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Abstract 

Increasing obesity rates in Canadian women are at an all time high with more than 50% 

of Canadian women falling into one of the four overweight to obese categories.  Further to this 

11-21% of Canadian women who are of child-bearing age are being described as overweight or 

obese.  Along with the increasing rates of obesity is an increase in the number of operative 

deliveries experienced by pregnant women in Canada.  Canadian women experience cesarean 

section (CS) approximately 21% of the time while women in Ontario experience an even higher 

rate of CS (26%).  While currently there are several studies examining the relationship between 

pre-pregnancy overweight and obesity and its association with CS, there is little research 

examining the relationship between excess weight gain in pregnancy and operative delivery 

methods.   

 Data were collected through a retrospective chart review to examine the relationship 

between excess weight gain in pregnancy and operative delivery methods.  Mean weight gain 

throughout pregnancy was measured.  Data analysis was conducted using t-tests, Chi-Squared 

analyses and Fisher’s Exact test of significance, accepting a significance level of  = 0.05 with a 

95% Confidence Interval of difference.  The analysis conducted demonstrated no significant 

relationship between weight gain in pregnancy and operative delivery methods.  When examining 

maternal weight and labour type, statistical significance was reached (p = 0.04) demonstrating 

increased likelihood of induction with excess weight gain in pregnancy; statistical significance 

was also reached with maternal age greater than 35 years and increased risk for operative delivery 

(p = 0.04).  Further analysis demonstrated statistically significant results when examining one 

minute Apgar scores between the group of women with recorded weights in comparison to those 

women whose charts did not contain weights.  The lack of findings in this study may be largely 

attributed to the small sample size.   
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 Important practice issues were identified.  It is important that pre-pregnancy or early 

pregnancy weight and height be recorded on all women in hospital databases as well paper charts.  

Consistency in recording weight units in either pounds or kilograms is imperative.  Dietary 

consultation is an important component of prenatal care and women who enter pregnancy 

overweight or obese should have immediate access to nutritional counseling. 
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Chapter 1 

Introduction 

In Canada the number of births is on the rise, as the population increases (Statistics 

Canada, 2006), particularly in first generation Canadians and the First Nations populations. 

Along with the increasing number of Canadian births, is also an increase in the age of first 

time mothers.  In 2002 the average age of first time mothers in Canada was 29.5 years, up a 

full year from 1992 when the average age of a first time mother was 28.4 years (Statistics 

Canada, 2006).  In Ontario, in 2002 the average age of first time mothers was 30.3 years.  In 

2002, 44.8 % of births were women aged 30 – 39, up from 23.0 % in 1982 (Statistics Canada, 

2004).  The number of Canadian women who are either overweight or obese is also increasing.  

In 2004, 53.4 % of Canadian women aged 18 years and over were either overweight (Body 

Mass Index, BMI ≥ 25) and/or obese (BMI ≥ 30) (Tjepkema, n.d.), in comparison to 44.0% 

who were either overweight or obese in 1978/79 (Tjepkema, n.d). 

The number of women who are having babies and are over weight, is also on the rise 

(Galtier-Dereure, Boegner & Bringer, 2000).  Direct correlation between obesity and labor 

complications leading to cesarean section (CS) and operative vaginal deliveries has been 

demonstrated in several studies (Barau, Robillard, Hulsey, Dedecker, Lafitte, Gérardin et al., 

2006; Sheiner, Levy, Menes, Silverberg, Katz & Mazor, 2004; Shepard, Saftlas, Leo-Summers 

& Bracken, 1998).  A systematic review of the literature demonstrated that keeping weight 

gain during pregnancy, within guidelines of the Institute of Medicine’s (IOMs) ranges, is 

correlated with significantly better outcomes for both mothers and babies (Abrams, Altman & 

Picket, 2000). 

 While obesity prior to pregnancy and operative delivery are correlated, data on women 

who gain excessive weight during pregnancy has reported relationships to maternal and 

neonatal morbidity, increasing birth weights, CS incidence, and postpartum weight retention 



 2

(Abrams, Altman & Picket, 2000).   There is a lack of research about the difficulties that 

women who gain weight in excess during pregnancy will experience including operative 

vaginal delivery, CS, maternal and neonatal trauma and macrosomia.   

The Niday Database (now known as the Birth Outcomes Registry Network (BORN)– is 

an electronic database, which stores both maternal and neonatal data from eastern and 

southeastern Ontario births, it contains information on ante-partum, intra-partum and post-

partum indicators.  This database demonstrates the increased use of interventions in labour and 

delivery including the increasing number of CS.  For the fiscal year 2007-2008, an increase in 

the proportion of induction rates from 16.4 (2003) to 22.7 in 2007/08 in tertiary care centres 

was reported.  During the same fiscal year, delivery at term, after induction was 79.1% vaginal 

and 20.9% Cesarean section (CS) in both nulliparous and multiparous women.  The most 

prevalent indications for induction included post dates, other maternal reasons, prelabour 

rupture of membranes and elective induction (Niday, 2008).   

The Ontario Maternity Care Expert Panel report for 2006 also discussed the high rate of 

intervention.  In 2006, 44.0% of women who gave birth in hospital were induced – this is 

twice the Canadian average (OMCEP 2006).  This high rate of intervention is likely 

attributable to poor identification of true induction compared to augmentation of labour.  

Another intervention that the Niday database reports on is the use of epidural anesthesia.  

In teaching hospitals in Ontario these are used in 64.3% of all the recorded deliveries. 

Operative vaginal deliveries are also increasing overall, despite a small decline from 

2006/2007.  The fiscal 2007/2008 report demonstrates that in teaching hospitals in Ontario 

9.5% of deliveries were vacuum assisted vaginal deliveries, while 2.3% of deliveries were 

forcep assisted vaginal deliveries. 

Working in a tertiary care centre the numbers of high-risk deliveries that are seen on a 

regular basis are considerably more then what would be seen in a Level One or Level Two 

centre.  The increasing numbers of c-sections (CS) in the centre where I work are largely 
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attributed to pre-eclampsia which mandates expedited delivery, preterm labor with 

malpresentations, breech presentations with unsuccessful external cephalic versions and 

abnormal fetal heart rates both in labor and in non laboring women.  However, I believe that a 

larger number of the CS that are seen in our centre are related to postdates inductions, failed 

inductions, failure to progress, failure to descend and fetal macrosomia.   

Coinciding with the increasing number of CS in my experience over the past 6 years, I 

have observed an increase in weight gain in primiparous women.  Women who are nulliparous 

and become pregnant when they are overweight or obese are known to be at increased risk for 

CS.  However, my interest is in the effect of excess weight gain during pregnancy in the 

nulliparous population and the effect that their weight gain may have on their ability to deliver 

normally.   

In Ontario, pregnancy and birth data is collected into provincial and national databases 

that allow for statistical analysis of many variables in pregnancy, labour and birth, and the 

immediate postpartum period.  This maternal data is collected by labor and delivery nurses 

and filed electronically for ease of use.  However, in our centre we do not collect information 

on maternal weight gain within this database.  Family physicians, obstetricians and registered 

midwives are expected to document a weight in the first trimester followed by subsequent 

weights throughout the pregnancy until the time at which a woman gives birth.   

The focus of this thesis was to examine the relationship between excess weight gain in 

pregnancy and surgical delivery in a population of nulliparous Canadian women.  The 

objective of this research was to examine all nulliparous women who delivered term infants in 

a tertiary care centre in southeastern Ontarioand their delivery outcomes, including type of 

delivery, trauma inflicted, neonatal weight, analgesia use, and neonatal outcomes.  The 

findings from this thesis will potentiallyguide primary health care providers to encourage 

appropriate weight gain throughout pregnancy.   
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The research question for the thesis was “What is the relationship between excess weight gain 

during pregnancy and surgical delivery outcomes?” 

 

The primary research hypothesis (H1) being examined was that women who gained 

excessive weight during pregnancy would experience a higher incidence of operative vaginal 

delivery and CS in comparison to women who gained within the Health Canada weight gain 

guidelines.  The null hypothesis is that weight gain in pregnancy has no increased or decreased 

likelihood of resulting in operative vaginal delivery or CS.  

Secondarily, it was hypothesized (H2) that women who gained excessive weight during 

their pregnancy would experience a higher incidence of maternal and neonatal trauma 

including shoulder dystocia, vaginal tears and episiotomies and give birth to infants who are 

admitted to a Neonatal Intensive Care Unit (NICU) for care.  Both the primary and secondary 

hypotheses were not supported. 

This thesis contains a systematic review of the literature aboutobesity in pregnancy and 

weight gain in pregnancy and its effects on delivery methods.  This is followed by adiscussion 

and expansion on the theoretical concept of perinatal comfort and well being based on work 

originally published by O’Brien, Evans and Medves (1999), as well as a retrospective chart 

review of nulliparous women who delivered in a tertiary care centre in southeastern Ontario 

between April1, 2007 and March 31, 2008. The overriding theoretical framework that 

prompted this study was derived from an understanding of perinatal comfort and well being as 

perceived and experienced by individual women from a non blaming position.  Women do not 

deliberately gain excessive weight and should be provided support to minimize the risk of 

excess weight gain rather than blaming them when complications occur. 

 

Chapter Two consists of a systematic review of the literature examiningobesity during 

pregnancy and weight gain during pregnancy and theeffects on delivery methods. 
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Chapter Three is entitled Perinatal Comfort and Well Being – Further Exploration in Relation 

to Maternal Weight Gain and Delivery Method - A Conceptual Analysis. 

 

Chapter Four is the Methods - The Relationship between Excess Weight Gain in 

Pregnancy.and Surgical Delivery Outcomes in Nulliparous Women. 

 

Chapter Five is the Results of the database analysis. 

 

Chapter Six is the Discussion - A summary of the research conducted, the original research 

planned and the difficulties encountered which decreased the reliability and validity of the 

study will be discussed, recommendations to strengthen the research conducted will be made 

as well as recommendations for future study of the same research question will be proposed. 

 

Chapter Seven is the Conclusion – a reflection on the research process, results and 

recommendations. 
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Chapter 2 

Literature Review 

A Systematic Review of the Literature: Excess Weight Gain during Pregnancy and its 

Relationship to Delivery Outcomes in Nulliparous Women 

Abstract 

Purpose:To analyze research related to maternal weight and its influence on delivery method 

outcomes. 

Data Sources and Synthesis:A systematic review of the literature was performed using 

CINAHL and Medline databases (1990 – 2010).   

Inclusion Criteria&Search Strategy: Using the Joanna Briggs Institute for systematic 

reviews of literature, a systematic review was conducted specifically examining literature 

which could help to determine whether maternal weight or weight gain in pregnancy was 

related to increased operative delivery methods. 

Results: The results of this review demonstrate that certain aspects of labour and delivery are 

affected by maternal pre-pregnancy obesity and excess weight gain throughout pregnancy.  

Specifically there are statistically significant relationships demonstrated between obesity and 

induction of labour, macrosomia, dystocia, malpresentation, failure to progress and Cesarean 

section.   However from the review it was determined that there is a need for further research 

into the relationship between excess weight gain in pregnancy and resultant delivery methods. 
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A Systematic Review of the Literature on Weight Gain in Pregnancy and its Effects on 

Delivery Methods in Nulliparous Women 

Introduction 

 The prevalence and incidence of obesity in North American women of child-bearing age 

is reaching near pandemic status, with rates of obesity reaching above 50% in Canada (Davies, 

Maxwell & McLeod, 2010).  “Overweight and obesity are defined as abnormal or excessive 

fat accumulation that may impair health” (World Health Organization, 2006, p. 1).  Obesity in 

North America has been steadily rising since the late 1970’s, with the rate of obese Canadian 

women in 1978 rising from 33.9% to 53.4% in 2004 (Davies, Maxwell & McLeod, 2010).  As 

a result, the prevalence of obesity during pregnancy is also increasing (Lu, Rouse, Dubard, 

Cliver, Kimberlin & Hauth, 2001).  Weight gain guidelines, as outlined by Health Canada and 

the Society of Obstetricians and Gynecologists of Canada (SOGC), recommend that the more 

a women weighs prior to her pregnancy, the less she should gain during her pregnancy (see 

Appendix A) (Health Canada, 2000).Increasing weight and weight gain raises the risk for 

developing health problems (Davies, Maxwell & McLeod, 2010).  Maternal anthropometric 

factors have a significant effect on fetal development in underweight or overweight women 

and especially in the nulliparous population. In obese women, there is no correlation between 

pre-pregnancy weight and infant birth weight (Catalano, 2007). These findings suggest that a 

healthy fetus will still develop in women who do not gain excess weight. 

 The risk for operative delivery (cesarean section and assisted vaginal delivery [forceps 

and vacuum]) in obese women is increased significantly in comparison to women who are 

either underweight or are a healthy weight.  In a population based study of obese and non-

obese women (n= 126,080), “Obese women were more likely to have labour induction (p = < 

0.0001), failure to progress during the first stage of labour (p = < 0.0001), meconium stained 

amniotic fluid (p = < 0.0001), malpresentations (p = < 0.0001) and [Cesarean section] CS (p 

=< 0.0001) than non obese patients” (Sheiner, Levy, Menes, Silverberg, Katz & Mazor, 2004, 



 10

p.198).  Further to this, higher incidence of labour induction has been associated with post-

dates, cesarean section, macrosomia and shoulder dystocia in women with increased body 

mass index (BMI) (Kiran, Hemmadi, Bethel & Evans, 2005).  In Canada and other 

industrialized countries, obese women have higher CS rates in comparison to non-obese 

women (non-obese 18.6% vs. obese 30.6% and morbidly obese 39.9%) as opposed to 

operative vaginal deliveries possibly because of the increased risk for shoulder dystocia due to 

macrosomia, and practitioner preference (Robinson, O’Connell, Joseph & McLeod, 2005). 

 Research studies have established a relationship between maternal obesity and obstetric 

complications. However there is little research reported on the increasing rates of excessive 

weight gain during pregnancy and its associated risks. Excessive mean proportional weight 

gain during pregnancy results in increased risk of CS (Jensen, Ovesen, Beck-Neilsen, 

Molsted-Pedersen, Sorensen, Vinter, et al., 2005).  These women were overweight prior to 

pregnancy, and on average tended to have shorter stature and as a result had higher mean body 

mass indexes (Kiran, Hemmadi, Bethel & Evans, 2005). A group of obese women who gained 

in excess of the suggested guidelines had increased risk for macrosomia (p = 0.011), 

pregnancy induced hypertension (p = 0.014) and multiple complications that coincide with 

hypertension, induction of labour (p = 0.039) and cesarean section (p = 0.030) (Jensen et al., 

2005).   

 Overall, the risk for CS at term is associated with level of obesity: normal weight women 

experience a CS rate of 12.0 -15.0%, overweight women’s rate is 19.0%, obese women 

experience CS 23.0% of the time, severely obese women at 26.5% and very severely obese 

women undergo CS in 31.0% of labours (Barau, Robillard, Hulsey, Dedecker, Lafitte, 

Gérardin et al., 2006).  Even when controlling for macrosomia, women who are obese prior to 

pregnancy have an increased risk for CS (p = < 0.01) (Bianco, Smilen, Davis, Lopez, 

Lapinski, & Lockwood, 1998).   
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The lack of research on excess weight gain during pregnancy needs further exploration 

because of the increasing rates and costs associated with CS, including amount of time spent 

in hospital, increased risk for excessive blood loss, and increased risk of wound infection 

(Selgiman, Duncan, Brachtein, Gaio, Mengue & Schmidt, 2006). In an American study 

conducted on the cost and length of hospital stay, obese women despite delivery method, spent 

more time in hospital then women of normal weight (Hood & Dewan, 1993).  Non-obese 

women who delivered vaginally between 1985-1989 stayed 2.9 (mean) days  2.1(standard 

deviation) days in comparison to obese women who stayed 3.8 days  2.4 days.  The mean 

rate of stay increased for those who experienced CS; non-obese women stayed 5.4 days  3.1 

days and obese women 7.3 days  5.0 days.  The risk for excessive blood loss despite delivery 

method among obese women was 13.3% - 23.6% whereas non-obese women’s risk for 

postpartum hemorrhage was 6.8% - 9.5% (Bhattacharya, Campbell, Liston & Bhattacharya, 

2007). The risk for infection in patients experiencing elective CS is increased with increased 

BMI (Myles, Gooch & Santolaya, 2002).  Wound infection for women with a BMI of 20-25 is 

approximately 0.39% whereas women with a BMI over 30 experience wound infection in 

1.1% of all cases (Yu, Teoh & Robinson, 2006).  Specifically, the risk for endometritis is 

increased in obese women despite use of antibiotic prophylaxis (Morin, 1998). 

Objectives of the Review 

 The objective of this review was to evaluate and summarize data available on the effect 

of overweight and obesity prior to pregnancy on delivery outcomes in comparison with weight 

gain throughout pregnancy.  The review examined many aspects of antenatal and intrapartum 

care as they pertain to weight gain during pregnancy and overweight and obese women’s 

pregnancy and delivery outcomes.  The primary research question “Does maternal 

weight/weight gain in pregnancy influence delivery outcomes?”, was developed in order for 
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the investigator to be able to examine both maternal pre-pregnancy weight as well as maternal 

weight gain throughout pregnancy. 

Review Methods 

 A systematic review of the literature was conducted to examine whether maternal weight 

increases the risk of operative delivery including, vacuum assisted vaginal delivery, forcep 

assisted vaginal delivery and Cesarean section (CS).  Using CINAHL, Embase, Global Health, 

Medline and OVID Healthstar, terms searched were focused on the final research question. 

Inclusion Criteria & Search Strategy 

 Search criteria lent itself to quantitative research, with the potential to optimize the search 

results by including information on weight gain in pregnancy, metabolic syndrome weight 

gain, normal pre-pregnancy weight and Body Mass Index (BMI).  Researchers chose not to 

limit the search by including age limits, socioeconomic status or year of publication during the 

initial literature search.  The primary search was conducted separately within each of the 

databases used.  Search strategy terms and actions used are provided in Appendix A. 

Following the initial search, the decision to exclude information based on metabolic syndrome 

weight gain and distribution was made as this type of weight gain and retention is not 

generally typical of the pregnant population (Catalano, 2007), as well researchers limited the 

publication years to literature published in 1990 and on.  

Terms searched were developed to specifically examine the research question at hand in a 

rigorous and systematic manner so as to ensure that no evidence was overlooked.  Search 

terms were all inputted as subject headings, with truncations used with multiple spellings and 

suffixes.  Where high yield searches occurred terms were exploded and all abstracts were 

reviewed to determine whether or not the research was applicable to the research question 

looking to be answered.  Initial search terms explored included truncations of: pregnancy, 

obesity, labour, labour progression, delivery, delivery method, and Cesarean section.  High 

yields were produced, however, relevant literature was rare.  After the initial search, 
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researchers looked further into the search terms and developed each of the major terms further.  

To ensure that all studies examined were relevant to the purpose of the review, studies had to 

meet certain specific search criteria, which was outlined prior to the initiation of the literature 

search.  These criteria included: 

 Studies which examined normal pre-pregnancy weight in relation to excess 

weight gain throughout pregnancy 

 Studies which compared women of normal pre-pregnancy weight to those who 

either gained excessive weight during their pregnancy or who were either over 

weight or obese prior to their pregnancy 

 Studies which examined the effect of weight on delivery method 

As previously mentioned, the search was not initially limited, however as the review 

continued, studies were excludedif they were not available in English, and if they were not 

available in full text through the Internet. 

After the systematic search was completed 118 articles were selected for preliminary 

review.  Review criteria was based on Joanna Briggs Institute guidelines for systematic 

reviews.  Articles potentially included in the review had their title and abstracts (when 

available) examined and critically reviewed prior to determining whether or not they would 

remain within the systematic review.  Each article was examined to determine if  

a. The study was based on a random or pseudorandom sample,  

b. The inclusion criteria in the sample were clearly defined,  

c. Outcomes were assessed using objective criteria,  

d. That if comparisons were being made there was a description of the groups, and  

e. Appropriate statistical analysis was used.   

If a study met three out of the five above mentioned criteria it was included for review.  

One study which only met two of the five criteria was included as the information pertained 



 14

within the study was very relevant and two of the criteria, which excluded it from analysis, 

were not clear as opposed to the research simply not meeting the criteria.  

