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ABSTRACT 

Background: It is well accepted that gestational weight gain (GWG) outside of the Institute of 

Medicine recommendations is a modifiable risk factor for pregnancy complications, regardless of 

a womanôs pre-pregnancy body mass index. 

Objectives: Given that not all prenatal healthcare providers (HCPs) are aware of these 

guidelines nor discuss them with their patients, this thesis sought to examine counselling 

practices and evaluate a pilot knowledge translation tool for the improvement of such 

counselling.   

Methods: 1) A literature review was conducted to assess current prenatal GWG counselling 

practices between patients and HCPs; 2) an electronic survey was conducted to determine 

patientsô perceptions of GWG counselling and whether certain patient characteristics increase 

chances of counselling; 3) a quasi-experimental study was implemented to evaluate the Canadian 

Obesity Networkôs 5As of Healthy Pregnancy Weight Gain tool.  

Results: GWG counselling was often infrequent and inaccurate. Women of higher 

socioeconomic status, older age, nulliparous, history of dieting, low physical activity and those 

categorized with overweight/obesity were more likely to receive GWG advice. The 5As of 

Healthy Pregnancy Weight Gain Tool is effective at initiating Ask and Advise components of 

HCP-mediated GWG counselling, but work is still needed to improve all other components of 

the 5As (Assess, Agree, Assist).  

Conclusions: Weight gain counselling is an essential component of prenatal healthcare, but 

discussions between HCPs and patients is inconsistent. Future steps include the development of 

GWG knowledge translation tools and improving GWG education for HCPs.  
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CHAPTER 1: INTRODUCTION  

1.1 The Intrauterine Environment  

 Pregnancy has been considered one of the most significant periods of weight gain and 

physiological changes in a personôs life ï for both mom and baby (1,2). During this critical stage 

of growth and development, the intrauterine environment that a woman provides can have both 

immediate and long-term effects on the child. Dr. David Barker and colleagues were the first to 

observe associations between the pregnancy and postpartum stages and adulthood diseases. For 

example, they observed correlations between low birth weight and downstream heart disease (3), 

as well as in utero nutritional deprivation and downstream coronary artery disease, Type 2 

Diabetes, overweight and obesity (1,2,4,5).  

Today, expansion of Barkerôs original paradigm has been accepted by the International 

Society for Developmental Origins of Health and Disease (DOHaD), and current research 

focuses on understanding the mechanisms behind such fetal programming. The DOHaD concept 

acknowledges that certain environmental conditions alter the epigenetic markers of the fetal 

genome, which will consequently program certain metabolic traits that are only seen later in life 

(6). The DOHaD premise and its intricacies posit that prenatal exposures interplay with early 

childhood development to produce effects on long-term adult health. One such in utero exposure 

is gestational weight gain.  

 

1.2 Gestational Weight Gain  

Gestational weight gain (GWG) is an expected and important aspect of a healthy 

pregnancy (7). The Institute of Medicine (IOM) has developed an evidence-based guideline for 

appropriate and healthy GWG based on a womanôs pre-pregnancy body mass index (BMI) (8). 
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As illustrated in Table 1, women of different BMI categories have varying target weight gain 

ranges; from five to 18 kilograms. Research strongly suggests that gaining too much or too little 

weight during pregnancy, commonly referred to as discordant GWG, will influence maternal-

fetal health. Table 2 highlights the potential consequences of discordant GWG on both the 

mother and the developing baby.      

 

Table 1. Institute of Medicine Guidelines for gestational weight gain, by pre-pregnancy BMI.  

Pre-pregnancy BMI Total Weight Gain 

lbs (kg) 

Rate of Weight Gain in 2nd 

and 3rd Trimesters per week 

lbs/week (kg/week) 

Underweight (<18.5 kg/m2) 28-40 (12.5-18) 1-1.3 (0.44-0.58) 

Normal Weight (19.5-24.9 kg/m2) 25-35 (11.5-16) 0.8-1 (0.35-0.50) 

Overweight (25.0-29.9 kg/m2) 15-25 (7-11.5) 0.5-0.7 (0.23-0.33) 

Obese, all categories (Ó30 kg/m2) 11-20 (5-9) 0.4-0.6 (0.17-0.27) 

 

 

 

 

 

Table 2. Summary of the impacts discordant gestational weight gain can have on maternal and 

fetal health (2,6,7,9ï13).   

 Maternal Effects Fetal Effects 

Inadequate 

weight gain 

 Å    Small-for-gestational-age 

Å    Preterm birth 

Å    Aberrant growth trajectories 

Å    Adulthood cardiovascular disease 

Excessive 

weight gain 

¶ Abnormal glucose metabolism 

¶ Gestational diabetes  

¶ Downstream type 2 diabetes 

¶ Hypertensive disorders 

¶ Preeclampsia 

¶ Caesarian section 

¶ Postpartum weight retention 

¶ Large-for-gestational-age 

¶ Macrosomia 

¶ Caesarian section 

¶ Aberrant growth trajectories 

¶ Downstream childhood overweight 

or obesity 
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1.3 Trends in Overweight, Obesity and Excessive Weight Gain  

 Although the effects of inadequate GWG are of great importance clinically, excessive 

GWG is a greater public health issue due to the prevalence of both obesity (13,14) and women 

exceeding GWG guidelines (10). Indeed, a large systematic review and meta-analysis of over 

one million pregnancies found that almost half of pregnancies exceeded their weight gain 

recommendations (10). The National Institute of Health describes obesity as a body weight that 

is no longer healthy for the personôs corresponding height (15). Obesity is associated with a 

plethora of negative health outcomes, notably hypertension, dyslipidemia, Type 2 diabetes, 

coronary heart disease, stroke, sleep apnea, respiratory problems, social discrimination and 

stigmatisation, and more (7,15,16). As documented by Statistics Canada, nearly 20% of all 

Canadians were classified as obese in 2014 (17). Overweight and obesity is also seen in 

childhood, with 26% of Canadians aged 2-18 being overweight or obese (18). Additionally, the 

percentage of overweight or obese Canadians continued to rise from 2003 to 2014, specifically 

between the ages of 18 and 54 which encompasses most women of the childbearing age (17). 

