareness;
effects on maternal and child health outcomes related to GWG were not assessed.!"*? Evidence is
lacking regarding the effectiveness of a comprehensive, multi-faceted intervention strategy aimed
at improving maternal and child health outcomes by supporting the achievement of healthy weight
gain during pregnancy.

Excess gestational weight gain is a significant concern as it contributes to the growing obesity
epidemic and the associated financial burden for the Canadian health care system. The Canadian
Institute for Health Information states the cost of caesarian sections is $1 ,432 per birth and costs
the health care system sixty eight million dollars in 2002/2003 nationwide.*® Using a chronic
disease prevention examPIe people with a BMI categorized as obese are 2-4 times more likely to
develop type 2 diabetes.'
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The cost of treating and managing diabetes is estimated to be $4500 per year per person and
Ontario spends aeproximately one billion dollars treating people with diabetes and its associated
complications.®® Therefore, moderating the amount of weight gain women gain during pregnancy
has the potential to significantly decrease health care costs in Ontario.

Clearly, more evidence is needed to determine the effectiveness of population-level intervention

programs promoting healthy gestational weight gain. Therefore, any intervention strategy
developed to address excess gestational weight gain should be rigorously evaluated.

RECOMMENDATIONS FOR PUBLIC HEALTH PRACTICE

The following recommendations for Ontario public health agencies are presented below using
selected Program Foundational Standards and Board of Health Requirements as described by the
Ontario Public Health Standards (OPHS)."®® The Public Health Agency of Canada and the OPHS
encourage the use of the Public Health Agency of Canada’s population health approach
framework®” that emphasizes addressing the determinants of health.

The intent of these recommendations is to encourage lifestyle behaviour changes of pregnant
women to support a greater proportion of pregnant women to gain within the weight gain range
recommended for their pre-pregnancy BMI. Health promotion strategies will focus on pregnant
women, emphasizing healthy lifestyle information tools and resources as opposed to focusing on
weight gain. Information, tools and resources regarding gestational weight gain and healthy
lifestyle supports will be emphasized with local health care providers.

PRIORITY POPULATIONS

Identify and strengthen linkages with:

a) First Nations/Metis/Inuit (FNMI) communities and
b) Women living in poverty.

RESEARCH AND KNOWLEDGE EXCHANGE

Collaborate with other public health agencies to gain further understanding of nutrition and physical
activity behaviours of pregnant women. This could include applying for Public Health Ontario’s
Locally Driven Collaborative Projects funding opportunity.

DETERMINANTS OF HEALTH (DOH)
Income and Social Status
a) Collaborate with determinants of health staff related to poverty reduction strategies.

EDUCATION AND LITERACY

a) Collaborate with school health program staff to support existing physical activity and
nutrition strategies in the preconception period.

b) Advocate for collaboration between DOH staff, school health program and education sector
to support work related to increasing adolescent girls’ educational attainment to decrease
their risk of future overweight and obesity.
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SOCIAL AND PHYSICAL ENVIRONMENTS

a)

Collaborate with chronic disease and injury prevention programs to support the creation of
“walkable communities”.

HEALTH SERVICES

Work with the Ontario Ministry of Health and Long-Term Care and local health care
providers to strategize and implement a preferred model of prenatal care.
Develop and implement an evidence-based comprehensive preconception health strategy
that addresses pre-pregnancy body mass index (BMI).
Advocate to the Local Health Integration Networks to work collaboratively with public health
agencies and local health care providers to identify comprehensive health care policies to
address gestational weight gain as a priority health issue. Advocacy issues include:
e identification/ development of routine prenatal screening tools related to nutrition,
physical activity (PA), mental health and disordered eating
e encouragement of referrals to allied health professionals, including registered
dietitians and mental health professionals
e development of policies that support clinical practice related to healthy GWG and
enable practitioners to:

i determine pre-pregnancy BMI of pregnant patients/clients

ii. inform pregnant patients/clients early in pregnancy of their recommended
GWG range and rate, according to pre-pregnancy BMI

iii. discuss healthy eating and PA recommendations for pregnant women
throughout pregnancy

iv. plot GWG throughout pregnancy

V. refer overweight/obese pregnant women to nutrition and PA professionals,
including registered dietitians

Vi. refer pregnant women who are exceeding the recommended GWG rate and
range to nutrition and physical activity professionals

Vii. refer all pregnant women to information and resources which support healthy
eating, physical activity and healthy GWG.

Build capacity of local prenatal health care providers by providing community presentations
and/or education outreach visits to prenatal health care providers.

Advocate to professional associations to create clinical practice guidelines and professional
development opportunities.