Of the 118 articles whose titles suggested meeting the review criteria, 37 were further 

identified as pertaining to the research question, meeting the review criteria and thus were 

included in the systematic review. Figure 1 visually represents the identified research studies 

and how they were excluded from the final review. 
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Figure 1 

Representation of Literature Review Selection 
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Results 

 A total of 37 research articles were identified which met the systematic reviews inclusion 

criteria.   Nineteen studies identified for review discussed the effect of pre-pregnancy 

overweight and obesity, the effect of inter-pregnancy weight change leading to adverse 

delivery outcomes was examined in one study, obesity and gestational weight gain throughout 

pregnancy and their relationship to operative delivery methods were examined in six studies 

which were reviewed, and eleven studies examined the effect of Body Mass Index (BMI) on 

pregnancy outcomes.  Together these studies highlighted the implications of the woman’s 

weight on the type of delivery they experienced.    All of the studies included were population 

based cohorts, with 27 of them being conducted retrospectively, the remaining ten were 

conducted prospectively.   

Sample Characteristics 

 Characteristics of the samples obtained for the retrospective studies were clearly outlined 

in 24 of the studies reviewed.  The remaining four retrospective studies allude to the 

demographic characteristic of the participants but did not include a comprehensive list of what 

outcomes were collected for.  Of the twenty-four studies that clearly identified the 

characteristics which were analyzed, 17 - collected age, 21 - maternal pre-pregnancy BMI, 12 

- gestational weight gain, 1- interpregnancy weight change, 7 - pre-pregnancy weight, 14 - 

Race/Ethnicity.  Maternal health insurance was assessed in three studies, while tobacco use 

was evaluated in 12 studies (included in this are two studies which examined both smoking 

and substance abuse).  Marital status, socioeconomic status/husbands social class, height, level 

of education, use of clinic services, country of origin, interpregnancy interval and preexisting 

conditions including Diabetes Mellitus, essential hypertension and previous CS were also 

collected for.  Further to this enrollment in prenatal care was examined in two studies, one of 

which examined enrollment in prenatal care after twenty weeks gestation.  Sexually 
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transmitted infections (1) and folic acid supplementation were also examined (1). Parity, 

gestational age and birth weight were examined in all 24 studies.    

The three studies which did not clearly identify all the characteristics of their sample 

reported data on parity (3), maternal age (2), pre-pregnancy weight (2), height (1), BMI (3), 

gestational age (3), and pre-existing complications (1). 

 Nine of the ten prospective cohort studies identified maternal characteristics of their 

samples.  Maternal characteristics included age, height, pre-pregnancy weight, BMI, 

reproductive and medical history, parity, smoking, alcohol consumption, physical activity, 

weight gain throughout pregnancy, glucose challenge test results, race/ethnicity, birth weight, 

and gestational age. 

Outcome Criteria 

 Outcome criteria that specifically addressed the research question “Does maternal 

weight/weight gain in pregnancy influence delivery outcomes” were reviewed.   

Definitions 

Obesity and overweight are defined differently.  Most studies conform to the Institute of 

Medicines weight gain guidelines (2009), which identify pre-pregnancy maternal condition 

through Body Mass Index (weight in Kg divided by height in m2).  Normal weight woman 

have a BMI of 18.5-24.9, overweight 25.0 – 29.9 and obese (including all classes) consists of 

a BMI ≥ 30 (IOM, 2009).   

Postdates gestation or pregnancy is a pregnancy which has surpassed forty weeks, most often 

women who have surpassed 41weeks and 3 days gestation are offered induction of labour for 

being overdue, due to the inherent risks associated with placental deterioration.   

Labour induction is the process of ripening the cervix and initiating uterine contractions 

through the use of synthetic hormones to start the process of labour.   
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Fetal macrosomia is defined widely as an infant whose birth weight is 4000 grams or more or 

an infant who meets the criteria to be considered above the 90th centile (Perry, Hockenberry, 

Lowdermilk & Wilson, 2010). 

Operative vaginal deliveries such as vacuum assisted vaginal delivery (VAVD) and forcep 

assisted vaginal delivery (FAVD) are defined, respectively, asthe act of placing a vacuum 

(polyethylene cup) on the fetal head and helping with fetal descent and delivery while the 

mother continues to push, resulting in the baby being delivered vaginally; and the act of 

placing obstetrical forceps on the fetal head and helping with dissension and delivery while the 

mother continues to push, resulting in the baby being delivered vaginally. 

Cesarean section (CS) is a surgical procedure in which the abdomen and uterus are incised and 

baby is delivered trans-abdominally (Mosby’s, 1998). 

Postdates Pregnancy. Postdates pregnancy is a common indication for induction of labour 

(IOL) (Delaney & Roggensack, 2008).  In Canada a term pregnancy is defined as completing 

37 – 40 weeks of gestation.  In women experiencing a postdates pregnancy who have 

completed 41 - 42 weeks gestation, induction of labour should be offered (Delaney & 

Roggensack, 2008).   However in accepting IOL women are at higher risk for experiencing an 

operative delivery method including vacuum assisted vaginal delivery, forcep assisted vaginal 

delivery and cesarean section (Crane, 2009).  Examination of postdates pregnancy for the 

purposes of this systematic review is of importance because this review is concerned with 

variables which may have an effect on maternal delivery outcomes in relation to maternal pre-

pregnancy weight and weight gain throughout pregnancy. 

Of the 37 articles reviewed, nine addressed postdates pregnancies, sixteen addressed 

preterm labour and the remaining 14 did not conduct analysis pertaining to either potential 

variable.  The likelihood of delivering a preterm fetus spontaneously is considerably higher 

(Selgiman et al., 2006) and so for the purposes of this review preterm deliveries were not 

further analyzed. 
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As shown in table 1, most of the studies reviewed demonstrated no statistically 

significant relationships between postdates pregnancy and maternal weight or pregnancy 

weight gain (Abenhaim, Kinch, Morin, Benjamin & Usher, 2007; Cedergren, 2006; Graves, 

DeJoy, Heath & Pekow, 2006; Haeri, Guichard, Baker, Saddlemire & Boggess, 2009; Kiran, 

Hemmadi, Bethel & Evans, 2005; Robinson, O’Connell, Joseph & McLeod, 2005; Roman, 

Robillard, Lafitte, Kouteich, Marpeau & Barau, 2007; Sebire, Jolly, Harris, Wadsworth, Joffe, 

Beard et al., 2001).  Data is reported as it appears in the literature, including percentages and 

numbers to several decimal places. 

One study found that women who were either overweight (BMI 25-29.9) or obese (BMI 

30-34.9) experienced more postdates pregnancies then women who had a normal BMI (20-

24.9) (p < 0.05) (Bhattacharya, Campbell, Liston & Bhattacharya, 2007). Morbidly obese 

women experienced postdates pregnancies only 4.5% of the time which was less than the 

normal weight women who experienced postdates in 5.5% of pregnancies (Bhattacharya et al., 

2007).  After controlling for additional confounding factors the adjusted odds ratios became 

insignificant (Bhattacharya et al., 2007). Pregnant adolescents who are either obese, 

overweight or morbidly obese are more likely to experience postdates gestation increasing the 

chance for these women to experience IOL (Sukalich, Mingione & Gantz, 2006). Statistical 

significance between the control group (BMI 18.5 – 24.9), overweight and obese group (BMI 

≥25), overweight group (BMI 25 – 29.9), obese group (BMI 30 -34.9) and morbidly obese 

group (BMI ≥ 35) when examining postdates pregnancy was noted (p = < 0.007) (Sukalich, 

Mingione & Gantz, 2006). Women with a BMI > 30 were at higher risk for experiencing a 

postdates pregnancy in the study conducted by Kiran, Hemmadi, Bethel and Evans (2005), 

further to this statistically significant results were found when looking at types of labour 

induction that these women were likely to experience in order to establish labour. 
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Table 1 
Literature Review – Summary of data on postdates pregnancy and the relation to maternal weight. 
Author (Year) Country Sample Cohort Maternal Weight OR           (%) CI (95%) p-value 
Abenhaim (2007)  CDN 18643 R Underweight 

Normal weight 
Overweight 
Obese 
Morbidly obese 

1.07 
1 

1.13 
0.84 
0.76 

NR 
 

0.86-1.33 
 

0.89-1.45 
0.55-1.28 
0.19-3.10 

NS 

Bhattacharya  
(2007) 
 

Scotland 24241 R Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

0.7  
1  

1.2  
1.4  
0.8  

(3.8%) 
(5.5%) 
(6.6%) 
(7.3%) 
(4.5%)  

0.6-0.8 
 

1.1-1.3 
1.1-1.6 
0.4-1.7 

<0.05 

Cedergren, (2006) Sweden 245526 P Weight gain group 
Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

<8kg / >16g 
0.66/0.88 
0.86/0.87 
1.08/0.82 
1.23/0.78 
1.25/1.11 

NR    <8kg / >16g 
0.27-1.63/0.56-1.39 
0.64-1.16/0.74-1.03 
0.87-1.42/0.66-1.03 
0.84-1.79/0.50-1.21 
0.66-2.37/0.51-2.41 

 
NS 

Sebire (2001)  
 
 

UK 38182 R Normal weight 
Overweight 
Obese/Morbidly obese 

1.0  
1.21  
1.72  

(13%) 
(17%) 
(23%) 

 
0.93-1.58 
1.23-2.42 

NS 

Haieri (2009) USA 712 R Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

NR (12%) 
(14%) 
(13%) 

NR 
 

NS 

Kiran  (2005)  UK 60167 R Normal weight/Overweight 
Obese/Morbidly obese 

 
1.4  

(32.5%) 
(41%)  

 
1.2-1.7 

NS 
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Table 1 - continued 
Literature Review – Summary of data on postdates pregnancy and the relation to maternal weight. 
Author (Year) Country Sample Cohort Maternal Weight OR          (%) CI p-value 
Graves  (2006) US 1500 R Underweight/Normal & 

Overweight 
Obese/Morbidly obese 

 
2.0  

(4.4%) 
(7.4%) 

 
 

1.1-3.4 

NS 

Robinson  (2005) CDN 10134 R Underweight/Normal weight 
Overweight 
Obese/Morbidly obese 

 
1.1 

0.91   

(6.3%) 
(6.9%)  
(5.8%) 

 
1.01-1.2 

0.67-1.23 

NS 

        
Roman  (2007) France 4162 P Underweight/Normal & 

Overweight 
Obese/Morbidly obese 

NR  
(13.7%) 
(17.9%)

NR 
 

NS 

Note. R = retrospective cohort, P = Prospective cohort,NR = Not Reported
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Labour Induction.  Labour induction as an outcome criteria for this review is important as 

women in Canada experience induction approximately 22.0% of the time (Public Health Agency 

of Canada, 2009).  Currently the rate of obesity in Canadian women is approximtely 53.0% 

(Davies, Maxwell & McLeod, 2010).  It is therefore quite likely that some of the women in 

Canada who are experiencing induction of labour are also overweight or obese.   

 Thirteen of the studies reviewed addressed induction of labour (IOL) within the 

population examined (Table 2).  Sheiner et al. (2004) demonstrated that labour induction in their 

obese population occurred in 18.3% of cases in comparison to 8.7% of the normal weight 

population (OR 1.9, 95% CI, 2.1, 2.6).  Sebire et al. (2001) demonstrated that in comparison with 

women of normal BMI (20-25), women with slightly increased BMI experienced significantly 

higher rates of labour induction (OR 1.27) while women who were classified as very obese (BMI 

>30) experienced IOL more often (OR 1.70). Sukalich, Minione and Gantz (2006) analyzed the 

frequency of IOL between five groups of women.  The control group of women had a BMI 

between 18.5 and 24.9, induction in these women was compared to the combined group (women 

who were considered overweight and obese, BMI ≥ 25), the overweight group (BMI 25 – 29.9), 

the obese group (BMI 30 – 34.9) and the morbidly obese group (BMI ≥ 35).  Chi-square (X2) 

analysis revealed a significant difference (p < 0.007) between the control group versus the 

overweight and obese group as well as the control group between each of the three additional 

groups finding that the risk for induction increased significantly with increasing BMI 

(Bhattacharya, Campbell, Liston & Bhattacharya, 2007).  Further to this four additional studies 

found statistically significant findings comparing IOL to overweight or obesity (Crane, White, 

Murphy, Burrage & Hutchins 2008; Jensen, Ovesen, Beck-Nielsen, Molstead-Pedersen et al., 

2005; Raatikainen, Heiskanen & Heinonen, 2006; Robinson, O’Connell, Joseph & McLeod, 

2005).  Two studies conducted did not provide statistically significant findings in relation to 

maternal BMI – data for this variable was not provided in one of these reports (Haeri, Guichard, 

Baker, Saddlemire & Boggess, 2009; Stepan, Scheithauer, Dornhofer, Kramer and Faber, 2006).
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Table 2 
Literature Review – Summary of data on labour induction and the relation to maternal weight 
Author (Year) Country Sample Cohort Maternal Weight OR           (%) CI (95%) p-value 
Abenhaim (2007)  CDN 18643 R Underweight 

Normal weight 
Overweight 
Obese 
Morbidly obese 

1.07 
1 

1.13 
0.84 
0.76 

NR 
 

0.86-1.33 
 

0.89-1.45 
0.55-1.28 
0.19-3.10 

< 0.05 

Bhattacharya  
(2007) 
 

Scotland 24241 R Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

0.7  
1  

1.2  
1.4  
0.8  

(3.8%) 
(5.5%) 
(6.6%) 
(7.3%) 
(4.5%)  

0.6-0.8 
 

1.1-1.3 
1.1-1.6 
0.4-1.7 

< 0.05 

Doherty (2006).  USA 2827 P Underweight 
Normal weight 
Overweight 
Obese/ Morbidly obese 

0.72 
1 

1.41 
2.55 

NR 0.55-0.95 
 

1.09-1.82 
1.81-3.59 

<0.001 

Graves (2006).  USA 1459 R Underweight/Normal  
Overweight 
Obese/Morbidly obese 

1.0 
1.6 
2.6 

(31.8%) 
(24.2%) 
(33.7%) 

 
1.1-2.4 
1.7-3.9 

 

<0.001 

Haieri (2009) USA 642 R Underweight/Normal weight 
Overweight 
Obese/Morbidly obese 

NR (25%) 
(22%) 
(33%) 

NR 
 

NS 

Jensen, Damm 
(2003).  

UK 2459 R Underweight/Normal weight 
Overweight 
Obese/Morbidly obese 

1.0 
1.2 
2.2 

(12.4%) 
(14.1%) 
(23.4%) 

 
0.9-1.5 
1.72.81 

<0.001 
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Table 2 – continued 
Literature Review – Summary of data on labour induction and the relation to maternal weight 
Author (Year) Country Sample Cohort Maternal Weight OR          (%) CI (95%) p-value 
Jensen, Ovesen 
(2005) 

UK 481 P Weight Gained 
<5.0kg 
5.0-9.9kg 
10.0-14.9kg 
≥ 15kg 

 
 

2.7 
2.8 
3.7 

 
(20.4%) 
(32.9%) 
(28.0%) 
(36.1%) 

 
 

1.3-5.7 
1.3-5.9 
1.7-8.0 

 
0.039 

Kiran (2005).  UK 8350 R Normal/Overweight 
Obese/Morbidly obese 

 
1.6 

(25.5%) 
(36%) 

 
1.3-1.9 

<0.05 

Robinson (2005).  CDN 89139 R Underweight/Normal  
Overweight/Obese 
Morbidly obese 
 

 
1.98 
2.88 

(19.3%) 
(32.1%) 
(40.7%) 

 
1.89-2.08 
2.49-3.32 

<0.05 

Roman (2007) France 4162 P Underweight/Normal  
Overweight/Obese& 
Morbidly obese 

 
 

1.6 

(20%) 
 

(28%) 

 
 

1.4-1.9 

<0.001 

Sebire (2001) UK 38182 R Normal weight 
Overweight 
Obese/Morbidly obese 

 
1.27 
1.70 

(15.26%) 
(19.24%) 
(24.65%) 

 
1.23-1.30 
1.64-1.76 

<0.01 

Sheiner (2004).  Negev 126080 R Underweight/Normal  
Overweight/Obese& 
Morbidly obese 

 
 

2.3 

(8.7%) 
 

(18.3%) 

 
 

2.1-2.6 

<0.0001 

Sukalich (2006) USA 4822 RCC Normal weight 
Overweight/Obese& 
Morbidly obese 

 
 

1.4 

(18.3%) 
 

(25.0%) 

 
 

1.3-1.7 

<0.007 

Note.*R = retrospective cohort, P = Prospective cohort, RCC = retrospective case control
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Macrosomia. Fetal macrosomia was discussed in 23 of the studies reviewed (Table 3).  Macrosomia 

throughout the studies conformed to the standard definition.  

 Overwhelmingly, studies report increased numbers of macrosomic infants born to women who 

are overweight or obese.  Sebire et al (2001) examined the incidence of macrosomia between women 

of a normal BMI (20-25), women who were considered overweight (BMI of 25-30) and obese women 

(BMI > 30).  Of the neonates born to obese women, 17.5% were macrosomic in comparison to 13.4% 

in the overweight group and 9.0% in the normal BMI group.  Relative risk of delivering a macrosomic 

infant also increased linearly with overweight (OR 1.57) and obese (2.36) participants (Sebire et al. 

2001).  This linear relationship between birth weight and maternal weight category was also described 

by Abenheim and colleagues (2007), Stepan et al. (2006), Bhattacharya et al. (2007), Jensen et al. 

(2005) and Bianco et al. (1998).  Sukalich and colleagues (2006) identified a linear relationship similar 

to that identified by Stepan et al. (2006); however, the increasing trend in macrosomic infants occurred 

in between the control, the overweight and obese group, but the morbidly obese group in fact 

experienced a incidence rate that fell in between the control and the overweight groups.  Chi- square 

(X2) analysis of this linear trend presented statistically significant (Sukalich et al, 2006).   

 When examining weight gain in pregnancy and whether or not it affects birth weight, Crane 

and colleagues (2009) determined that excess weight gain in pregnancy regardless of pre-pregnancy 

BMI, increased women’s risk of delivering a macrosomic infant.   For women of a normal pre-

pregnancy BMI the risk increased by 21.0%, while women who were overweight had an increased risk 

of 30% (Crane et al, 2009).  Women with excess weight gain throughout pregnancy were at risk of 

delivering a macrosomic infant (Cedergren, 2006).    

Thorsdottir, Torfadottir, Birgisdottir and Geirsson (2002) reported that maternal weight gain 

throughout pregnancy was significantly related to neonatal birth weight (p <0.001).  Significant 

differences were found when examining macrosomia in relation to weight gain, demonstrating that 
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excess weight gain throughout pregnancy (gaining 16.1kg and higher) increases the risk of having a 

macrosomic newborn (p < 0.05).  Similar findings were reported by Jensen et al (2005). Cedergren 

(2006) found that women who were obese prior to pregnancy and gained excess weight throughout 

their pregnancy were also more likely to deliver a macrosomic infant (OR 2.24, 95% CI, 2.00, 2.51).  