Because of the increasing rates of overweight and obesity, over two thirds (19) of women are 

entering pregnancy at a higher BMI than previously observed and contributing to the 

intergenerational cycle of obesity (6,9).  
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Figure 1. The intergenerational cycle of obesity (6). Obtained from Adamo KB, Ferraro ZM, 

Brett KE. Can We Modify the Intrauterine Environment to Halt the Intergenerational Cycle of 

Obesity? International Journal of Environmental Research and Public Health. 2012;9(4):1263-

1307.  

 

 

1.4 Modifying Gestational Weight Gain to Improve Medical Outcomes 

While reflecting upon GWG, it is crucial to recognize that discordant GWG is both an 

independent and a modifiable risk factor for many pregnancy complications (20). In other words, 

the risks for discordant GWG exist regardless of a womanôs pre-pregnancy BMI. For example, a 

healthy normal-weight woman with a low-risk pregnancy could put herself at higher risk for 

negative outcomes by gaining too much weight in pregnancy. GWG is modifiable because it can, 

fortunately, be mediated through conscious healthy lifestyle choices by the mother. For example, 

a woman with obesity who may already be at higher risk because of her current weight may 

reduce her risk of complications by gaining within the IOM Guidelines.  
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Table 3. Summary of lifestyle contributors to healthy gestational weight gain. 

 

Contributor  Description 

Diet ¶ In accordance with Canadian recommendations, pregnant womenôs 

caloric requirements in pregnancy do not change at all in the first 

trimester. 

¶ Caloric requirements only increase by 350 and 450 calories in their 

second and third trimesters, respectively (21).  

Physical Activity ¶ The American College of Obstetrics and Gynecology recommend 

30 minutes of exercise on most, if not all, days of the week (22).  

¶ Physical activity provides benefits such as improved fitness, 

guideline-concordant weight gain, psychological wellbeing, 

improved fetal heart rate, improved placenta viability, and optimal 

lean body mass for offspring in early childhood (23). 

Sleep ¶ Sleep deprivation has been associated with inadequate GWG (24). 

¶ Short sleep duration has been associated with impaired glycemia 

and obesity in non-pregnant subjects (25). 

Other ¶ Interdisciplinary factors that are expected to contribute to healthy 

weight gain, but have yet to be scientifically investigated, may 

include further psychosocial aspects of health.  

¶ For example mental health, socioeconomic status and reducing 

sedentary activity. 

 

A convincing amount of the literature regarding GWG shows that intervention during 

pregnancy, or even pre-pregnancy, can help to mediate maternal-fetal health risks (6,19,26ï28). 

Therefore, it is essential that pregnant woman and women planning to become pregnant are 

aware of the IOMôs GWG recommendations. It is equally important that these women have 

access to weight management resources that are in agreement with their prenatal healthcare 

provider (HCP).  

 

1.5 Prenatal Healthcare Provider Involvement 

In general, behavioural change counselling from primary HCPs ï largely defined as the 

statement of target pregnancy weight gain and weight management strategies ï has been 

effective in helping patients improve self-management of a variety of conditions in non-pregnant 
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populations (29). Health belief models suggests that communication targeting self-efficacy, 

barriers, benefits, and risks are likely to lead to successful behavioural change (30). Behavioural 

interventions are particularly effective during pregnancy as it is a time in the lifespan when the 

mother is motivated to make healthy changes for the health of her baby (31,32).  

It is especially important that pregnant patients receive advice that is from a reliable 

source, such as their HCP. Research has shown that GWG counselling by HCPs significantly 

improves weight gain outcomes (33ï37). In addition, a recent analysis by our research group has 

shown that women are more likely to achieve appropriate GWG if they perceive that they are in 

control of their GWG, which a HCP may help them with (37). A womanôs accurate knowledge 

of their specific GWG recommendation is positively associated with them achieving appropriate 

GWG (36), and women that believe they will gain too much weight are more likely to do so (38).  

An in-depth review and analysis of current practices in HCP-directed GWG counselling 

is presented in Chapter 2 of this thesis.  

Objectives 

The overall objectives of this thesis were to assess and improve provider-patient dialogue 

about healthy pregnancy weight gain.  

More specifically: 

1. To summarize the current literature assessing GWG discussions as they occur between 

patients and their HCPs in a clinical setting.  

2. To survey pregnant womenôs perceptions of the occurrence of diet and weight 

management counselling in prenatal healthcare.  

3. To evaluate the Canadian Obesity Networkôs 5As of Healthy Pregnancy Weight Gain 

Tool on patient-perceived weight counselling and determine HCP perceptions of the tool.   
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CHAPTER 2: LITERATURE REVIEW  

(Article 1) 

 

Preamble  

This chapter contains a detailed literature review to summarize the current evidence 

assessing GWG discussions as they occur between patients and their HCPs in a clinical 

setting (Objective 1). It builds upon the introduction of this thesis by focusing on current 

and historical research on weight gain counselling among care providers in prenatal 

healthcare from both patient and provider perceptions. The data are presented narratively 

but also contain some quantitative comparisons to help describe the nature and breadth of 

the existing data. 

 

This literature review was published in the Obstetrical and Gynecological Survey 

(August 2018). This journal was chosen to allow for maximum dissemination to a clinical 

audience as it provides Continuing Medical Education credits to clinicians participating 

in the reading exercise.   
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