Advocate with the mental health sector to increase availability of services specific to
pregnant women.

PERSONAL HEALTH PRACTICES AND COPING SKILLS

a)

Home and Family (pregnant women)
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e Develop and implement an evidence-based health communication strategy to support
healthy gestational weight gain. At a minimum, campaign should address nutrition,
physical activity and sources of support for pregnant women. Consider partnering with
the Best Start Resource Centre on this initiative as a next step to their preconception,
prenatal obesity report.

e Add lifestyle behaviour tools and resources to consumer pages of public health agency
web site.

SUMMARY

Excess gestational weight gain (GWGQ) is a modifiable risk factor associated with Caesarean
section rates, pre-term births, LGA, macrosomia and postpartum weight retention. In light of
increasing rates of overweight and obesity in our society since the 1990 guidelines were released,
and the potential impact of excess GWG on this trend, the Institute of Medicine (IOM) released a
report Weight Gain During Pregnancy: Re-examining the Guidelines (2009). Later in 2009, Health
Canada adopted the guidelines contained in the IOM report.

If women gain excess weight during pregnancy and do not return to their pre-pregnancy weight
postpartum, they may begin subsequent pregnancies at a higher BMI and may be at increased risk
of pregnancy and birth complications. Postpartum weight retention also contributes to the trend of
women becoming heavier as they age, and the associated increased rates of chronic disease.
Evidence related to the role of excess GWG and childhood obesity is also emerging.

There are conflicting results regarding the effectiveness of dietary and physical activity
interventions in decreasing GWG. Nevertheless, antenatal care providers need to be supported to
inform pregnant women about healthy eating and active living during pregnancy as well as to
advise them of their recommended gestational weight gain range and rate to enable women to
gain within their recommended weight gain range. More evidence is needed to determine the
effectiveness of population-level intervention programs promoting healthy gestational weight gain;
therefore, any intervention strategy developed to address excess gestational weight gain should be
rigorously evaluated.
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Appendices

APPENDIX A

The Determinants of Health:'?

©CoOoNOGO AWM~

Income and Social Status

Social Support Networks

Education

Employment/Working Conditions

Social Environments

Physical Environments

Personal Health Practices and Coping Skills
Healthy Child Development

Biology and Genetic Endowment

10. Health Services
11. Gender

12. Culture

APPENDIX B

A counseling paradigm for women regarding weight control in pregnancy.®®

1. Review optimal pre-pregnancy body weight

a.
b.
c.

@~oa

Calculate BMI

Define goals for achieving or maintaining normal BMI pre-conception

Inform women of potential health hazards of maternal obesity, including pregnancy
complications and effects on maternal and fetal health

Promote healthful diets

Promote physical activities

Determine need for referral and identify availability of resources

Follow progress and reassess need for modifying goals or referral

2. Review optimal weight gain during pregnancy

a.
b.

Recommendations from the IOM
Follow-up pre-conception and during pregnancy

3. Review potential competing issues in reproductive health and individualize plans for conception

4. Folic acid supplementation

a.
b.

Discuss rationale and assess individual requirements for dose
Review concomitant medications and avoid drug interactions

5. Other reproductive, medical or/and psychiatric issues
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APPENDIX C

Listing of key elements for individual GWG counseling:'

1.

154)

Before conception, use consistent and reliable procedures to measure and record the women’s
weight and height without shoes in the medical record

Determine the women’s pre-pregnancy BMI

Measure the woman’s height without shoes and weight in light clothing at the first prenatal visit
carefully by procedures that have been rigorously standardized at the site of prenatal care and use
consistent, reliable procedures to measure weight at each subsequent visit.

Estimate the woman’s gestational age from the onset of her last menstruation or from an early
ultrasound examination

At the initial comprehensive prenatal examination, set a weight gain goal together with the pregnant
woman that is based on her pre-pregnant BMI and other relevant considerations, and explain to her
why weight gain is important

Monitor the woman’s prenatal course to identify any abnormal pattern of weight gain that may
indicate a need to intervene, displaying the results graphically for the woman. When abnormal gain
appears to be real, rather than a result of an error in measurement or recording, try to determine the
cause and then develop and implement corrective actions jointly with the woman

APPENDIX D

Population Health Approach: the Organizing Framework ©”

The eight steps of the organizing framework are:

N AWN A

Focus on the health of populations

Address the determinants of health and their interactions
Base decisions on evidence

Increase upstream investments

Apply multiple interventions and strategies

Collaborate across sectors and levels

Employ mechanisms for public involvement
Demonstrate accountability for health outcomes
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