Meanwhile, Haeri et al (2009) found no significant relationship between macrosomia in the overweight 

and obese teen population. Finally, the effect of macrosomia on delivery methods was outlined by 

Graves et al., (2006) who demonstrated that macrosomia is a significant predictor of CS for 

multiparous women (OR 2.5, 95% C.I).
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Table 3  
Literature Review – Summary of data on macrosomia and the relation to maternal weight 
Author (Year) Country Sample Cohort Maternal Weight OR  (%) CI p-value 
Abenhaim (2007)  CDN 18643 R Underweight 

Normal weight 
Overweight 
Obese 
Morbidly obese 

0.43 
1 

1.66 
2.32 
2.10 

NR 
 

0.28-0.68 
 

1.23-2.24 
1.58-3.41 
0.64-6.86 

 

<0.05 

Baeten (2001) USA 96801 R Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

1.0 
1.2 
1.5 
2.1 

(7.2%) 
(10.7%) 
(14.5%) 
(17.3%) 

 
1.2-1.3 
1.4-1.6 
1.9-2.3 

 
 

<0.05 

Bhattacharya 
(2007) 

UK 24241 R Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

 
 
 

1.9 
2.1 

(3.5%) 
(7.6%) 

(10.6%) 
(13.7%) 
(15.9%) 

 
 
 

1.6-2.2 
1.3-3.2 

<0.05 

Bianco (1998) USA 11926 R Underweight/Normal & 
Overweight 
Obese/Morbidly obese 

 
 

1.8 

 
(11.7%) 
(18.2%) 

 
 

1.4-2.3 

 
<0.05 

Cedergren (2006) Sweden 245526 P Weight gain group 
Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

<8kg / >16g 
0.43/3.26 
1.99/2.73 
1.75/2.14 
1.68/2.24 
1.71/1.54 

 

NR 
 

<8kg / >16g 
0.24-0.75/2.76-3.86 
0.47-0.61/2.60-2.88 
0.43-0.53/2.01-2.28 
0.59-0.75/2.00-2.51 
0.46-0.63/1.24-1.90 

<0.05 



 

 28

Table 3 - continued 
Literature Review – Summary of data on macrosomia and the relation to maternal weight 

 

Author (Year) Country Sample Cohort Maternal Weight OR         (%) CI p-value 
Dietz (2005) USA 24423 R Underweight 

Normal weight 
Overweight 
Obese 
Morbidly obese 

NR (29.9%) 
(36.4%) 
(46.5%) 
(49.5%) 
(62.7%) 

NR NS 

Gopalani (2004) USA 5250 RCC Cases 
Controls 

2.07 (21.9%) 
(12.6%) 

1.77-2.43 <0.001 

Haieri (2009) USA 712 R Underweight/Normal 
weight 
Overweight 
Obese/Morbidly obese 

NR (2%) 
(3%) 
(4%) 

NR NS 

Jensen, Ovesen 
(2005). *** 

UK 481 P Weight Gained 
<5.0kg 
5.0-9.9kg 
10.0-14.9kg 
≥ 15kg 

 
 

1.8 
2.2 
4.0 

 
(19.4%) 
(29.1%) 
(32.6%) 
(35.3%) 

 
 

0.8-3.8 
1.0-4.7 
1.8-9.0 

 
0.001 

Jensen (2003) UK 2459 R Underweight/Normal 
weight 
Overweight 
Obese/Morbidly obese 

1.0 
1.2 
1.6 

(17.3%) 
(20.5%) 
(24.1%) 

 
1.3-1.9 
1.2-1.8 

<0.001 
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Table 3 – continued 
Literature Review – Summary of data on macrosomia and the relation to maternal weight 
Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Jensen (1999)  UK 4258 R Underweight 

Normal weight 
Overweight 
Obese/Morbidly obese 

NR (1%) 
(3%) 
(5%) 
(3%) 

NR NS 

Kiran (2005) UK 60167 R Normal Overweight 
Obese/Morbidly obese 

 
2.1 

(7.6%) 
(14.8%) 

 
1.6-2.6 

<0.05 

Kumari (2001) Abu 
Dhabi 

488 R Underweight/Normal & 
Overweight 
Obese 

 
 

3.9 

 
(10.3%) 
(30.9%) 

 
 

2.4-6.3 

 
<0.001 

Rode (2005)  Denmark 9122 P Underweight/Normal 
weight 
Overweight 
Obese/Morbidly obese 

1.0 
1.3 
1.8 

NR  
1.1-1.5 
1.4-2.2 

<0.005 

Roman (2007) France  17650 P Underweight/Normal & 
Overweight 
Obese/Morbidly obese 
 

 
 

3.1 

 
(2.8%) 
(8.1%) 

 
 

2.2-4.3 

 
<0.001 

Rosenberg (2003) USA 213208 R Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

0.3 
1.0 
2.0 
3.1 
4.2 

(2.0%) 
(6.5%) 

(11.9%) 
(16.5%) 
(20.2%) 

0.3-0.4 
 

1.9-2.0 
2.9-3.2 
3.3-5.4 

<0.001 

Sebire (2001)* UK 38182 R Normal weight 
Overweight 
Obese/Morbidly obese 

 
1.57 
2.36 

(9.03%) 
(13.41%) 
(17.46%) 

 
1.50-1.64 
2.23-2.50 

<0.01 
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Table 3 - continued 
Literature Review – Summary of data on macrosomia and the relation to maternal weight 

 
Note.*R = retrospective cohort, P = Prospective cohort, RCC = retrospective case controlNR = Not Reported

Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Sheiner (2004) Negev 126080 R Underweight/Normal & 

Overweight 
Obese/Morbidly obese 

 
 

NR 

(4.5%) 
 

(6.4%) 

 
 

NR 

<0.0001 

Stepan (2006) Germany 5067 R Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

NR (1.8%) 
(7.0%) 

(10.8%) 
(16.6%) 
(20.6%) 

NR <0.001 

Sukalich (2006) USA 4822 RCC Underweight/Normal 
weight 
Overweight/Obese & 
Morbidly obese 

 
 
 

1.6 

 
(5.9%) 

 
(8.6%) 

 
 
 

1.2-2.0 

<0.05 

Thorsdottir (2002) Iceland 615 P Weight Gained 
<11.5kg 
11.5-16.0kg 
16.1-20.0kg 
≥ 20kg 

 
 
 

3.54 

 
(4.3%) 
(4.1%) 
(9.1%) 

(10.2%) 

 
 

 
1.26-9.97 

 
0.015 

Vahratian (2005) USA 641 P Underweight/Normal 
weight 
Overweight 
Obese/Morbidly obese 

NR (12.3%) 
(16.0%) 
(12.7%) 

NR NS 

Weiss (2004) 
 

USA 16102 P Control 
Obese 
Morbidly obese 

 
1.7 
1.9 

(1.0%) 
(2.1%) 
(2.6%) 

 
1.4-2.0 
1.5-2.3 

<0.01 
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Labour Dytocia, Malpresentation, Fetal Distress, Cephalopelvic Disproportion & Failure to 

Progress. Labour dystocia, malpresentation, fetal distress, cephalopelvic disproportion (CPD) 

and failure to progress (FTP) all have an effect on the management of labour and subsequent 

delivery.  A summary of reviewed studies is found in Tables 4a through 4d. 

Failure to progress was analyzed in four studies reviewed (Bianco et al., 1998; Selgiman 

et al., 2006; Sheiner et al., 2004; Sukalich et al., 2006).  Overall, overweight and obese women 

were more likely to experience FTP then the control groups analyzed in all four studies.  Sheiner 

et al. (2004) examined the difference between FTP in the first and second stage of labour and 

found that overweight and obese women were more likely to experience FTP in the first stage of 

labour with 6.0% of the overweight women within their cohort experiencing this in comparison 

with 1.6% of the non-obese women (OR 4.0, 95% CI, 3.2, 4.9, p = < 0.001).  Failure to progress 

and/or cephalopelvic disproportion (CPD) were examined by Sukalich et al., who found that 9.3% 

of normal weight women within their study experienced FTP or were diagnosed with CPD in 

comparison to 14.1% of the overweight or obese women who were included within the study (p = 

<0.007).  Additional studies have also found that CPD and FTP are cited more often in 

overweight and obese women as the indication for CS (Selgiman et al., 2006).  Another study 

found similar findings reporting that 12.9% of obese women experienced FTP while only 7.3% of 

normal women (BMI 19 -27) experienced FTP (Bianco et al., 1998).   

 Malpresentation is associated with obesity and morbid obesity in comparison to women 

of normal weight (Crane et al., 2009).  While this variable was examined infrequently in the 

studies, two groups of researchers examined malpresentation.  Dempsey et al. (2005) found that 

fetal presentation was the most commonly documented reason for CS for women who were 

underweight (BMI < 20), while CPD and FTP are more frequently documented as the reason for 

CS in all other BMI categories.  Both these findings and those of Vahratian et al. (2005) were, 
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however, statistically insignificant.   Malpresentation remains of importance because certain 

databases document FTP or failure to descend rather than malpresentation as a reason for a CS.   

Further research is needed to determine if there is a relationship between malpresentation and 

obesity or excess weight gain. 

 Fetal distress in relation to maternal anthropometry was examined in nine of the studies 

reviewed.  Statistically significant findings were found in five studies between fetal distress or 

abnormal fetal heart rate tracings increased maternal weight or weight gain throughout pregnancy 

(Bianco et al., 1998; Haieri et al., 2009; Ogunyemi et al, 1998; Raatikainen et al., 2006; Sukalich 

et al., 2006).  Sukalich et al., (2006) found that “non-reassuring” fetal heart rate (NRFHR) status 

occurred more frequently to overweight and obese women.  This relationship was linear as BMI 

increased: non-reassuring fetal heart rate was reported in 7.1% of normal weight women, in 9% 

of overweight and obese women, and in 12.4 % of morbidly obese women (p < 0.05). Similarly 

Bianco et al., (1998) found that fetal distress was detected in 12.3% of obese women in 

comparison to an 8.7% prevalence among their normal weight counterparts (p < 0.05). 

Raatikainen et al., (2006) found that overweight, obese and morbidly obese women were 15% 

more likely to experience an abnormal fetal heart in comparison to women with a BMI less than 

25 (p = 0.01).  Ogunyemi et al (1998) found that both low weight gain in pregnancy and high 

weight gain in pregnancy increased the risk of some form of fetal distress during labour (p = 

0.05). 

 Failed induction was found in one study to be significantly related to being both 

underweight or overweight in pregnancy (Abenhaim et al., 2007).  This association between 

maternal weight and failed induction was not substantiated in an earlier study by Vahratian and 

colleagues (2005). 
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Table 4a 
Literature Review – Summary of data on failed induction and its relationship to maternal weight  
Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Abenhaim (2007)  CDN 18643 R Underweight 

Normal weight 
Overweight 
Obese 
Morbidly obese 

1.31 
1 

1.60 
1.50 
1.14 

NR 1.04-1.65 
 

1.30-1.98 
1.13-2.00 
0.48-2.71 

<0.05 

Vahratian (2005) USA 641 P Normal weight 
Overweight 
Obese/Morbidly obese 

NR (1.7%) 
(2.3%) 

NR NS 

Note.R = retrospective cohort, P = Prospective cohort, NR = Not Reported
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Table 4b 
Literature Review – Summary of data on fetal distress and non reassuring fetal heart rate and their relation to maternal weight 
Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Bianco (1998) 

 

USA 11926 R Underweight/Normal & 
Overweight 
Obese/Morbidly obese 

 
 

1.3 

 
(8.7%) 

(12.3%) 

 
 

1.1-1.7 

 
<0.05 

Cedergren (2006) Sweden 245526 P Weight Gain Group 
Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

<8kg / >16g 
1.05/0.86 
1.06/1.08 
0.96/1.31 
1.21/1.02 
0.59/2.15 

NR <8kg / >16g 
0.54-2.03/0.57-1.29 
0.81-1.40/0.92-1.26 
0.70-1.32/1.05-1.53 
0.79-1.85/0.65-1.62 
0.28-1.25/1.10-4.20 

NS 

Dempsey (2005) USA 738 P Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

NR (17.86%) 
(14.29%) 
(20.51%) 
(21.43%) 

 

NR NS 

Haieri (2009) USA 712 R Underweight/Normal weight 
Overweight/Obese & 
Morbidly obese 

NR (7%) 
 

(14%) 
 

NR <0.05 

Ogunyemi, 
(1998) 

USA 582 P Weight Gain  
Low 
Normal 
High 

NR  
(5%) 
(1%) 
(6%) 

NR <0.05 

Raatikainen, 
(2006) 

Finland 25601 P Underweight/Normal weight 
Overweight 
Obese 
Morbidly obese 

 
1.13 
1.18 

1.15* 

(17.1%) 
(18.5%) 
(19%) 

(18.6%) 

 
1.02-1.25 
1.03-1.35 
1.05-1.25 

<0.05* 
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Table 4b - continued 
Literature Review – Summary of data on fetal distress and non reassuring fetal heart rate and their relation to maternal weight 
Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Roman (2007) USA 4162 P Underweight/Normal & 

Overweight 
Obese/Morbidly obese 

 
 

NR 

 
(25.6%) 
(19.8%) 

 
 

NR 

NS 

Sukalich (2006) USA 4822 RCC Underweight/Normal weight 
Overweight/Obese & 
Morbidly obese 

NR (7.1%) 
 

(9.0%) 

NR <0.005 

Vahratian (2005) USA 641 P Normal weight 
Overweight 
Obese/Morbidly obese 

NR (6.8%) 
(10.9%) 
(9.9%) 

NR NS 

Note.R = retrospective cohort, P = Prospective cohort, RCC = retrospective case control NR = Not Reported

, 
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Table 4c 
Literature Review – Summary of data on malpresentation and its relationship to maternal weight  
Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Dempsey (2005)  USA 738 P Underweight 

Normal weight 
Overweight 
Obese/Morbidly obese 

NR (42.86%) 
(19.39%) 
(17.95%) 
(10.71%) 

NR NS 

Vahratian (2005) USA 641 P Normal weight 
Overweight 
Obese/Morbidly obese 

NR (0.6%) 
(0.8%) 
(0%) 

NR NS 

Note.P = Prospective cohort, NR = Not Reported
 



 

 37

Table 4d 
Literature Review – Summary of data on cephalopelvic disproportion and failure to progress and its relationship to maternal weight  
Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Dempsey (2005)  USA 738 P Underweight 

Normal weight 
Overweight 
Obese/Morbidly obese 

NR (28.57%) 
(47.96%) 
(46.15%) 
(35.71%) 

NR NS 

Haieri (2009) USA 712 R Underweight/Normal weight 
Overweight 
Obese 
Morbidly obese 

NR (7%) 
(15%) 
(12%) 
(18%) 

NR <0.001 

Jensen (1999) UK 4258 R Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

NR (1%) 
(1%) 

(3%*) 
(6%**) 

NR <0.05* 
<0.001** 

Sheiner (2004) Negev 126080 R First Stage 
Underweight/Normal & 
Overweight 
Obese/ Morbidly obese 
 
Second Stage 
Underweight/Normal & 
Overweight 
Obese/ Morbidly obese 

 
 

4.0 
 
 
 
 
 

0.9 

 
(1.6%) 
(6.0%) 

 
 
 
 

(1.7%) 
(1.5%) 

 
 

3.2-4.9 
 
 
 
 
 

0.6-1.3 
 

<0.0001 
 
 
 
 

NS 
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Table 4d - continued 
Literature Review – Summary of data on cephalopelvic disproportion and failure to progress and its relationship to maternal  
 

 
Note.R = retrospective cohort, P = Prospective cohort, RCC = retrospective case control, NR = Not Reported

Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Sukalich (2006) USA 4822 RCC Underweight/Normal weight 

Overweight/Obese & 
Morbidly obese 

NR (9.3%) 
 

(14.1%) 

NR <0.007 

Vahratian (2005) USA 641 P Normal weight 
Overweight 
Obese/Morbidly obese 

NR (8.1%) 
(11.8%) 
(11.7%) 

NR NS 
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Operative Vaginal Deliveries.  Operative vaginal delivery (OVD) is assisting a fetus that is not 

delivering in a spontaneous vaginal manner. Most often OVD occurs after a prolonged second 

stage of labour when maternal pushing efforts are not sufficient to expel the fetus despite an 

adequate pelvic passage.  OVD also occurs in incidents when fetal distress, as demonstrated by 

the fetal heart rate pattern, warrants immediate delivery, and the fetus is descended into the pelvis 

enough to proceed with a vaginal delivery.   

Thirteen of the studies reviewed examined OVD as an outcome measure.  Callaway, 

Prins, Chang and McIntyre (2006) examined the relationship between increasing BMI and OVD 

and found that women of normal weight were in fact at significantly higher risk of experiencing 

an OVD, suggesting that overweight and obese prior to pregnancy do not in fact effect OVD 

rates.  Similar findings were observed by Kiran et al., (2005), meanwhile Raatikanen and 

colleagues found the opposite demonstrating that women with a BMI between 30 and 70 were at 

a significantly (p = 0.04) increased risk for experiencing OVD.  Cedergren (2006) found that over 

weight women with excess weight gain in pregnancy also increased their risk of OVD, whereas 

Crane and colleagues (2009) and Robinson et al. (2005) did not find a similar relationship 

between excess weight gain in pregnancy and OVD.   

Rode et al. (2005) found a significant (<0.05) relationship demonstrating that nulliparous 

women were 5.6 times more likely to experience vacuum extraction (95% CI) in comparison to 

multiparous women, however this relationship was independent of weight.
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Table 5 
Literature Review – Summary of data on operative vaginal delivery and its relation to maternal weight 
Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Bhattacharya, 
(2007).  

UK 24241 R Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

NR (27.2%) 
(28.7%) 
(28.2%) 
(25.0%) 
(24.2%) 

NR NS 

Bianco, (1998).  USA 11926  
Failed 

Forceps 

R Underweight/Normal & 
Overweight 
Obese/Morbidly obese 

NR  
(1.4%) 
(0.5%) 

NR NS 

Callaway, (2006).  Australia 14230 R Normal weight 
Overweight 
Obese 
Morbidly obese 

NR (9.1%) 
(6.8%) 
(5.8%) 
(4.0%) 

NR <0.001 

Cedergren, 
(2006).  

Sweden 245526 
 
 

P Weight Gain Group 
Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

<8kg / >16g 
0.89/1.28 
0.88/1.19 
0.85/1.14 
0.75/1.09 
0.83/1.04 

NR 
 

<8kg / >16g 
 

NS 

Jensen, (1999).  UK 4258 R Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

NR (20%) 
(21%) 
(21%) 
(18%) 
(18%) 

NR NS 
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Table 5 – continued 
Literature Review – Summary of data on operative vaginal delivery and its relation to maternal weight 

 
 

Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 

Kiran, (2005).  UK 60167 R Normal&Overweight 
Obese/Morbidly obese 

NR (25.8%) 
(25.0%) 

NR NS 

Raatikainen, 
(2006).  

Finland 25601 P Underweight/Normal  
Overweight 
Obese 
Morbidly obese 

 
0.98 
0.96 
0.98* 

(5.9%) 
(5.2%) 
(4.7%) 
(5.1%) 

 
0.83-1.16 
0.76-1.21 
1.28-1.97 

 
0.01* 

Robinson, (2005).  CDN 142404 
Forceps 
Vacuum 

R Delivery Method 
Underweight/Normal  
Overweight/Obese 
Morbidly obese 

Forcep/Vacuum 
 

0.75/0.91 
0.53/0.54 

Forcep/Vacuum 
(8.6%/2.6%) 
(6.6%/2.3%) 
(4.8%/1.4%) 

Forcep/Vacuum 
 
0.69-0.82/0.79-1.05 
0.38-0.74/0.30-0.98 

NS 

Roman, (2007 USA 4162 P Underweight/Normal & 
Overweight 
Obese/Morbidly obese 

 
 

1.1 

 
(5.8%) 
(6.3%) 

 
 

0.8-1.4 

NS 

Sebire (2001).  UK 287213 R Normal weight 
Overweight 
Obese/Morbidly obese 

 
1.04 
0.95 

(11.88%) 
(11.03%) 
(9.08%) 

 
1.00-1.08 
0.90-1.00 

NS 
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Table 5 – continued 
Literature Review – Summary of data on operative vaginal delivery and its relation to maternal weight 

Note.R = retrospective cohort, P = Prospective cohort, RCC = retrospective case control

Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 

Thorsdottir(2002). Iceland 615 P Weight Gained 
<11.5kg 
11.5-16.0kg 
16.1-20.0kg 
≥ 20kg 

 
NR 

 
(7.2%) 
(8.1%) 
(7.0%) 
(13.9%) 

 
NR 

NS 

Vahratian, (2005). USA 641 
Failed 

Forceps 

P Normal weight 
Overweight 
Obese/Morbidly obese 

NR (1.6%) 
(0.8%) 
(0.9%) 

NR NS 

Weiss (2004) USA 16102 P Overall 
Control 
Obese 
Morbidly obese 

 
 
 

1.7 

 
(10.5%) 
(8.5%) 
(11.7%) 

 
 
 

1.2-2.2 

<0.05 
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Cesarean Section. Cesarean section (CS) is being experienced more frequently by Canadian 

women over the last ten years and currently occurs in approximately 25% of all deliveries (Public 

Health Agency of Canada, 2009).  Cesarean section is experienced more frequently by 

overweight and obese women (Davies, Maxwell & McLeod, 2010).  Thirty-six studies within this 

review examined the incidence of CS in either the overweight and obese population, or in relation 

to excess weight gain despite pre-pregnancy BMI.   

 Significant linear relationships between increasing BMI and CS have been reported as 

statistically significant by several of the studies reviewed.  Compared to underweight,women of 

normal weight have a relative risk of CS equivalent to 1.3 versus overweight women (OR 1.8) 

and obese women (OR 2.9) (Baeten, Bukusi & Lambe , 2001) .  Similarly a linear risk of CS in 

normal weight women of 1.22, overweight women 1.68 and obese women 1.37 was reported by 

Raatikainen, Heiskanen & Heinon (2006).  Other studies included within the review also 

demonstrated a significant linear relationship between pre-pregnancy weight as outlined by BMI, 

as being a risk factor for experiencing CS (Callaway et al., 2006; Crane et al, 1997; Dempsey et 

al, 2005; Dietz et al, 2005; Doherty et al., 2006; Graves et al., 2006; Haeri et al., 2009; Jensen et 

al., 1999; Jensen et al., 2003; Jensen et al., 2005; Kaiser et al., 2001; Kiran et al., 2005; Selgiman 

et al., 2006; Stepan et al., 2006; and Sukalich et al., 2006).    

Even when controlling for macrosomia, overweight and obese women had an increased 

risk of 1.8 and 2.3 respectively; of experiencing a CS. Excess weight gain in pregnancy was not 

associated with a significant increase in risk of experiencing an CS, however women who gained 

in excess of 25lbs were at a significantly higher risk (p< 0.001) of delivering a macrosomic infant 

(Bianco et al., 1998). 
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 Emergent and non-emergent CS was examined in relation to overweight and pre-

pregnancy obesity.  Bhattacharya et al, (2007) determined that despite type of CS, morbid obesity 

increases the risk of experiencing CS (emergent OR 2.8; non emergent OR 3.0).   

 Women with a BMI ≥ 35 experienced CS as a result of FTP 30.2% of the time and 

women with a BMI > 40 experienced FTP leading to CS 43.1% of the time (p = <0.001) (Stepan 

et al., 2006).  Cedergren (2006) and Selgiman et al., (2006) found that excess weight gain in 

pregnancy was also found to be significantly related to the incidence of CS.  The risk of excess 

weight gain on experiencing a CS only effected women who were previously obese (Crane et al., 

2009). No significant relationships between weight gain throughout pregnancy and risk of CS was 

reported by Bianco and colleagues (1998).  
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Table 6 
Literature Review – Summary of data on cesarean section (emergent) and the relation to maternal weight 
Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Abenhaim, 
(2007)  

CDN 18643 R Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

0.89 
1 

1.48 
1.85 
2.92 

NR 0.81-0.97 
 

1.35-1.62 
1.62-2.11 
1.97-4.34 

<0.005 

Baeten, (2001) USA 96801 R Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

1 
1.3 
1.8 
2.9 

(12.6%) 
(16.6%) 
(23.2%) 
(32%) 

 
1.2-1.4 
1.7-2.0 
1.3-2.1 

<0.05 

Barau, (2006) France 16952 R BMI 
15-19.9 
20-24.9 
25-29.9 
30-34.9 
40-44.9 

1 
1.43 
1.88 
2.37 
2.75 
3.57 

NR  
1.27-1.60 
1.65-2.14 
2.02-2.77 
2.16-3.48 
2.49-5.10 

<0.001 

Bhattacharya, 
(2007) 

UK 24241 R Underweight 
Normal 
Overweight 
Obese 
Morbidly obese 

0.9 
 

1.7 
2.4 
3.2 

 

(8.7%) 
(12.9%) 
(19.9%) 
(26.3%) 
(32.5%) 

0.9-1.0 
 

1.5-1.8 
2.1-2.7 
2.3-4.5 

<0.01 

Bianco,  (1998) USA 11926 R Underweight/Normal  
Overweight/Obese& 
Morbidly obese 

 
 

2.3 

(15.9%) 
 

(31.3%) 

 
 

1.9-2.8 

<0.01 
 

Callaway, (2006) Australia 11252 R Normal weight 
Overweight 
Obese 
Morbidly obese 

1.0 
1.5 

2.02 
2.54 

(22.3%) 
(29.5%) 
(35.2%) 
42.7% 

 
1.36-1.66 
1.79-2.28 
1.94-3.32 

<0.001 
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Table 6 - continued 
Literature Review – Summary of data on cesarean section (emergent) and the relation to maternal weigh
Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 

Cedergren, 
(2006) 

Sweden 245526 P Weight Gain Group 
Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

<8kg / >16g 
1.07/1.29 
0.98/1.24 
0.88/1.23 
0.81/1.22 
0.75/1.27 

NR <8kg / >16g 
0.89-1.29/1.17-1.43 
0.92-1.05/1.19-1.29 
0.82-0.95/1.17-1.30 
0.73-0.90/1.10-1.35 
0.66-0.87/1.05-1.52 

<0.05 

Crane (1997)  USA 20130 R Underweight/Normal & 
Overweight 
Obese/Morbidly obese 

 
1.0 

1.75 

 
(13.5%) 
(21.5%) 

 
 

1.58-1.95 

<0.001 

Dempsey, (2005).  USA 738 P Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

1 
1.32 
2.09 
3.05 

NR  
0.87-2.02 
1.27-3.42 
1.80-5.18 

<0.001 

Dietz, (2005).  USA 24423 R Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

0.7 
1 

1.4 
1.5 
3.1 

NR 0.5-1.0 
 

1.0-1.8 
1.1-2.1 
2.3-4.8 

<0.01 

Doherty, (2006).  USA 2827 P Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

0.73 
1 

1.43 
2.26 

NR 0.52-1.01 
 

1.08-1.89 
1.63-3.13 

<0.001 

Graves, (2006).  USA 1500 R Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

 
 
 

2.5 

(3.6%) 
(7.1%) 
(7.8%) 

(15.4%) 
 

 
 
 

1.6-3.9 

<0.001 
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Table 6 – continued 
Literature Review – Summary of data on cesarean section (emergent) and the relation to maternal weight 

  
 
 

Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Haieri (2009) USA 458 R Overweight 

Obese/Morbidly obese 
1.8 
4.3 

NR 1.0-3.0 
2.4-7.6 

<0.01 

Jensen, Ovesen, 
(2005).  

UK 481 P Weight Gained 
<5.0kg 
5.0-9.9kg 
10.0-14.9kg 
≥ 15kg 

 
1.0 
2.4 
3.0 
3.6 

 
NR 

 

 
 

1.1-5.3 
1.4-6.4 
1.6-7.8 

0.002 

Jensen, Damm, 
(2003).  

UK 3401 R Underweight/Normal  
Overweight 
Obese/Morbidly obese 

1.0 
1.2 
1.6 

(14.7%) 
(17.2%) 
(22.0%) 

 
1.2-2.3 
1.9-3.8 

<0.001 

Jensen, Agger 
(1999).  

UK 4258 R Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

NR (4%) 
(6%) 

(10%) 
(11%) 

NR <0.05 

Kaiser (2001) USA 1881 R Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

0.90 
 

2.02 

(3.6%) 
(4.1%) 
(6.2%) 
(7.7%) 

0.43-1.90 
 

1.26-3.25 

NS 
 

<0.05 

Kiran (2004) UK 8350 R Normal/Overweight 
Obese/Morbidly obese 

 
1.6 

(18%) 
(27%) 

 
1.4-2 

<0.05 

Kumari (2001) Abu 
Dhabi 

488 R  
Non-Obese 
Obese 
 

 
3.4 
1.6 

 

Elect/Emerg 
(3.0%/6.3%) 
(9.6%/9.6%) 

 
1.5-7.8 
0.8-3.1 

 
<0.01 

NS 
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Table 6 – continued 
Literature Review – Summary of data on cesarean section (emergent) and the relation to maternal weight 

 
 
 
 

Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Murakami (2005) Japan 633 R Underweight 

Normal weight 
Overweight/Obese & 
Morbidly obese 

0.67 
1.0 

 
2.42 

NR 0.28-1.60 
 
 

1.05-5.58 

<0.05 

Ogunyemi (1998) USA 582 P Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

NR (14.1%) 
(6.7%) 

(12.8%) 
(10.8%) 

NR 0.03 

Raatikainen 
(2006) 

Finland 25601 P Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

 
1.22 
1.68 
1.37 

(15.2%) 
(19.4%) 
(24.6%) 
(21.2%) 

 
1.10-1.35 
1.48-1.91 
1.25-1.49 

<0.001 

Robinson (2005) CDN 89139 R Underweight/Normal  
Moderate Obesity 
Severe Obesity 

 
1.93 
2.92 

(18.6%) 
(30.6%) 
(39.9%) 

 
1.84-2.02 
2.52-3.37 

<0.05 
 

Rode (2005) Denmark 8092 P Underweight 
Normal weight 
Overweight/Obese& 
Morbidly obese 

1 
 

1.5 
1.7 

NR  
 

1.3-1.8 
1.3-2.2 

<0.05 
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Table 6 – continued 
Literature Review – Summary of data on cesarean section (emergent) and the relation to maternal weight 

 

Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Rosenberg, 
(2003) 

USA 213208 R Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

0.9 
1.0 
1.4 
2.1 
2.7 

(17.8%) 
(19.6%) 
(24.7%) 
(33.3%) 
(40.5%) 

0.9-1.0 
 

1.3-1.4 
2.0-2.2 
2.2-3.4 

≤0.001 

Sebire (2001) UK 287213 R Normal weight 
Overweight 
Obese/Morbidly obese 

 
1.30 
1.83 

(7.83%) 
(10.25%) 
(13.40%) 

 
1.25-1.34 
1.74-1.93 

<0.05 

Selgiman, (2006) Brasil 4486 R Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

0.7 
1.0 
1.2 
1.5 

NR 0.5-0.9 
 

1.1-1.3 
1.4-1.7 

<0.001 

Shiener, (2004) Negev 126080 R Underweight/Normal & 
Overweight 
Obese/Morbidly obese 

 
 

3.2 

 
(10.8%) 
(27.8%) 

 
 

2.9-3.5 

≤0.0001 

Stepan, (2006) Germany 5067 R Underweight 
Normal weight 
Overweight 
Obese 
Morbidly obese 

NR (19.1%) 
(22.7%) 
(20.8%) 
(25.1%) 

(30.2%-43.1%) 

NR <0.001 

Sherrard, (2007) CDN 63390 R Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

0.73 
1 

1.52 
2.12 

(12.3%) 
(65.9%) 
(17.3%) 
(4.5%) 

0.63-0.84 
 

1.38-1.68 
1.86-2.42 

<0.05 
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Table 6 - continued 
Literature Review – Summary of data on cesarean section (emergent) and the relation to maternal weight 

 
Note.R = retrospective cohort, P = Prospective cohort, RCC = retrospective case control, NR = Not Reported

Author (Year) Country Sample Cohort Maternal Weight OR (%) CI p-value 
Sukalich (2006) USA 4822 RCC Underweight/Normal  

Overweight 
Obese 
Morbidly obese 

 
1.3 
2.0 
2.4 

NR  
1.1-1.6 
1.5-2.6 
1.7-3.5 

<0.05 

Thorsdottir 
(2002) 

Iceland 615 P Weight Gained 
<11.5kg 
11.5-16.0kg 
16.1-20.0kg 
≥20kg 

 
NR 

 
(17.4%) 
(9.5%) 

(12.9%) 
(13.1%) 

 
NR 

NS 

Vahratian (2005) USA 641 P  
Underweight/Normal  
Overweight 
Obese/Morbidly obese 

Elective 
1.0 
1.2 
1.5 

Elect/Emerg 
(3.9%/18.1%) 
(3.4%/26%) 

(6.1%/25.3%) 

 
 

0.8-1.8 
1.05-2.0 

0.02 

Weiss (2004) USA 16102 P Overall 
Control 
Obese 
Morbidly obese 

 
 

1.7 
3.0 

(22.7%) 
(20.7%) 
(33.8%) 
(47.4%) 

 
1.4-2.2 

 
2.2-4.0 

<0.01 

Young (2002) USA 3376 R Underweight 
Normal weight 
Overweight 
Obese/Morbidly obese 

1.0 
1.4 

1.95 
2.96 

(12.7%) 
(18.4%) 
(25.0%) 
(37.6%) 

 
1.32-1.56 

1.8-2.1 
2.8-3.1 

<0.0001 
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Implications for Practice 

 With more and more overweight and obese women becoming pregnant it is imperative 

that healthcare professionals help to educate and support these women not only through their 

pregnancy, but also prior to their first pregnancy and to any subsequent pregnancies.  The ability 

of health care professionals to have an effect on decisions women make about their health is of 

utmost importance.  Obstetrical implications such as induction of labour, operative vaginal 

deliveries, delivering macrosomic infants and Cesarean sections all place women at additional 

risks for future obstetric and gynecologic health repercussions.  With this in mind it should be one 

of public health’s primary goals to see a reduction in the number of overweight and obese women 

who are becoming pregnant.  A decrease in the overall number of women of reproductive age 

who are overweight and obese would be ideal.  However, in today’s society without professional 

guidance on how to reach an optimal pre-pregnancy weight, and maintain a normal BMI 

throughout one’s childbearing years, this is not likely going to occur.   

Conclusion 

 The results of this systematic review of the literature demonstrate that maternal weight 

has an adverse effect on delivery methods.  Women with BMI’s placing them in either the 

overweight, obese or morbidly obese categories are at an increased risk of experiencing CS.  

Further to this the literature has demonstrated that overweight and obese women are at even 

higher risk for experiencing CS if they experience weight gain in excess of the recommendations 

outlined throughout the studies examined.  

The data on OVD is not as clear, as there is some indication that women who are 

overweight have an increased risk of experiencing an OVD.  Excess weight gain throughout 

pregnancy in the overweight and obese population may also increase the risk of experiencing an 

OVD.  Further research must be conducted in order to be able to accurately identify the risk of 

OVD in the populations studied as most of the research demonstrated no significant relationships.   
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The findings of this systematic review demonstrate that postdates pregnancies are more 

likely to occur in overweight and obese women in comparison with normal weight women and 

potentially morbidly obese women.  The studies which focused on gestational age in the 

overweight through morbidly obese women seemed to all conclude that postdates pregnancies 

occurred more often as maternal overweight status increased.  This increase in post dates 

pregnancies leads into the discussion of IOL and the risks associated with it, including failure to 

progress, OVD and CS.  The risk of labour induction is highly associated with maternal pre-

pregnancy weight.  The more a women weighs prior to her pregnancy the more likely she is to 

experience an induction of labour.  All the studies reviewed which looked at IOL had similar  

findings.  Macrosomia, FTP, malpresentation and labour dystocia were also found to be 

significantly associated with maternal overweight and obesity. 

The risks associated with pre-pregnancy excess weight are well documented throughout 

the literature.  Healthcare professionals working with these women prenatally and antenatally 

need to help guide their clients through appropriate weight gain throughout their pregnancies and 

encourage, when able, weight loss in the antenatal period.  Further research needs to be conducted 

to determine the effects of excessive weight gain throughout pregnancy and its effect on delivery 

methods as relatively little research has been done in this area.  Prospective studies outlining pre-

pregnancy BMI with weight gain throughout term pregnancies may help healthcare professionals 

to understand the implications of excess weight gain in relation to pregnancy complications, 

complications in the postpartum period and complications associated with such a vast amount of 

weight gain on other important aspects of women’s health such as breast cancer and 

cardiovascular diseases.  
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Chapter 3 

Perinatal Comfort and Well Being: Further Exploration in Relation to 

Maternal Weight Gain and Delivery Method – A Concept Analysis 

The concept of perinatal comfort as described by O’Brien, Evans and Medves (1999) 

addresses the prospective concept that comfort and well being should be inherent in pregnancy 

despite its differences from a non-pregnant state.  Used as a descriptive term, perinatal comfort is 

used to describe a state of well being throughout the perinatal period.  According to Walker and 

Avant (2005) a “ concept analysis is the process of examining the basic elements of a concept” (p. 

64), therefore by examining the different aspects of the concept at hand, ideally one will be able 

to easily identify and distinguish the concept being examined from other similar or associated 

concepts (Walker & Avant).  The actual terms perinatal comfort and well being are not well 

described in the literature and so a concept analysis will further help researchers to understand the 

collective concept.    

Perinatal comfort, as an associative concept, is not included in the dictionary.  Segregated 

perinatal is defined as “occurring in, concerned with, or being in the period around the time of 

birth” (Merriam-Webster online, 2009).  Whereas comfort is defined as a verb “to make 

comfortable”, but it is also described as a noun as “a state of ease and satisfaction of bodily 

wants, with freedom from pain and anxiety” (Dictionary.com, 2009).  Merriam Webster online 

(2009) describes comfort as a transitive verb meaning “to give strength and hope to [or]… to ease 

the grief or trouble of”, further exploration reveals the nouns definition as “…[1] consolation in 

time of trouble …[2] a feeling of relief or encouragement …[3] contented well being…[4] a 

satisfying or enjoyable experience…[5] one that gives or brings comfort” (Merriam-Webster 

online, 2009).   Well being is defined as “the state of being happy, healthy, or prosperous” 

(Merriam-Webster online, 2009).   
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When syndicating such a large concept as perinatal comfort and well being into a 

collective concept, one must be conscious of the broad spectrum of influences upon the concept.  

Therefore this paper will specifically address perinatal comfort and well being in relation to 

excessive weight gain in pregnancy and the subsequent delivery method (spontaneous or 

operative) on the perinatal period. 

The way in which people perceive perinatal comfort and well being is largely dependent 

on the society that they are emerged in.  O’Brien, Evans and Medves (1999) state  

Community values such as treating normal pregnancy as a disorder requiring medical 

intervention, idealizing a thin body, and objectifying fetuses as a separate beings who 

may have needs that differ from those of pregnant women are inconsistent with the 

highest levels of perinatal comfort and well being(p. 289). 

In large urban/suburban areas that have teaching hospitals it is often hard for society to view 

pregnancy as a normal state.  People generally discuss what is abnormal, and, as a result of this, if 

ten women are pregnant, go into labour, and one experiences a major complication in relation to 

the pregnancy, delivery, or postpartum period our society will tend to reflect briefly on each of 

the normal deliveries, while in the long term people will be more likely to continue to reminisce 

only about the one bad case.   

Aims/Purpose 

 The purpose of this paper is to define and further understand the concept of perinatal 

comfort and well being specifically in relation to excess weight gain and delivery method.  This 

paper will define the attributes of perinatal comfort and well being in relation to excess weight 

gain and delivery method, as well as discuss the literature available that relates to the concept; 

antecedents and consequences of the concept will be discussed along with empirical referents 
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(Walker & Avant, 2005). Embedded within the body of the paper is a model case to help clearly 

distinguish the concept of perinatal comfort and well being.   

O’Brien and colleagues define perinatal comfort and well being as “the relief of 

discomfort, but even more importantly [it] relates to (a) the strength of the woman and her family 

during the perinatal period and (b) how she (they) are perceived by both her (their) immediate and 

larger community” (1999, p. 288-289).  The notion that pregnancy is a state where women and 

child are one allows one to view perinatal comfort and well being in the context of 

pandimesionality as described by Martha Rogers’ - Science of Unitary Human Beings (1986), and 

therefore what affects the mother will affect the baby and vice versa.  However, it is becoming 

more and more common for women to believe from early on in their pregnancy that they are 

carrying a separate entity (Ricci & Kyle, 2008).   

This vision of pregnancy as a separate entity allows women to rationalize potentially 

damaging behavior such as over consumption of high fat foods and reduced physical activity. 

This has the potential to lead to long term overweight and obesity, which has the potential to 

cause an increased sense of dependency and subsequent vulnerability.   When examining the 

misappropriation of nutritional demands on their bodies, while not looking at the perinatal period 

as a complete pandimensional state of well being, women neglect themselves and as a result they 

cease to recognize that their actions have the potential to affect every aspect of their life both 

during their pregnancy and perinatal period as well as the remainder of their life. 

 Nutritional demands in pregnancy increase throughout the pregnancy in accordance with 

fetal growth and development (Health Canada, 2000).  Much like with young children and 

infants, women who are pregnant should be encouraged to eat when they are hungry, however 

only a small part of North American society truly values this.  Many women within North 

America see pregnancy as a ticket to eat insatiable amounts of high calorie foods without concern 
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for the effects that over consumption may have on their immediate and potentially their 

subsequent perinatal comfort.   

Increased caloric intake without a proportionate increase in caloric expenditure results in 

increasing overall weight gain.  In Canada over 50% of women fit into the overweight and obese 

category (Tjepkema, 2004); this proportion does not reflect the pregnant population or the 

perinatal period.  The risks associated with obesity prior to pregnancy are well documented 

throughout the literature. These include but are not limited to gestational diabetes mellitus, pre-

eclampsia, preterm delivery and macrosomic infants (Bhattacharya, Campbell, Liston & 

Bhattacharya, 2007; Callaway, Prins, Chang & McIntyre, 2006; Castro & Avina, 2002; Catalano, 

2007; Galtier-Dereure, Boegner, & Bringer, 2000; Ros, Cnattingius & Lipworth, 1997; Sebire et 

al., 2001; Thorsdottir, Torfadottir, Birgisdottir & Geirsson, 2002).   Excessive weight gain 

throughout pregnancy potentially places the mother - baby dyad at increased risk for unnecessary 

morbidity in relation to the perinatal period, as well as an increased likelihood to trend toward 

being overweight or obese postpartum (Gunderson & Abrams 1998; Rooney & Schauberger, 

2002; To & Cheung, 1998). 

Excessive weight, defined in this manuscript as being above one’s recommended weight 

guideline as outlined by Health Canada and reported as Body Mass Index (BMI), is a well-

documented health risk despite gender (Health Canada, 2000).  Numerous health risks associated 

with weight gain and weight retention include cardiovascular disease, thrombolitic disease, 

diabetes mellitus and increased risk for certain cancers (Ali & Crowther, 2005).  Not only are 

there health risk related to being overweight or obese (such as long term weight retention 

(Gunderson & Abrams, 2000), but there are also health risks associated with excessive weight 

gain over a short period of time (for example during pregnancy), placing these people at the same 

risks as mentioned above (Ali & Crowther, 2005).   Further to this there are the discomforts 
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associated with the physical aspect of carry excessive weight such as musculoskeletal stress and 

decreased energy.  

The concept of perinatal comfort and well being is very dynamic and broad. Therefore 

the intention of this manuscript to explore the concept of perinatal comfort and well being 

specifically in relation to weight gain in pregnancy and the potential risks that are associated with 

both carrying excessive weight throughout pregnancy and excessive weight gain in pregnancy; 

the potential risks that excessive weight gain has on delivery methods; and finally, this paper will 

examine the potential effects of excessive maternal weight in the postpartum period.  This paper 

will attempt to provide an operational definition that can be applied to perinatal comfort and well 

being in relation to excess weight gain and delivery methods as extrapolated through the available 

relevant literature. 

Conceptual Usage in Practice 

 Perinatal comfort and well being is a concept which is driven through self perception and 

the community which surrounds the mother. As outlined previously, O’Brien, and colleagues 

define perinatal comfort and well being as “the relief of discomfort, but even more importantly 

[it] relates to (a) the strength of the woman and her family during the perinatal period and (b) how 

she (they) are perceived by both her (their) immediate and larger community” (1999, p. 288-289).  

Further to this “the strength of a woman (and her family) is enhanced through autonomy, personal 

control, and informed choice” (p.289), therefore it is essential that as health care providers we are 

able to recognize our own biases and summarize what is known about weight gain to our clients, 

allowing them to make an informed decision about the amounts and types of food they consume.   

Only through education can we support women through the perinatal period.  This population is   

diverse in that they are generally young women, in the prime of their health and motivated. 
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 Difficulties that surround the issue of weight gain in pregnancy are further complicated 

by the overarching community and societal values.   The idealization of a thin body both prior to 

and following pregnancy is one which likely had its roots in maternal health and energy 

considerations, however as our human population progressed, both the fashion and cigarette 

industries promoted more detrimental idealizations of thin bodies such as Philip Morris and the 

Virginia Slims campaign, which has left a lasting impact on North American women, many 

women today still feel overweight, when in fact they are of a normal weight index.   It is therefore 

essential that as health care providers we provide unbiased care for the maternal mindbodysoul.  

Ideally we need to promote maternal health in the context of perinatal comfort and well being.  

This can be done by not only educating pregnant women but by also demonstrating healthy 

lifestyles ourselves.  Ultimately the best indicator of perinatal comfort and well being is the 

mothers’ subjective feelings/statements of comfort in her own physique.  

 The need to better understand the concept of perinatal comfort and well being becomes 

evident when attempting to research the concept.   In order to fully understand perinatal comfort 

and well being one must first examine their preconceived notions in relation to the topic.  

Anecdotally, one who has lived through the perinatal period may well be able to describe what 

they believe perinatal comfort and well being is.  However, in order to help define perinatal 

comfort and well being, an in-depth review of the literature available must be conducted.   

 A literature search was performed using MedLine, EMBASE, Psychinfo, Global Health, 

Health and Psychosocial Instruments and HealthStar.  A search of perinatal comfort yielded one 

result – Perinatal Comfort and Well being by O’Brien, Evans and Medves (1999).  Further 

searches using search terms such as comfort, well being, pregnancy, nutrition, weight gain, 

delivery method, postpartum pain and maternal well being yielded several scholarly articles from 

which the most prevalent and most applicable articles related to the topic at hand were chosen.  
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Limited numbers of articles relating to comfort and well being were examined as essentially none 

relate to the perinatal period.  

Comfort Defined 

 Kolcaba and Kolcaba (1991) completed a concept analysis of comfort.  This universal 

(pertaining to all groups of people and all situations) concept analysis defined comfort in six 

ways.  Comfort was defined as “ [1] a cause of relief from discomfort and/or of the state of 

comfort [cause]… [2] the state of ease and peaceful contentment [effect]…[3] relief from 

discomfort [neutralizing]…[4] whatever makes life easy and pleasurable [contributing]…[5] 

strengthening, encouragement and support [obsolete]…[and 6] physical refreshment or 

sustenance [obsolete]”( p. 1302).  This analysis examines the four current definitions of the 

concept of comfort within nursing literature.  Kolcaba and Kolcaba (1991) examined the writings 

of early nursing leaders such as Nightingale, Harmer, and Goodnow; and found similarities 

between their conceptualization of comfort and those previously written by Nightingale, Harmer 

and Goodnow.  However difficulty in identifying which meaning of comfort is being used ensues 

when comfort is discussed without aforementioned discomfort.  Kolcaba and Kolcaba clearly 

identify that one of the biggest issues surrounding the concept of comfort is the context of the 

term “its meaning is implicit, hidden in context, and is often ambiguous” (p. 1303). 

 Through their examination of the term comfort and its use in nursing in the 1990’s, 

Kolcaba and Kolcaba (1991) articulate how nursing had taken this concept and attempted to make 

the concept more concrete. Using nursing diagnosis as an example, the authors demonstrate how 

comfort has been used for both illness and wellness.  The authors also conclude from the findings 

of qualitative studies that comfort has different meanings to different people, largely dependent 

on the situational context.  
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Kolcaba and Kolcaba (1991) go on to describe three technical senses of comfort: comfort 

as a state, comfort as a relief and comfort as renewal.  By defining the attributes of each of the 

states the authors clearly delineate any contrast in meaning.  The fact that comfort is not a state 

where there is a “ presuppose[d] complete absence of discomfort” (p.1305), allows for the 

conceptualization to include the three technical senses of the state because one may describe 

themselves as in a state of comfort – however they may still be experiencing several other 

discomforts while experiencing relief from one or two previous discomforts. This demonstrates 

that comfort is closely linked to personality types and the person as a whole being. 

Building on her previous paper, Kolcaba (1991) delineates the term comfort.  Looking at 

comfort as ease, relief and transcendence Kolcaba is able to better conceptualize identification of 

the meaning of comfort dependent on the context of the situation.  Comfort as ease allows for 

optimal performance, whereas comfort as relief requires a previous discomfort and comfort as 

transcendence is more of a pandimesional state where the patient is in a constant state of 

‘becoming’ within their own life.  More concretely, ‘becoming’ in relation to comfort is described 

as “a state in which the patient is free to be and become controlling and planning his own destiny 

in accordance with his potential” (Paterson & Zderad (1976) in Kolcaba, 1991, p 238).   Kolcaba 

proceeds to describe four contexts of the term comfort including physical, social, psychospiritual 

and environmental aspects.  This leads into a taxonomic structure, which is outlined and 

described as a 3 x 4 table in which the physical, social, psychospiritual and environmental context 

of the meaning of comfort are aligned with the senses – specifically ease, relief and 

transcendence, so that “each element of comfort is assigned a number designating a specific 

combination of sense and context in which comfort needs are experienced by patients” (Kolcaba, 

1991, p 240).   
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Morse, Bottorff and Hutchinson (1995) examined the paradox of comfort by conducting a 

phenomenological study to depict the perception comfort on people’s everyday experiences.  The 

study examined people who had experienced traumatic injuries and/or illnesses - which caused 

them an enormous amount of discomfort, as “comfort remains… elusive… and we know little 

about how it is experienced…. By paying attention to patients during periods of illness or injury, 

it is possible to come closer to life as patients live it and to more fully understand the meaning of 

comfort” (Morse, Bottorff & Hutchinson, p. 14).  Further to this the authors identify that it is 

much easier to measure discomfort then comfort, and as such comfort is often  “narrowly 

operationalized (as a)… reduction of pain” (Morse, Bottorff & Hutchinson, p. 14).   

Pregnancy Weight Gain and Comfort 

When examining the concept of weight gain through pregnancy, its complications, 

delivery outcomes and body weight changes postpartum, it becomes easy to identify that the 

concern about weight gain in pregnancy is not a new phenomenon.  Thorsdottir, Torfadottir, 

Bringisdottir and Geirsson (2002) examined the relationship between excess weight gain in 

women with a normal pre-pregnancy weight on complications throughout their pregnancy and 

during their delivery.  This study demonstrated that women who gain in excess of the Institute of 

Medicine’s (IOM) weight gain guidelines for their BMI were more likely to experience 

pregnancy complications; however, the finding was confounded by maternal height.  

Complications at delivery were found to be independent of weight gain despite the relationship 

that Abrams, Altman and Pickett (2000), and Shepherd, Saftlas, Leo-Summers and Bracken 

(1998) found deeming them to be related (Thorsdottir, Torfadottir, Brngisdottir & Geirsson).  

 Excess pregnancy weight gain and long term obesity were examined by Rooney and 

Schauberger (2002).  The goal of this study was to determine the “impact of excess pregnancy 

weight gain and failure to loose weight by 6 months postpartum on excess weight 8 – 10 years 
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later” (Rooney & Schauberger, p. 245).  The study found that gaining excess weight during 

pregnancy and failing to be able to lose the excess weight in the postpartum period has long term 

implications including weight retention as far as eight to ten years postpartum (Rooney & 

Schauberger).  The authors recommend that health care providers counsel women on weight gain 

in pregnancy and the risks associated with excess weight gain, however, the study does not 

address the impact of weight gain on comfort, perinatal comfort or well being. 

 Declercq, Cunningham, Johnson and Sakala conducted a qualitative analysis of data 

collected through the Listening to Mothers II, 2006 national survey of English speaking American 

mothers (2008).  The survey focused on mothers experiences throughout their pregnancy and into 

the postpartum period; the focus of the analysis was on the postpartum period, specifically the 

experience of pain or discomfort in the postpartum period in relation to delivery method.  The 

study revealed that pain was reported in the postpartum period both at two months and up to six 

months postpartum by both nulliparous and multiparous women despite the delivery method, 

although delivery method and several confounding factors contributed to the experience of and 

type of pain (Declercq, Cunningham, Johnson & Sakala).   

 DiPietro, Millet, Costigan, Gurewitsch and Caulfield (2003) conducted a cross-sectional, 

observational study to determine pregnant women’s attitudes about weight gain in pregnancy.  

The study was conducted at thirty-six weeks gestational age and examined maternal 

psychological factors associated with weight gain to determine whether women perceived weight 

gain in pregnancy as positive or negative (DiPietro, Millet, Costigan, Gurewitsch & Caulfield).  

Attitudes towards weight gain were examined and the “degree to which women experience their 

pregnancy as joyful is as important an indicator of weight related attitudes as is more generalized 

psychological distress” (p. 1318).  The authors found that the more positively a pregnancy is 
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perceived, the likelihood of promoting a health dietary intake throughout the pregnancy is 

increased. 

In a literature review examining 57 scholarly papers, Galtier-Dereure, Boegner and 

Bringer (2000) discussed the complications and cost of obesity in pregnancy.  Concerned with the 

increasing rate of obesity and the risk associated with being obese prior to pregnancy, the 

potential for maternal morbidity including but not limited to hypertensive disorders of pregnancy 

and carbohydrate intolerance throughout pregnancy such as gestational diabetes.  Complications 

of delivery were also discussed including the increased trend toward induction in the obese 

population, increased risk for operative vaginal delivery and subsequently the increased risk for 

cesarean section in the obese population.   

The authors discussed the implications of obesity on the neonate including the increased 

likelihood of being born large for gestational age, which incurs the increased risk for shoulder 

dystocia, decreased Apgar scores and increased likelihood of being born via cesarean section.  

Infants of obese mothers are also more likely to become obese themselves by twelve months of 

age, leading the authors to conclude that even weight gain slightly above the IOM’s 

recommendation for one’s pre-pregnancy body mass index (BMI) can have a detrimental and 

very costly effect on pregnancy (Galtier-Dereure, Boegner & Bringer). 

Common themes highlighted throughout the discussed papers were difficult to extract.  

Papers specific to the concept of comfort clearly outline several different definitions of the 

concepts and then take into account the context in which the concept is being applied.  The lack 

of papers specific to well beingdemonstrated that this concept byitself is not clearly defined and is 

in need of further exploration.  However in attempting to extrapolate papers specific to either of 

these themes one is apt to find thousands of papers, which measure comfort and well being 

without providing a definition.   
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Additional themes identified throughout the papers were weight gain in pregnancy and 

the likelihood of weight retention in the postpartum period, as well as the likelihood of 

experiencing discomfort in the postpartum period.  No papers addressing the issue of comfort and 

well being during the perinatal period could be found. 

Defining Attributes 

 Defining attributes of the concept of perinatal comfort and well being in relation to 

excess weight gain and delivery method include experiencing pregnancy carried into the second 

trimester and through to twenty weeks gestational age.  Weight gain throughout pregnancy either 

of a normal or excessive amount as defined by ones pre pregnancy BMI, and one’s own 

appreciated value and definition of comfort along with one’s appreciated value and definition of 

well being are also defining attributes.  To experience perinatal comfort and well being related to 

excess weight gain and delivery method, the three required attributes are: a) carrying a pregnancy 

into the second trimester and through to twenty weeks gestation or more; b) gaining excess 

weight based on pre pregnancy BMI throughout pregnancy; and c) understanding one’s personal 

meaning of comfort and well being. 

Most women will experience a small amount of weight gain in their first trimester, which 

is why the decision to exclude first trimester losses was made, but by the second and third 

trimester weight gain increases substantially.  Women who experience a second trimester loss are 

not excluded from this experience because of the intermingled concept of comfort and well being, 

which despite weight gain would greatly effect any woman who does unfortunately experience 

this type of loss.  

From twenty weeks gestation and onwards weight gain generally will continue, and a 

woman’s perception of weight gain, comfort and well being will be greatly affected by carrying a 

living fetus with her at all times.  Pregnancy in itself is sometimes perceived as a time of 
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discomfort and often this can be related to weight gain, as women in their third trimester are often 

uncomfortable because the fetus and uterus are bulky and they may be carrying additional weight. 

As a result, musculoskeletal aches and pains may be experienced, along with potentially many 

other discomforts such as dependent edema, increased frequency in voiding, and discomfort when 

sleeping.  It is thought that the likelihood of perceiving greater amounts of discomfort throughout 

the third trimester is often related to excess weight gain or additional complications related to 

pregnancy (Perry, Hockenberry, Lowdermilk & Wilson, 2010) which can often be attributed to 

maternal pre pregnancy weight and pregnancy weight gain. 

Antecedents 

Antecedents, according to Walker and Avant are “those events or incidents that must 

occur prior to the occurrence of the concept” (2005, p. 73).  Therefore the antecedents to perinatal 

comfort and well being are in fact very similar to the antecedents of pregnancy with a few minor 

alterations.  Ovulation and conception as well as  previous experience of comfort and well being, 

and either rational or irrational thought processes of the nutritional demands of the body while 

pregnant are the antecedents that have been identified. 

Ovulation must occur prior to a women becoming pregnant and as such is included as an 

antecedent to the concept of perinatal comfort and well being.  Further to this conception will 

occur therefore it is also an antecedent to perinatal comfort and well being.   

Previously experiencing comfort and a sense of well being are antecedents to the concept 

because one cannot identify comfort and well being without having previously experiencing 

comfort and well being in a non pregnant state. 

Finally, rational or irrational thought processes of the nutritional demands of the body 

while pregnant is an antecedent to perinatal comfort and well being in relation to excess weight 

gain and delivery method.  Nutritional demands of pregnancy is an antecedent to perinatal 
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comfort and well being because one must have preconceived thoughts about the normal amount 

and the acceptable amount of food intake when one is pregnant.    

Consequences 

All pregnancies have a finite end when the infant is delivered despite the infant’s 

gestational age and health.  Despite delivery method – spontaneous vaginal, operative vaginal, or 

surgical – all women who experience pregnancy must experience a delivery – this holds true for 

women with a viable fetus as well as one that is not viable, and so it is a consequence to perinatal 

comfort and well being in relation to excess weight gain and delivery method.   

Discomfort – is defined as a consequence of perinatal comfort and well being, without 

experiencing discomfort one cannot conceptualize comfort.   Having experienced perinatal 

comfort and well being, a person could potentially experience discomfort and being  unwell.  

Being unwell is a consequence of perinatal comfort and well being for the same reason as 

discomfort.  Without having previously experienced comfort and well being one would not be 

able to conceptualize being unwell during pregnancy and the postpartum period. 

Other consequences of the concept of perinatal comfort and well being include weight 

retention either actual or perceived, as well as perineal pain associated with perineal trauma or 

operative delivery.  

Model Case  

 A model case according to Walker and Avant (2005) is “an example of the use of the 

concept that demonstrates all the defining attributes of the concept” (p. 69).  Model cases are 

important to develop in a concept analysis as they demonstrate for the reader a perfect 

idealization of the concept, that is being examined (Walker & Avant).  The following is a model 

case for the concept of perinatal comfort and well being in relation to excess weight gain in 

pregnancy. 
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 Marie, a 23 year-old first-time mother delivered her son Jacob six weeks ago.  Prior to 

her pregnancy, Marie was active, playing soccer two times a week and walking for exercise on a 

daily basis.  Marie states that she was in the best shape of her life just prior to her pregnancy.    

Marie laboured in hospital and hoped for an un-medicated delivery, however after six 

hours without progress, Marie chose to have an epidural for pain control.  Her husband Tom was 

present throughout her labour and birth and was completely supportive of her decision to have an 

epidural.  Once Marie was comfortable she was able to discuss one of her major concerns, which 

was the size of her baby.  Marie stated that she gained almost 75lbs during her pregnancy, 

specifically adding that although she gained an excessive amount of weight she felt that she had 

made healthy food choices throughout her pregnancy, but perhaps had chosen to consume more 

then she required.  Marie’s nurse assured her that her baby appeared through Leopold’s 

maneuvers and her fundal height measured within normal range for a 38-week gestation.  Five 

hours after receiving analgesia and oxytocin to augment her labour pattern, Marie delivered Jacob 

with the assistance of a vacuum after two and a half hours of pushing.  Jacob screamed at 

delivery, weighed in at 3750 grams and was deemed perfectly healthy.  Marie experienced a 

second-degree vaginal tear that was repaired without difficulty.   

 At Marie’s postpartum check up with her family physician six weeks after delivering 

Jacob, Marie’s weight is still 45lbs above her pre-pregnancy weight.  Marie also stated that she is 

still finding her bottom to be quite sore and described that she sometimes has enough pain to take 

plain acetaminophen – for example after coming home from a walk through the park.  Marie 

questioned whether or not her perineum would ever feel as it had before – emphasizing her 

concern for returning to sexual activity considering the discomfort she was experiencing.  With 

the exception of this pain and discomfort, Marie described to her family physician that she was 

very tired and did not have the energy she used to have, and that these changes made her at times 
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feel unwell.  Marie described that at times immediately following delivery she felt as though 

things would never get back to normal, but that both her mother and mother in-law, along with 

Tom had been very supportive and assured her that the initial postpartum period was a difficult 

time of adjustment.  Overall Marie describes her body as changed, but she feels that she is well 

and relatively comfortable with the exception of her perineum. 

Empirical Referents 

 According to Walker and Avant (2005), empirical referents “ are classes or categories of 

actual phenomena that by their existence or presence demonstrate the occurrence of the concept 

itself”(p. 73).  Empirical referents allow nursing to measure the concept concretely.  Being able to 

identify referents in relation to perinatal experiences may assist in clarifying the concept of 

perinatal comfort and well being.  The conceptual experience of comfort outlined previously 

(Kolcaba, 1991) will guide the discussion of empirical referents embedded in the model case.   

 Looking at the physical context of the concept of perinatal comfort and well being in 

relation to excess weight gain, one can see how incredibly personal this concept becomes.  A 

person who has gained a normal amount of weight in their pregnancy for their pre pregnancy 

BMI – might suggest that the woman is experiencing a state of comfort throughout her pregnancy 

based on the amount of weight gained. Yet, this acceptable weight gain may result in limited 

mobility, fatigue and a sense of physical discomfort.  Marie on the other hand gained excess 

weight throughout her pregnancy but throughout her pregnancy felt that she was well and 

relatively comfortable.  Moving into the post partum period Marie describe more discomfort, 

tiredness and concern for the amount of weight she retained.   

 The social context of comfort  “pertaining to interpersonal, family and societal 

relationships” (Kolcaba, 1991, p. 239) allows one to view comfort from the perspective of one 

experiencing it.  For perinatal comfort and well being, one might extrapolate thoughts of a time 
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when they felt either socially secure and comfortable or one might associate discomfort with an 

instance where they made a comment that made them uncomfortable in the social setting or 

context.  An example of discomfort in a social setting might be a pregnant teenager who is 

walking alone into a prenatal class full of women with their partners.  This situation may lead the 

teenager to experience social discomfort on many levels; whereas if she walked into a prenatal 

class provided exclusively for teenage mothers in her community, she may experience a sense of 

social comfort surrounded by peers who are potentially in a similar situation. 

 The psychospiritual context of the concept of comfort is defined as “pertaining to the 

internal awareness of self, including esteem, concept, sexuality and meaning in one’s life; [it] can 

also encompass one’s relationship to a higher order or being” (Kolcaba, 1991, p. 239).  This 

context is more abstract then the two aforementioned contexts.  An empirical referent of perinatal 

comfort and well being in this context is the heightened awareness of ones’ body during 

pregnancy.  The simple fact that women will accommodate their pregnant bodies and protect 

them without giving thought to what they are doing seems to be a fitting example.  Pregnant 

women regularly guard their abdomen to protect it from harm, but they also accommodate and 

protect their fetus without realizing that they are doing so, for example when leaning over a 

counter.  It would be very rare to see a women willingly squish her pregnant abdomen into a 

counter instead she would accommodate by reaching further with her arms and legs. 

 The final example of an empirical referent to be offered is that of the environment.  

Environment as a context of comfort is defined as “pertaining to the external background of 

human experience, [it] encompasses light, noise, ambience, color, temperature and natural versus 

synthetic elements” (Kolcaba, 1991, p. 239).  A pregnant woman might experience comfort in   

her environment by having the thermostat set lower at night when she is sleeping.  Knowing that 

she is not sleeping well when she feels warm because of increased circulating blood volume, the 
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act of lowering the temperature in the house may help her experience comfort throughout her 

pregnancy (Perry, Hockenberry, Lowdermilk & Wilson, 2010).  

 Through the examination of the concept of perinatal comfort and well being in relation to 

excess weight gain, while looking at the contexts of the concept of comfort as defined by Kolcaba 

(1991), one is better able to identify perceived comfort, or discomfort as described by the person 

experiencing it.   

Discussion  

Weight gain throughout pregnancy needs to be carefully monitored in order to be able to 

maximize fetal growth and maternal comfort.  Women who are obese prior to pregnancy need to 

understand the implications that obesity poses on a healthy pregnancy and postpartum period 

including the potential risks to both their personal health and that of their developing child.  

Women who are of normal weight also need to understand the increased risks that they 

unknowingly expose themselves to by eating in excess throughout their pregnancy, including the 

difficulties associated with postpartum weight loss after gaining excess weight in pregnancy.  

Excessive weight gain in pregnancy is influenced by many variables, such as pre 

pregnancy weight, singleton or multiple gestation, as well as many other complicating factors that 

may contribute to an excess of weight gain within a particular pregnancy.   Health Canada 

provides guidelines on weight gain in the singleton population based on pre-pregnancy body mass 

index (See Appendix D).  These guidelines suggest that the less one weighs prior to pregnancy, 

the more they should potentially gain throughout their pregnancy in order to ensure optimal fetal 

growth and development.  In North American society women are encouraged to eat a well-

balanced nutritious diet.  Yet, the misconception that pregnancy requires greater amounts of 

dietary intake has been happily adopted.  It is no longer the norm to have a woman in the first 

trimester eat when she is hungry – potentially increasing her overall caloric needs by 
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approximately 100 – 200 calories per day in the first trimester, instead the North American 

mantra has become, “I’m pregnant, so I need to eat for my baby…” 

Maternally the idea of being comfortable is an important component in perinatal comfort 

and well being, because over consumption results not only in risk to the mother-infant dyad 

during pregnancy, labour, delivery and the immediate post partum period, but it also causes 

significant increases in the discomforts normally associated with pregnancy such as bloating, 

fatigue, gas, gastrointestinal upset and constipation.  Further to the discomforts associated with 

excess weight gain throughout the pregnancy is the potential of experiencing difficulty in delivery 

and in the post partum period.   Along with this is the difficulty associated with returning to their 

normal pre-pregnancy weight (Keppel & Taffel, 1993).     

Postpartum pain or discomfort is reported in the literature without relation to weight.  

Declercq and colleagues (2008) provided evidence that women who experienced cesarean 

section, and vaginal delivery reported postpartum pain up until 6 months postpartum.  Factoring 

in the risks associated with obesity and excessive weight gain one must also consider the 

increased potential risk for cesarean section, forcep assisted vaginal delivery, vacuum assisted 

vaginal deliver as well as increased risk for shoulder dystocia and wound infection.   Each of the 

individual items outlined has the potential to increase the amount of pain perceived in the 

postpartum period and thus needs to be kept in consideration when looking at whether excess 

weight gain in pregnancy can affect maternal comfort.   

The social implications of excessive weight gain should be considered when assessing 

maternal comfort.  Historically women are known to be hard on themselves in relation to their 

weight.  Most often this is unjustified.  However if a women who has struggled with her weight 

prior to her pregnancy gains an excessive amount of weight throughout her pregnancy, her 



 

 79

potential self image may be damaged or flawed which may potentially have implications on her 

self esteem as well as feelings of adequacy. 

Additionally being comfortable with one’s body is of utmost importance to most people.  

Women who are concerned with their weight often reflect upon how they feel their weight has 

changed and how they will feel once they have returned to their pre pregnancy weight  This self 

perception of comfort in relation to weight may impact eating habits, sleeping habits, exercise 

patterns and ultimately further shape the woman’s identity in relation to the amount of weight she 

either gained throughout her pregnancy or the amount of weight she potentially will retain 

throughout the postpartum period. 

Conclusion  

 The concept of perinatal comfort and well being in relation to excess weight gain is 

difficult to define, as it is a personal perception. For the purposes of this concept analysis 

perinatal comfort and well being is a subjective personal experience. The difficulty in defining 

the concept lays in the well educated opinions and published research based on the antepartum, 

intrapartum and postpartum period and the often described “discomforts” associated with 

pregnancy and early motherhood.  Commonly described discomforts include weight gain, 

musculoskeletal pain, pressure, back pain, and perineal pain. 

 When examining well being one must have a preconceived notion of what it is before 

being able to describe whether or not they are experiencing well being in the perinatal period.  

One way to examine this portion of the concept is to consider the women’s perception of well 

being prior to pregnancy.  Pregnancy is often perceived as the healthiest time in a women’s life.  

However, if a woman does not interpret pregnancy as a healthy state either because of the 

discomforts that she is experiencing or the way her community perceives pregnancy, then she is 

unlikely to describe herself as in a state of well being. 
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 Perinatal comfort and well being, while gaining excess weight, is a concept that is both 

subjectively defined and self limiting.  If a women is unable to determine for herself what she 

perceives as comfort or well being, then despite her weight gain throughout the pregnancy she 

will be unable to experience perinatal comfort and well being because she will not be able to 

differentiate between comfort and discomfort and well being and being unwell.   
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Chapter 4 

Methods 

Maternal weight gain in pregnancy is an important aspect of prenatal care because of the 

known antenatal, intrapartum and postpartum risks of women being overweight or obese.  

Increased risks of maternal obesity include an increase in incidence of pre-eclampsia, gestational 

hypertension, large for gestational age infants, operative delivery, post partum hemorrhage 

(Bhattacharya, Campbell, Liston & Battacharya, 2007; Sebire et al., 2001), and undetected birth 

defects (Siega-Riz & Laraia, 2006). 

The relationship between excess weight gain in pregnancy and surgical delivery 

outcomes in nulliparous women who delivered in an academic health sciences centre between 

April 1, 2007 and March 31, 2008 were examined to determine if excess weight gain in 

pregnancy resulted in a higher likelihood of an operative delivery.    A secondary analysis was 

conducted to examine the relationship between excess weight gain in pregnancy and its effects on 

maternal and neonatal trauma. 

Purpose 

 The primary purpose of this study was to determine if weight gain above the 

recommended weight gain guidelines, outlined by Health Canada, for normal pre-pregnancy 

weight women, affected the delivery method of women of all pre-pregnancy weights in a tertiary 

care centre in eastern Ontario, Canada.  Secondarily the relationship between excess weight gain 

in pregnancy and maternal and neonatal trauma was determined. 
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Design & Methodology 

Sample 

 A retrospective chart review was completed on all nulliparous women who delivered at 

the hospital between April 1st, 2007 and March 31st, 2008 (n= 969).  All charts examined were 

manually pulled by the primary investigator.Data collected came primarily from the women’s 

hospital chart, and in some cases included antenatal information.   Further data collection was 

completed using the Niday Database (now called BORN) and the Information Analysis and 

Distribution (IAD) department at the hospital.  Ethics approval was granted from the Queen's 

University Research and Ethics review board. 

Design 

Inclusion criteria was women who had their babies after 37 completed weeks gestational 

age, who either went into labour spontaneously or were induced using prostaglandin,mechanical 

methods, and/or oxytocin.  Women who experienced prelabour rupture of membranes, gestational 

hypertension and antepartum hemorrhage were included in the study analysis.  With the exception 

of the diabetic population, all women who were candidates for a vaginal delivery, who reached 37 

weeks gestational age or more were included within our sample.  The targeted population thus 

resulted in a complete sample size of 792 women.   

Women who were excluded from the study included: 

 multiparous women,  

 nulliparous women with multiple gestations,  

 nulliparous women with type I, type II or gestational diabetes mellitus   

 women in preterm labour    

 placenta previa or other abnormal placentation 

 known breech presentation prior to the spontaneous onset of labour and 
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 primary elective Cesarean section (CS) 

Difficulty was experienced in indentifying a first trimester weight along with subsequent 

weights throughout pregnancy for the entire sample from the hospital charts. First trimester 

weights (defined for this study’s purposes as a weight at or prior to 15 weeks gestational age) 

along with a third trimester weight (defined for this study’s purposes as a weight at or after 28 

weeks gestational age) were available for 99 women of the 792 charts examined.Variables 

collected, either to ensure accuracy of information, or for analysis are outlined in table 7. 
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Table 7 

Variables collected for and examined throughout research process 
Variable Context 
Gravidity & Parity 
 
Gestational Age (GA) 
 
Smoker or Non-Smoker 
 
Date of 1st& Last Antenatal 
Visit and Corresponding GA 
 
First & Last Recorded Weight 
 
Delivery Method 
 
Labour Type 
 
 
Indication for Induction 
 
 
Labour Length in Minutes 
 
Trauma 
 
Antenatal  
Complications 
 
Obstetrical Complications 
 
 
 
 
Neonatal Apgars 
 
 
Neonatal Birth Weight 
 
Neonatal Arterial and  
Venous Cord Gases 
 
Neonatal Resuscitation 
Completed  

To ensure accuracy 
 
At time of delivery to ensure accuracy 
 
To note whether any smoking occurred during fetal development 
 
To ensure accuracy 
 
 
To obtain mean maternal weight gain throughout pregnancy 
 
To determine whether an operative delivery was conducted 
 
To determine whether women laboured spontaneously or were 
induced. 
 
To determine whether there was a medical indication for 
induction.  
 
To examine the length of labour between weight gain groups 
 
To determine if any trauma resulted in relation to birth 
 
Any antenatal complication relating to pregnancy outcome i.e. 
gestational hypertension 
 
Prelabour rupture of membranes, hypertension, pre eclampsia, 
suspected large for gestational age infant, intrauterine growth 
restriction or small for gestational age infant, preterm prelabour 
rupture of membranes 
 
At one minute, five minutes of life – no collection for scores 
completed after 5 minute score 
 
In grams 
 
pH and Base Excess collected  
 
 
Any measures taken to resuscitate infant at time of delivery. 
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Definitions  

Conceptual definitions are those definitions required in order to truly understand the 

complexity of the study design.  The variables incorporated into the study with definitions are 

listed in Appendix E. 

Methods or Protocol of the Study  

 Data was collected for all nulliparous women’s delivery outcomes in relation to the 

amount of weight that they gained throughout their pregnancy.  Initial data was collected with the 

assistance of the Information Analysis and Distribution (IAD) department at the academic health 

sciences hospital where the study was conducted.  This data provided an outline as to how many 

nulliparous women delivered between April 1, 2007 and March 31, 2008.  It also provided insight 

into the number of vaginal deliveries and the number of Cesarean Sections that were conducted 

and provided identifiers that allowed determination of which charts needed to be examined for the 

study’s outlined purposes.  All data collected was approved for collection and analysis by the 

Queen's University Research and Ethics Board (REB). 

 All the hospital charts for all the nulliparous women who delivered during the study 

timeline were pulled manually.  The rationale for this was that prior to September 2007 

electronically scanned obstetrical charts were not available and antenatal charts that included first 

trimester weights and third trimester weights prior to delivery are often attached to hospital 

charts.  Further to this, the gestational age at delivery was easily identifiable on the hospital charts 

front page, which also contains an admission diagnosis.  This allowed for the researcher to 

identify women who met the studies exclusion criteria. 

The initial study protocol called for the collection of information on women who 

experienced either spontaneous onset of labour or induction of labour including postdates 

induction (prostaglandin, mechanical and oxytocin), prelabour rupture of membranes (PROM), 
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women who had gestational diabetes, and other high risk pregnancies allowing for planned 

vaginal delivery at term.  Difficulty in identifying gestational diabetes mellitus versus type 1 or 

type 2 diabetes mellitus resulted in the decision to exclude all diabetic women.  This decision 

potentially had a great impact on the study results as women who experience gestational diabetes 

mellitus often deliver infants who meet the criteria to be considered large for gestational age 

(LGA).  However it was felt that this decision also had the potential to strengthen the study 

findings by decreasing the potential number of LGA infants-which may have had an effect on 

delivery outcome. 

Weight gain was determined from the weight at the initial antepartum visit to the final 

antepatum visit documented prior to birth.  This means of measuring weight gain is more accurate 

than relying on solely on self-reported pre-pregnancy weight, as most weight gained during a 

pregnancy is normally during the second and third trimester (Nucci, Duncan, Mengue, 

Branchtein, Schmidt & Fleck, 2001).  Body Mass Index (BMI) would have provided the 

researchers with the best method of analyzing whether adequate or excessive weight was gained 

throughout the pregnancy, however the charts gathered did not often contain a calculated BMI 

and in most cases did not contain a height for the researchers to calculate BMI.  Further to this, of 

the women who met the inclusion criteria, only 99 out of 792 had antenatal charts attached to the 

hospital charts, which included both a first trimester weight and a final weight prior to delivery. 

  Following the manual data collection from the participant’s printed hospital charts, 

additional data was collected using the Niday database.   The Niday database is a perinatal 

database, which provides insight into the reported obstetrical activity occurring in Eastern and 

Southeastern Ontario.  Data is collected throughout Eastern and Southeastern Ontario with 15 

hospitals collecting information on the antepartum period, intrapartum period, delivery method 

and postpartum period, as well as information pertaining to the newborns status during the first 24 
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hours following delivery.  The Niday database captures approximately 18000 deliveries a year; 

most are in hospital, however some home deliveries are reported (PPPESO, 2008). Completion of 

the database is done by labour and delivery nurses at the academic centre where data was 

collected from; these nurses have attended the delivery and have insight into the patients medical 

and obstetrical history.  The neonatal database is initiated after delivery of the newborn and 

completed by the post partum nurse caring for both the mother and newborn.  Trained labour and 

delivery unit personnel review the data and enter it into the database electronically. 

Unique information based on women who delivered at the hospital throughout the study 

was easily extracted from the database, as the database allows for researchers to extract data 

specific to sites that collect data. Women who delivered between April 1st, 2007 and March 31st, 

2008 at the participating hospital, and had the Niday database completed after their delivery, were 

extracted from the central register and data specific to the research questions at hand was 

collected and placed into secure spreadsheets.  Neonatal data, which was collected for the purpose 

of the secondary analysis, was extracted using maternal and neonatal identifiers that collaborate 

with hospital identifiers that allowed for accurate association of maternal and newborn 

information.   

Data Analysis 

Data coding was completed throughout the data collection process and a separate coding 

logbook was kept which identified the inclusion criteria and specific codes used (see Appendix F) 

As variables were entered into PASW 18.0 (SPSS, 2009), unique codes identified within the 

codebook were entered into the statistical profile.  During the data analysis certain variables were 

selected and a new variable was entered into the profile under a more generalized coding 

procedure, for example maternal weight gain in pregnancy was originally coded into six groups, 

following the initial data analysis the research team determined that it would be prudent to 
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examine the variable looking at three larger groups to ensure that enough data was present within 

each group to run the analysis without risking type 1 errors relating to sample size.  The groups 

originally identified were weight gain less than or equal to 10 lbs, weight gain between 11 and 20 

lbs, weight gain between 21 and 30 lbs, weight gain between 31 and 40 lbs, weight gain between 

41 and 50 lbs and weight gain equal to or greater than 51 lbs.  The rationale for grouping the 

sample into these categories was based on the SOGC guidelines for weight gain in pregnancy, 

and related to the fact that this would easily identify women who gained within the recommended 

weight gain guidelines as outlined by Health Canada.  However these categories did not account 

for the fact that the weight gain guidelines are based on maternal BMI – and therefore were not 

clinically significant.   The groups that were assigned for the final analysis were weight gain of 

between 0 and 20 lbs, weight gain between 21 and 40lbs and weight gain of 41 lbs or more.  

These groups were assumed to be clinically significant. The average population weight gain was 

within the second group which would indicate that the average amount of weight gain within the 

study population was normal according to Health Canada.  This was provisioned on the sample 

being a group of women with normal BMI’s.   

Data analysis was facilitated with the use of PASW 18.0 (SPSS, 2009).  Analysis was 

primarily descriptive with non-parametric tests used for non normal distributions (Munro, 2005).    

1. Data collected was both nominal and ordinal accounting for maternal age, weight 

gained during pregnancy, delivery type, maternal and neonatal trauma, and pain 

control (pharmacological and non pharmacological).   

2. T-tests were calculated in order to compare groups such as the normal weight gain 

group and the excess weight gain group, the normal SVD and the operative VD/CS 

group, along with all other comparison groups, such as pharmacological pain control 

and non pharmaceutical pain control.    
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3. Chi-square analysis was undertaken for frequency data, and the sample sizes 

generally were adequate enough to demonstrate significant results.  Results were 

considered significant with an a priori alpha of 0.05.  The measures were all 

independent of each another and the theoretical background of the study allowed for 

categorization of the variables (Munro, 2005).   

Data collected on neonatal resuscitation measures was examined in the secondary 

analysis to determine whether infants whose mothers gained excess weight were more likely to 

experience resuscitation measures which would require admission to the neonatal intensive care 

unit (NICU).  Difficulty in determining whether or not the infants who received resuscitative 

measures were in fact cared for in the NICU lead the primary investigator to look more closely at 

the resuscitative measures provided.  According to the Canadian Pediatric Society’s Neonatal 

Resuscitation Provider Program all infants who receive positive pressure ventilation (PPV) 

should be carefully monitored in a special care nursery area.  Given thatthe academic health 

sciences centre at which the research took place does not have a special care nursery, these 

infants are closely monitored by the labour and delivery staff unless they received more then 90 

seconds of PPV of further resuscitative measures. The infants identified within the study as 

having received PPV are considered to have experienced resuscitative measures requiring a 

higher level of observation, despite the fact,in reality is that, these infants may or may not have 

stayed with their mother on labour and delivery for the close observation period. 

Independent sample t- test were run to compare the means of groups of data collected.  

Analyses were run specifically to compare the means of each group individually within the entire 

sample, the variables examined included maternal age in years, gestational age at delivery in 

weeks, birth weight in grams, 1 minute Apgar score, 5 minute Apgar score, arterial umbilical 

cord pH, arterial umbilical cord base excess, venous umbilical cord pH and venous umbilical 



 

 94

cord base excess.   Each of the variables listed above met the assumptions of the t-test, 

specifically the assumption of independence or mutual exclusivity, the groups were all normally 

distributed and they all met the requirement of homogeneity of variance (Munro, 2005).   

Chi-square (X2) tests were run to compare the actual frequency of occurrence of the 

categorical variables.  Variables that were examined included delivery type, labour type, 

maternal age, analgesia/anesthesia methods, forcep assisted vaginal deliveries, initial neonatal 

resuscitation, meconium presence in amniotic fluid and vaginal lacerations.  In general the data 

analyzed met the assumptions of the X2; specifically, the data was independent, not repeated, and 

the expected frequencies were all greater than 5 except in the analysis looking at delivery type in 

relation to maternal age.  However it was felt that because of the clinical significance of the 

maternal age, maternal age groups were more significant than splitting the data into quintiles. 

Fisher’s Exact test of significance was conducted,given the small sample sizes that were 

observed for three comparisons: a) delivery type in relation to maternal age;b) frequency of 

episiotomy in relation to weight gain, and c) meconium presence in relation to weight gain.  In 

comparison to the use of the X2, the Fisher’s Exact is better able to determine if the observed 

results are significant due to chance or statistical significance, and therefore it provides a 

statistical referent which decreases the number of type 1 errors experienced when calculating X2 

with an inadequate sample size (www.statisticssolutions.com).Frequency tables and histograms 

were developed to help visually represent the data collected. 

Conclusions 

Data analysis was considered to be complete when the researchers had examined the 

research hypotheses and completed the specific analyses to determine if any statistical 

significances were found within the data.  The use of frequency tables, histograms, t-test, Chi-

Square analysis and Fisher’s Exact test allowed for the researchers to examine the data collected 
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to make inferences based on statistically significant results.   
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Chapter 5 

Results 

Introduction 

The relationship between excess weight gain in pregnancy and surgical delivery 

outcomes in nulliparous women is presented in this chapter.  The primary research question was: 

“What is the relationship between excess weight gain during pregnancy and surgical delivery 

outcomes?”  Data analysis was completed to determine if there were statistically significant 

findings of the relationship between excess weight gain in pregnancy and surgical delivery 

outcomes in nulliparous women who delivered at an academic health sciences centre between 

April 1, 2007 and March 31, 2008.   

Secondary analysis was performed to examine the effect of excessive weight gain during 

pregnancy to determine if their was any relationship between weight gain and maternal and 

neonatal trauma including shoulder dystocia, vaginal tears, episiotomies and infants who are 

admitted to a Neonatal Intensive Care Unit (NICU) for care. 

Characteristics of Sample 

Seven hundred and ninety two nulliparous women met the eligibility criteria.  Of the 

seven hundred and ninety two women who met the inclusion criteria, ninety-nine had both a first 

trimester and third trimester weight documented within their hospital chart.  Thus the available 

data contained six hundred and ninety-three women without recorded weights, and a complete 

data sample of ninety-nine women with recorded weights.  Demographic data collected included 

maternal age in years, gestational age at delivery in weeks, birth weight in grams, 1 minute Apgar 

scores, 5 minute Apgar scores, arterial umbilical cord pH, arterial umbilical cord base excess, 

venous umbilical cord pH and venous umbilical cord base excess.  Table 8presents the 
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demographic data collected for the entire population of 792 nulliparous women divided into the 

two subgroups, the sample size available for each variable, and the mean, standard deviation and 

range of the data collected.  Table 8 presents t-test results, standard of error, p-values and the 95% 

confidence interval in order to demonstrate the similarities between groups. 

The mean maternal age of women who delivered without recorded weights (n= 693) was 

27.0, whereas the mean maternal age of the available sample (n = 99) was 27.9 (p = 0.59); 

gestational age in weeks at delivery was 39.7 weeks vs. 39.6 weeks (p = 0.14), and birth weight in 

grams at delivery for the large sample was 3475.8 grams, in the subsample the mean birth weight 

was 3502.7 grams (p = 0.60).  The analysis demonstrated that overall the available sample (n = 

99) did not differ on key maternal attributes from the larger group. 

Statistical significance was revealed between the one minute Apgar scores (p = 0.03).  

The Apgar scoring system is a measure of neonatal stability assessed at the neonates one minute 

and five minute of life mark.  The system is based on a scale of 0 – 2 with 5 variables each being 

measures for a total possible score of 10.  Variables examined included respiratory effort, heart 

rate, tone, reflex irritability and the neonate’s colour (see Appendix G for scoring system). 

Although not clinically significant, the one-minute Apgar score recorded for the women who had 

their pregnancy weight gain documented in their hospital chart was significantly higher at 8.1 in 

comparison to 7.6 (p = 0.03) in the larger sample without recorded weights.  This indicates that 

infants born to mothers with a known amount of weight gain will experience an overall 

appearance of better neonatal transitional adjustment at one minute of life.   

Table 9 presents the weight change that women (n = 99) experienced throughout their 

pregnancy.  Data was also collected on the labour lengths for this population when available (n = 

64).  The mean weight gain experienced by the women between their first trimester (15 weeks 

gestational age or less) and third trimester (gestational age of 28 weeks or more) was 31.9 lbs 
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(S.D. 13.3 lbs, range 0.00 lbs – 68.9 lbs). 
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Table 8 

Nulliparous Maternaland Newborn Characteristics who delivered at the hospital with incomplete hospital (n=693) charts and with complete hospital (n=99) 
chartsas well as complete data entered into the Niday Database, April 1, 2007 to March 31, 2008. 
 

Variable 
N Mean S.D. Range t-test S.E. p-value 

95% C.I. of 
difference 

Maternal Age 
(years) 

 
Gestational Age 

at Delivery 
(weeks) 

 
Birth Weight 

(grams) 
 

1 minute Apgar 
Score 

 
5 minute Apgar 

Score 
 

Arterial Cord pH 
 
 

Arterial Cord 
Base Excess 

 
Venous Cord pH 

 
 

Venous Cord 
Base Excess 

693 
99 

 
693 
99 

 
 

693 
99 

 
693 
97 

 
693 
97 

 
644 
93 

 
645 
92 

 
680 
96 

 
677 
96 

26.9 
27.9 

 
39.7 
39.6 

 
 

3475.8 
3502.9 

 
7.6 
8.1 

 
8.8 
8.9 

 
7.2 
7.2 

 
-7.7 
-7.9 

 
7.3 
7.3 

 
-6.0 
-6.2 

5.5 
5.3 

 
1.3 
1.3 

 
 

484.1 
431.9 

 
1.9 
1.6 

 
0.7 
0.5 

 
0.1 
0.1 

 
3.1 
3.0 

 
0.1 

0.05 
 

2.4 
2.3 

14-44 
17-41 

 
37-45 
37-42 

 
 

1671-5270 
2340-4795 

 
0-10 
2-10 

 
3-10 
6-10 

 
6.71-7.98 
7.07-7.36 

 
-21 - (-2) 
-17 – (-2) 

 
6.94-7.45 
7.13-7.43 

 
-19 – (-1) 
-13 - (-2) 

 
t  = 5.50, df = 790 

 
 

t = -0.58, df = 790 
 

 
t = -0.53, df = 790 

 
 

t = 2.21, df = 788 
 
 

t = 1.35, df = 788 
 
 

t = 0.41, df = 735 
 
 

t = -0.57, df = 735 
 
 

t = -0.25, df = 744 
 
 

t = -0.68, df = 771 

 
0.59 

 
 

0.14 
 

 
51.35 

 
 

0.21 
 
 

0.08 
 
 

0.01 
 
 

0.35 
 
 

0.01 
 
 

0.26 

 
0.14 

 
 

0.56 
 
 

0.60 
 
 

0.03 
 
 

0.18 
 
 

0.68 
 
 

0.57 
 
 

0.81 
 
 

0.50 

 
(-0.28,  2.03) 

 
 

(-0.35,  0.19) 
 
 

(-73.76,  127.82) 
 
 

(0.11,  0.87) 
 
 

(-0.05,  0.25) 
 
 

(-0.01,  0.02) 
 
 

(-0.87,  0.48) 
 
 

(-0.01,  0.01) 
 
 

(-0.69,  0.34) 



 

 103

Table 9 
Characteristics of Nulliparous women (n=99) who delivered at the hospital between April 1, 2007 and March 31, 2008 who had initial weights recorded in their 
Hospital charts. 
 Measure                                          N Mean Std. Deviation Minimum Maximum 
 
Labour Length in Minutes 
 
Total weight change lbs 
(confirmed and assumed) 

 
64 
 

99 

 
549.9 

 
31.9 

 
 

 

 
290.9 

 
13.2 

 
 

 

 
165 

 
0.00 

 

 
1870 

 
68.9 
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Preliminary Data Analysis and Findings 

To examine the primary hypothesis (H1) that women who gained excessive weight during 

pregnancy would experience a higher incidence of operative vaginal delivery and cesarean 

section (CS) in comparison to women who gained within the Health Canada weight gain 

guidelines, frequency tables, t-tests, Chi-Square (X2) analyses, and Fisher’s Exact test of 

significance were undertaken.  This allowed for comparisons of the frequency of occurrence of 

the categorical variables.  Variables examined included delivery type, labour type, 

analgesia/anesthesia methods, and forcep assisted vaginal deliveries.   

Delivery Type and Weight Gain 

Delivery type was coded as spontaneous vaginal delivery (SVD) or operative delivery 

(OD) [vacuum assisted vaginal deliveries, forcep assisted vaginal deliveries and Cesarean 

sections (CS)].  Women who had recorded weights in their hospital chart were placed into groups 

based on their mean weight gain throughout their pregnancy.  The weight gain categories 

included 0 - 20 lbs, 21 – 40 lbs and 41 lbs or more.  Women whose weights were available were 

then also placed into delivery type categories.  Of the 99 women whom had weights recorded on 

their charts only 98 had a delivery method documented.  Women within the first weight gain 

category (0-20lbs) encompassed 27% of the entire sample (Table 10).  Of these women 69% 

experienced a SVD while 30% experienced an OD. Women who gained between 21- 40lbs 

accounted for 53% of the sample, with 62% experiencing a SVD and 39% experiencing an OD; 

of the women who experienced weight gain above the recommended guidelines as outlined by 

Health Canada, 75% experienced a SVD and 25% experienced an OD, the results were not 

statistically significant (X2 = 1.31, df = 2, p = 0.52). 
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Table 10 
Delivery Type compared to Weight Gain in Nulliparous women (n = 98) who delivered at the 
hospital Between April 1, 2007 and March 31, 2008 
  Weight Gain 

Category 
  

 
 
Spontaneous 
Vaginal Delivery 
Operative 
Delivery 
Total 

0-20lbs 
 
 

18 
 

8 
26 

21-40lbs 
 
 

32 
 

20 
52 

41lbs or more 
 
 

15 
 

5 
20 

Total 
 
 

65 
 

33 
98 

 
X2 = 1.31, df = 2, 
p = 0.52 
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Maternal Delivery Methods 

Examination of maternal delivery methods was completed to determine if there was any 

difference in delivery methods between the two samples (women with recorded weights in their 

hospital charts and women whose hospital charts did not contain recorded weights).  The results 

demonstrated fairly consistent findings (Table 11) with the exception of forcep assisted vaginal 

deliveries where 3% of women with recorded weights experienced a forcep assisted vaginal 

delivery in comparison to 7% of women whose hospital charts did not contain recorded weights.   

Chi-square analysis demonstrated that forcep-assisted delivery between the two weight 

groups, was not statistically significant (X2 = 2.49, df = 1, p = 0.11).   
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Table 11 
Maternal Delivery Methods of Nulliparous women (n = 99) who delivered at the hospital 
Between April 1, 2007 and March 31, 2008  
 
     Women with Recorded Weights 

  (n = 99) 
 Frequency Percentage 

% 
Spontaneous Vaginal Delivery 
Vacuum Assisted Vaginal Delivery 
Forcep Assisted Vaginal Delivery 
Cesarean Section Delivery 
Total 
Missing Data 
Total 

65 
14 
3 
16 
98 
1 
99 

65.7 
14.1 

3 
16.2 
98 
1 

100 
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Labour Type and Weight Gain 

Labour type and weight gain was examined to determine whether or not women who 

gained excess weight (41lbs or more) throughout their pregnancy were more likely to experience 

induction of labour in comparison with women who gained less than average weight (0-20lbs) 

and women who gained a normal amount of weight (21 – 40lbs). Of the women who gained less 

than average weight throughout their pregnancy, 71% experienced a spontaneous onset of labour, 

while 65% of the women who gained an average amount of weight throughout their pregnancy 

experienced spontaneous onset of labour in comparison to 37% of women who gained weight 

above the recommended guidelines.   

Statistical significance was found by X2 analysis when examining labour type in relation 

to weight gain (p = 0.04).  This suggests that women who experienced weight gain of less than 

40lbs in their first pregnancy were more likely to experience a spontaneous onset of labour.   
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Table 12 
Labour Type compared to Weight Gain Category in Nulliparous women (n = 96) who delivered 
at the hospital Between April 1, 2007 and March 31, 2008 
  Weight Gain 

Category 
  

 
Spontaneous 
Labour 
Labour Induction 
Total 

0-20lbs 
 

20 
 

8 
28 

21-40lbs 
 

32 
 

17 
49 

41lbs or more 
 

7 
 

2 
19 

Total 
 

59 
 

37 
96 

 
X2 = 6.34, df = 2, 
p = 0.04 
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Analgesia/Anesthesia Type Used in Labour 

 The use of analgesia and anesthesia methods was collected for both the sample (n= 99) 

and the larger sample (n = 693) to determine if weight gain throughout pregnancy affected choice 

or use of analgesia or anesthesia throughout labour and delivery.  The two groups were compared 

to determine which pain relief methods were most frequently employed.  Pain control methods 

used for delivery included those methods employed for use during CS such as topped up epidural 

anesthesia, combined spinal epidurals and general anesthetics.   

 Potentially significant differences between the two groups preferred anesthesia/analgesia 

methods were reviewed.  Women with recorded weights within their hospital charts used 

narcotics along with non-pharmacologic pain relief methods only for pain management 6% of the 

time in comparison with 11% of women without recorded weights.  Of the women who used 

epidural anesthesia either alone or in conjunction with non-pharmacologic pain control methods 

and narcotics, 78% were women with recorded weights in comparison to 71% whose hospital 

chart did not contain a recorded weight. To ensure that the sample did not statistically differ from 

those women without available weights chi-square analysis was carried out and the two groups of 

women did not differ significantly (X2= 2.17, df = 1, p = 0.14). 
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Maternal Age and Delivery Type 

Maternal age at delivery was examined in relation to delivery type experienced by the 

subsample (n = 98).  Due to the small numbers within the sample the women were grouped into 

two maternal age groups, women under 34 years and women 35 years and over.  Eighty percent 

of women within the smaller sample were under 34 years of age at the time of delivery, the 

remaining 20% were 35 years or older at the time of delivery.  

A Fisher’s Exact test of significance was completed to determine if there was any 

relationship between maternal age and delivery type.  The Fisher’s Exact single tailed p level 

reached  significance at  p = 0.04.  These results suggest that maternal age affects delivery type, 

specifically women with an advanced maternal age of 35 years or older at the time of delivery of 

their first child are more likely to experience an operative delivery method (either vaginal or 

abdominal) as opposed to a spontaneous vaginal delivery when compared to women who deliver 

their first child when they are 34 years old or younger. 
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Table 13 
Delivery Type compared to Maternal Age in Nulliparous women (n = 98) who delivered at the 
hospital Between April 1, 2007 and March 31, 2008  
 17 – 34 35 - 41 Total 

Spontaneous Vaginal 
Delivery 
Operative Delivery 
Total 

 
62 

27 
78 

 
3 
6 
9 
 
 

 
65 
33 
98 
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Secondary Data Analysis and Findings 

Secondary data analysis was completedto examine the secondary hypotheses (H2) that women 

who gained excessive weight during their pregnancy would also experience a higher incidence of 

maternal and neonatal intrapartum complications including shoulder dystocia, vaginal lacerations 

and episiotomies, and give birth to infants who are admitted to a Neonatal Intensive Care Unit 

(NICU) for care as measured by examining neonatal resuscitation.  Further analysis included 

meconium presence in amniotic fluid (an intrapartum complication), obstetrical complications 

experienced and intrapartum complications experienced. 

Intrapartum Complications 

 Intrapartum complications that women with recorded weight gains and their neonates 

experienced in labour included meconium stained amniotic fluid, atypical or abnormal heart rate, 

non progressive labour, shoulder dystocia, suspected chorioamnionitis, cord prolapse, intrapartum 

hemorrhage and post partum hemorrhage (Table 14).  A total sample of 94 women and neonates 

had completed information on intrapartum complications or lack thereof.  Of the women who 

gained between 0 and 20lbs throughout their pregnancy 67% experienced no intrapartum 

complications, women who gained 21-40lbs experienced no complications 58% of the time and 

women who gained in excess of 41lbs experienced no complications 53% of the time.   

Twelve percent of all births (n = 94) experienced meconium stained amniotic (Table 14). 

Complications, including meconium, encompassed 16% of the total complications experienced by 

the sample (Table 15).  Women who gained between 0 -20lbs and 41lbs or more experienced 

more meconium staining in addition to other complications  (26% and 21% respectively) while 

women who gained between 21 and 40lbs experienced the least amount of meconium staining in 
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conjunction with other complications (8%).  In comparison to the women and neonates who 

experienced meconium staining along with additional complications, women who gained between 

21 and 40lbs experienced more complications without meconium 33%, in contrast to 22% of 

complications experienced by the women who gained between 0 - 20lbs and a rate 26% of 

complications in the group of women who gained above 41lbs.  Fisher’s Exact test of significance 

was performed examining weight gain less than 40lbs and greater than 40lbs to no complications, 

and complications including meconium stained amniotic fluid, no significant relationship was 

found (p = 0.50 (two-tailed), df = 1). 

Atypical or abnormal fetal heart rate tracing was documented as the sole intrapartum  

complication in 6% of the sample (Table 14).  An atypical or abnormal fetal heart rate tracing in 

conjunction with other complications such as meconium, non-progressive labour and post partum 

hemorrhage occurred in 9% of the labours examined. 

Lack of progress in labour was experienced by 27% of the sample, women who 

experienced non-progressive labour without further complications accounted for 12% of the total 

population.  Women who experienced a non-progressive labour as well as an atypical or 

abnormal fetal heart rate accounted for 6% of the population examined.   

Shoulder dystocia was experienced by two participants, one of which gained less than 

20lbs and one of which gained in excess of 41lbs throughout her pregnancy.  Suspected 

chorioamnionitis, cord prolapse and intrapartum hemorrhage were documented once each in 

individual cases for a total rate of occurrence reaching 3%.  And postpartum hemorrhage was 

recorded in 3% of the cases analyzed with 2% occurring in the group of women who gained 

between 21 and 40lbs, and 1% occurring in the group of women who gained in excess of 41lbs 

throughout pregnancy.   
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Table 14  
Intrapartum Complications compared to Maternal Weight Gain (via Category) in Nulliparous women (n = 94) who delivered at the hospital 
Between April 1, 2007 and March 31, 2008  
  Weight Gain Category   
 
None 
Meconium 
NRFHR 
NPL 
NPL with Meconium 
NPL with Suspected 
Chorio +/- Meconium 
Shoulder Dystocia 
NPL with NRFHR 
Meconium/NPL/NRFHR 
Cord Prolapse 
NRFHR – PPH 
Shoulder Dystocia – PPH 
Meconium/NPL – PPH 
Intrapartum Hemorrhage 
Total 

0-20lbs 
14 
6 
2 
3 
0 
0 
 

1 
0 
0 
0 
0 
0 
1 
0 

21 

21-40lbs 
28 
1 
1 
7 
1 
1 
 

0 
5 
1 
1 
1 
0 
0 
1 

48 

41lbs or more 
10 
4 
2 
1 
0 
0 
 

0 
1 
0 
0 
0 
1 
0 
0 

19 

Total 
52 
11 
5 

11 
1 
1 

 
1 
6 
1 
1 
1 
1 
1 
1 

94
Note. NRFHR – An abnormal or atypical fetal heart rate pattern was documented, NPL – non progressive labour either failure to progress (dilate) 
or descend are both included in this category, Chorio – chorioamnionitis, PPH – post partum hemorrhage. 
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Table 15 
Meconium Stained Amniotic Fluid compared to Maternal Weight Gain (via Category) in Nulliparous women (n = 94) who delivered at the 
hospital Between April 1, 2007 and March 31, 2008  
  Weight Gain Category   
 
None 
Meconium +/ - all other 
Complications 
All Complications without 
Meconium 
Sample Size 
 
 

0-20lbs  
14 (51.8%) 
7 (25.9%) 

 
6 (22.2%) 

 
(n = 27) 

 

21-40lbs  
28 (58.3%) 

4 (8.3%) 
 

16 (33.3%) 
 

(n = 48) 

41lbs or more  
10 (52.6%) 
4 (21.1%) 

 
5 (26.3%) 

 
(n = 19) 

Total 
52 
15 

 
27 

 
94 
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Obstetrical Complications 

 Obstetrical complications experienced related to weight were examined to determine if 

weight gain during pregnancy would significantly affect complications that women experienced 

throughout their pregnancy.  Ninety-seven women had recorded information on obstetrical 

complications; 84% of these women experienced no obstetrical complications. Pre labour rupture 

of membranes was experienced most often with 7% of women experiencing this complication. 

Hypertension in pregnancy was the next most often-experienced obstetrical complication 

occurring in 4% of the examined pregnancies.  Figure 2 represents each of the obstetrical 

complications divided into weight gain categories. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 118

 
Figure 2 

Obstetrical complications in relation to Maternal Weight Gain (via Category) in Nulliparous 
women (n = 97) who delivered at the hospital Between April 1, 2007 and March 31, 2008  
 
Note. PROM – Pre-labour Rupture Of Membranes, HTN – Hypertension, PET – Pre-eclampsia, 
IUGR – Intra-Uterine Growth Restriction, SGA – Small for Gestational Age, PPROM – Pre-term 
Pre-labour Rupture Of Membranes. 
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Vaginal Lacerations and Episiotomies 

 Women who experienced vaginal lacerations that required repair encompassed 47% of 

the sample (n = 95).  Vaginal tears were examined in relation to weight gain throughout 

pregnancy (Table 16).  Women who gained weight in excess of 41 lbs throughout their pregnancy 

experienced vaginal tears in 26% of births, all tears noted in this group were second-degree tears 

in nature.  Women who experienced a weight gain of 20lbs or less experienced tears in 48% of 

births, while women who experienced weight gain between 21 and 40lbs experienced vaginal 

lacerations most frequently in 53% of the recorded births. 

 A t-test was conducted to examine the relationship between the degree of tear 

experienced and the amount of weight gained throughout the pregnancy.  Comparing women who 

remained intact or experienced a first-degree tear (not likely to require repair)to women who 

experienced any form of vaginal laceration requiring suturing, there was no significant 

relationship found (t = -1.14, df = 94, p = 0.37). 

 The rate of episiotomy was tested with Fisher’s Exact test of significance to determine 

whether a relationship existed between weight gain less than 40 lbs and excessive weight gain 

(weight gain of 41lbs or more) in pregnancy and episiotomy rates.  No significant relationship 

was determined in examining these variables (exact p = 1.0 – 2 sided); Table 17 demonstrates the 

distribution of weight gain in contrast to episiotomy rates.  
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Table 16 

Vaginal Lacerations compared to Maternal Weight Gain (via Category) in Nulliparous women (n 
= 95) who delivered at the hospital Between April 1, 2007 and March 31, 2008  
  Weight Gain 

Category 
  

 
Intact Perineum / 
1st Degree Tear 
2nd Degree Tear 
3rd Degree Tear 
4th Degree Tear 
Total 

0-20lbs 
14 
 

12 
1 
0 
27 

21-40lbs 
23 
 

20 
5 
1 
49 

41lbs or more 
14 
 

5 
0 
0 
19 

Total 
51 

 
37 
6 
2 

95 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 121

Table 17 

Weight Gain throughout pregnancy compared to Episiotomy conduction in Nulliparous women 
(n= 94) who delivered at the hospital Between April 1, 2007 and March 31, 2008  
 
 
 
Weight 
gain less 
than 40lbs 
 
Weight 
gain of 41 
lbs or more 
 
Total 

Episiotomy

No % Yes % Total 
 
 
 

66 
 
 
 

17 
 

83 

 
 
 

79.5 
 
 
 

20.5 
 

100.0 

 
 
 

9 
 
 
 

2 
 

11 

 
 
 

81.8 
 
 
 

18.2 
 

100.0 

 
 
 

75 
 
 
 

19 
 

94 
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Neonatal Resuscitation 

Neonatal resuscitation was examined between the group of women with recorded weights 

on their hospital charts and the group of women without recorded weights.  Resuscitation  events 

were categorized and a frequency table (Table 18) was developed to demonstrate the occurrence 

of neonatal resuscitation between the two groups.   

Initial neonatal resuscitation requiring admission to the Neonatal Intensive Care Unit 

(NICU) was completed on 6% of neonates whose mothers had their weights recorded in their 

hospital charts in comparison to 6.2% of infants whose mothers did not have recorded weights 

within their charts.  Secondary resuscitation measures resulting in NICU admissions were 

performed on 5.0% of the neonates in the recorded weights groups versus 7.3% of neonates with 

out weights, and tertiary resuscitation requiring NICU admissions were continued in 1.0% and 

1.2% of the neonates respectively.  Overall, neonates born to women who had both a first 

trimester and third trimester weight recorded on their hospital chart experienced resuscitative 

measure beyond initial assessment in 12% of all births throughout the study period, neonates born 

to mothers without documented weights experienced resuscitation in 14.7% of births.  Chi-square 

analysis was performed to determine if any relationship existed between neonatal resuscitation 

being completed and maternal weight gain throughout pregnancy being recorded on maternal 

hospital charts, with no significant relationship being demonstrated (X2 = 1.58, df = 1, p = 0.21). 
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Table 18 
Neonatal Resuscitation Performed on Neonates Born to Nulliparous women (n = 792) who delivered at The hospital Between April 1, 2007 and March 31, 2008 
– Frequency Distribution divided by subsample (n = 99) women with recorded weights, and remaining sample (n = 693) women without recorded weights 
                                                   Women with Recorded WeightsWomen without Recorded Weights                   Resuscitation met 

                                                                      (n = 99)                                            (n = 693)                                          NICU Admission Criteria 
  Frequency Percentage Frequency Percentage With Weight Without Weight 
Primary 
Resuscitation 
Event 
 
 
 
 
 
Secondary 
Resuscitation 
Event 
 
 
 
 
 
 
 
Tertiary 
Resuscitation 
Event 
 
 
 
 
 
Total 

No Resus. 
FF02 
PPV 
Intubation 
Unknown 
 
Sub - Total 
 
None/ No Further 
Resus 
 
PPV 
Intubation 
Chest Comp. 
Drugs  
 
Sub - Total 
 
None/ No Further 
Resus 
 
Intubation 
Chest Comp. 
Drugs 
Sub - Total 

70 
17 
4 
1 
7 
 

29 
 

94 
 
 
4 
1 
 
 
 
5 
 

98 
 
 
 
1 
1 
 
 

99 

70.7 
17.2 

4 
1.0 
7.1 

 
29.3 

 
94.9 

 
 
4 
1 
 
 

 
5 
 

99 
 
 
 
1 
1 
 

 
100 

465 
159 
42 
1 

26 
 

228 
 

642 
 
 

39 
7 
1 
4 
 

51 
 

685 
 
4 
2 
2 
8 
 

 
693 

67.1 
22.9 
6.1 
0.1 
3.8 

 
32.9 

 
92.6 

 
 

5.6 
1.0 
0.1 
0.6 

 
7.3 

 
98.8 

 
0.6 
0.3 
0.3 
1.2 

 
 

100 

5 neonates 
6.0% 

 
 
 
 
 
 
 
 

5 neonates 
5.0% 

 
 
 
 
 
 
 

1 neonate 
1% 

43 neonates 
6.2% 

 
 
 
 
 
 
 
 

51 neonates 
7.3% 

 
 
 
 
 
 
 

8 neonates 
1.2% 

 
Cumulative amount of NICU Admis. 

 
11 neonates               102 neonates 

12%                          14.7% 
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Note. No Resus. – No Resuscitation required after initial assessment of infant was complete; FF02 – Free Flow Oxygen ~ 8-10L blown into neonates face with no positive pressure 
applied; PPV – Positive Pressure Ventilation ~ 5-10L of oxygen at 21-100% concentration - positively perfused into neonate; Intubation – initiation of an endotracheal tube to 
establish and/or maintain an airway to oxygenate neonate; Chest Comp – Chest Compressions – external cardiac massage to perfuse neonate; Drugs – Not clearly identified 
within database however most common drugs used during neonatal resuscitation at The hospital (KGH) include Epinephrine 1:10000 concentration (given at a dose of 1mL/kg 
endotracheally to a maximum of 3mL/dose or 0.1mL/kg intravenously), and Naloxone (given at a does of 0.1mg/kg to a maximum of 0.4mg).  NICU – Neonatal Intensive Care 
Unit, NICU Admission criteria from Neonatal Resuscitation Provider Program outlines that all infants requiring PPV or any resuscitation further to that require additional close 
monitoring – this is sometimes sufficiently provided by labour and delivery staff at KGH if only PPV has been delivered, however any further resuscitation requires neonates at 
KGH to be admitted to the NICU calculated as 2 x2 table columns weight/no weight, rows resus/no resus 
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Conclusion 

The research hypothesis that women who gain excessive weight during pregnancy would 

experience higher incidence of operative vaginal delivery and CS in comparison to women who 

gain within the Health Canada weight gain guidelines was not supported.  Further to this the 

secondary hypothesis that women who gained excessive weight during their pregnancy would 

also experience a higher incidence of maternal and neonatal trauma including shoulder dystocia, 

vaginal tears and episiotomies and give birth to infants who are admitted to a Neonatal Intensive 

Care Unit (NICU) for care was also not supported. 

Despite the lack of support of both the primary and secondary hypotheses, data analysis 

demonstrated that statistical significance was present when examining certain variables including: 

one minute Apgar scores, labour type in relation to weight gain throughout pregnancy as well as 

maternal age and delivery type.  
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Chapter 6 

Discussion 

A retrospective chart review of weight gain in pregnancy on operative delivery methods 

in a nulliparous population of women who delivered at a tertiary care centre in southeastern 

Ontario during the fiscal year 2007 – 2008 was undertaken.  Demographic, maternal and neonatal 

data was collected from maternal antepartum charts when available, hospital antepartum, 

intrapartum and postpartum charts, and the Niday Database.   

The primary area of investigation was weight gain in pregnancy and its effects on 

operative delivery methods.   Unexpectedly only 15% of the eligible charts for review had 

complete data on weight available.  Comparison of this small subset to the 85% of incomplete 

charts (n = 693) found the subset (n = 99) to be representative on key issues.  

 Student’s T-tests were conducted to compare the means of the two separate groups 

(women with weights recorded and women without weight recorded).  Maternal age, gestational 

age at delivery, birth weight, 1 minute Apgar score, 5 minute Apgar score, arterial umbilical cord 

pH and base excess as well as venous umbilical cord pH and base excess were examined.   

Results demonstrated that the two groups did not differ significantly, with the exception being the 

1-minute Apgar score, which demonstrated statistical significance (p = 0.03).  This significance is 

likely related primarily to different practitioners.  The difference between the groups is less than 

an entire point difference (7.6 – 8.1) which clinically is insignificant.  The median score was 9 (n 

= 98) for the group of women with weights, and 8 (n = 693) for the entire sample.  However, both 

are within the normal range for one minute Apgar score.  Further to this is a one-minute Apgar 

score is not truly indicative of the neonates oxygenation status (Apgar, 1966) and clinically the 5 
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minute score is more indicative of a truly depressed neonate who is at higher risk for ongoing 

morbidity and mortality (Apgar, 1966).  

The null hypothesis: weight gain in pregnancy has no increased or decreased likelihood 

of resulting in operative vaginal delivery or CS was accepted.  The secondary hypothesis that 

women who gained excessive weight during their pregnancy would experience a higher incidence 

of maternal and neonatal trauma including shoulder dystocia, vaginal tears and episiotomies and 

give birth to infants who are admitted to a Neonatal Intensive Care Unit (NICU) for care was also 

rejected. 

The findings revealed that women who gain excess weight throughout their pregnancy 

were not at higher risk for experiencing OVD or CS.  The analysis did however, demonstrate 

clinical significance when examining one minute Apgar scores (p = 0.03) with infants born to 

mothers with recorded weights having higher one minute scores, labour type in relation to weight 

gained throughout pregnancy (p = 0.04) with women who gained excessive weight more likely to 

experience induction and maternal age greater than 35 years experiencing more operative 

deliveries (p = 0.04).   

Delivery Method and Weight Gain in Pregnancy – Primary Analysis 

The research hypothesis that women who gained excessive weight during pregnancy 

would experience higher incidence of operative vaginal delivery and CS in comparison to women 

who gained within the Health Canada weight gain guidelines was not supported. This finding was 

not expected as women who are overweight or obese prior to pregnancy have been reported to 

experience increased risk for cesarean delivery, which is directly related to their increasing Body 

Mass Index (BMI) (Baeten, Bukusi & Lambe, 2001). 

When determining the effect of weight gain on delivery method the researchers were 

unable to accurately determine the women’s pre pregnancy BMI – which would have been the 
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most ideal measurement in order to help determine whether or not the weight gained throughout a 

woman’s pregnancy was considered to be a normal amount.  However, this was not possible as 

heights were not recorded within the charts, and in the majority of cases women’s weights were 

missing.  Weight gain groups were outlined as follows 0-20lbs (less than average weight gain), 

21-40lbs (average weight gain) and 41lbs or more (excessive weight gain).  This method of 

categorization was based on Health Canada’s Guidelines for Gestational Weight Gain Ranges 

(2000), which address weight gain in the following manner.  Women with a BMI (pre pregnant) 

less than 20 should gain between 28 and 40lbs, women with a pre pregnancy BMI between 20 

and 27 should gain between 25 and 35 lbs, while women with a BMI greater than 27 should gain 

between 15 and 25lbs (Health Canada, 2000).   Of the women who had weight recorded on their 

antenatal charts (n = 99), 53.1% experienced a weight gain between 21 and 40lbs.   

Charts that contained antenatal information often did not include a weight prior to 16 

weeks gestational age.  Charts that did include weights more often then not did not specify 

whether the weight taken was in pounds or kilograms.  This posed a major challenge for the 

researcher, and contributes greatly to the flaws of this study.  Assuming a weight was taken in 

pounds as opposed to kilograms is neither valid nor reliable.  In instances where the weight 

measurement was inferred in the final weight the investigator had no choice but to make 

assumptions causing difficulty in the overall ability of the research findings to become 

transferable.  Assumptions about the appropriate weight measurements were made for 60 of the 

99 women’s weights that were recorded.   The population in the centre in which the research was 

conducted also contributes to further difficulty in assuming the measurement of weight and so the 

investigator chose to separate the confirmed weight measurements into pounds and kilograms. 

When there was no measurement provided, the assumption was made that if the first antenatal 

weight was more then the final recorded weight that the first recorded weight was in pounds 



 

 130

while the final weight was likely in kilograms.  In the instances where the amount of weight 

change was less then 5 units of the measured weight it was assumed that the weights recorded 

were in kilograms.  And in the instance where no weight (< 1 unit) appeared to be gained 

throughout the pregnancy it was assumed that the weight was in kilograms – these assumptions 

alone are an inherent flaw.  

 Excess weight gain greater than 40lbs significantly increased the women’s likelihood of 

experiencing induction of labour for postdates and/or pregnancy related complications (p = 0.04).  

This finding was as expected because of the known increased risk for induction of labour in 

women who are either overweight or obese prior to pregnancy (Bhattacharya, Campbell, Liston & 

Bhattacharya, 2007; Robinson, O’Connell, Joseph & McLeod, 2005; Sebire, Jolly, Harris, 

Wadsworth, et al., 2001).  

 Use of analgesia and anesthesia methods were examined to determine if weight gained 

throughout pregnancy carried an increased chance of requiring more pain control independent of 

delivery method.  Analgesia and anesthesia methods are routinely offered to women in labour or 

receiving induction of labour.  The data collected demonstrated that weight gain throughout 

pregnancy does not effect analgesia and anesthesia methods that women wish to receive 

throughout their labour (p = 0.14).  

 Not surprisingly, nulliparous women who are less than 35 years of have a significantly 

higher chance of having a spontaneous vaginal delivery regardless of weight gain, compared to 

women over 35 years of age.  This result corroborates that which has been demonstrated 

throughout the literature on numerous occasions – women who are 35 years or older having their 

first infant are at increased risk for experiencing an operative delivery either alone or in 

conjunction with other high risk antenatal and intrapartum events (Seoud, Nassar, Usta, Melhem, 

Kazma, & Khalil, 2002, Jacobsson, Ladfors & Milsom, 2004, Jeffrey & Bracken, 1993). 
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Maternal and Neonatal Trauma – Secondary Analysis 

The secondary hypothesis was that women who gain excessive weight during their 

pregnancy would also experience a higher incidence of maternal and neonatal trauma including 

shoulder dystocia, vaginal tears and episiotomies and give birth to more infants who are admitted 

to a Neonatal Intensive Care Unit (NICU) for care.  This hypothesis was not supported. 

Intrapartum complications did not differ by amount of weight gained.  Complications 

examined were: meconium stained amniotic fluid, atypical or abnormal heart rate, non 

progressive labour, shoulder dystocia, suspected chorioamnionitis, cord prolapse, intrapartum 

hemorrhage and post partum hemorrhage were analyzed.   

Obstetrical complications experienced by women included pre-labour rupture of 

membranes (PROM) (7.2%), whereas the remainder of complications included pregnancy 

induced hypertension, pre eclampsia, intrauterine growth restriction or small for gestational age 

and preterm pre-labour rupture of membranes (9.3%).   The distribution of the occurrence of 

PROM was well distributed with 3 incidents each in the 0-20lbs (11.1%) and 21-40lbs (5.9%) and 

1 incident (5.3%) in the 40lbs or more weight gain group.  These findings suggest that overall 

obstetrical complications experienced by the nulliparous population are within normal limits and 

women who did not gain excessive amounts of weight during their pregnancy were more likely to 

experience a complication such as PROM.  This information would be considered highly useful if 

the researchers had been able to determine the pre-pregnancy BMI’s of the women included in 

the study.  The literature on overweight and obesity prior to pregnancy clearly outlines the 

increased risk for obstetrical complications such as PROM in the overweight population 

(Cedergren, 2006; Myles, Gooch & Santolaya, 2002). 

Vaginal lacerations and episiotomy episodes in the data demonstrated that women who 

gained in excess of 41lbs throughout their pregnancy experienced vaginal tears in 26.1% of cases.  
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All tears in this group of women were second degree tears in nature; this finding is contrary to 

what researchers would have hypothesized considering the increased risk for macrosomic infants 

with increased weight gain in pregnancy (Stotland, Hopkins & Caughey, 2004).  This 

phenomenon is one in which further research should be conducted on to determine if there are 

any further confounders which were not analyzed in this study which may influence the types of 

vaginal lacerations experienced by women who gain excessive weight during their pregnancy.  

Episiotomy rates did not differ significantly between women who gained less than 40lbs and 

women who gained 41lbs or more.   

Neonatal Resuscitation 

Difficulties with the analysis of data available on neonatal resuscitation were 

encountered.  Inconsistent documentation of fetal trauma in the maternal charts was noted 

throughout the sample.  The researcher then decided to determine the potential for fetal trauma 

based on the events documented in the maternal chart and in the Niday database.  This method 

despite its inherent flaws provided potential information on neonatal admissions to NICU by 

determining any potential hypoxic injury based on: a) umbilical cord blood gases, b) congenital 

anomalies, and c ) NICU admission criteria as outlined by the Neonatal Resuscitation Program 

and the Canadian Pediatric Society.  Of the data collected, only neonatal resuscitative efforts were 

analyzed; the remaining data was not analyzed due to difficulty interpreting the information in 

relation to the clinical practice at the hospital.  Data was categorized to determine the proportion 

of infants who would have been admitted to the NICU based on the resuscitative measures they 

received in the immediate post-partum period.  Of the women who had weights recorded within 

their charts, 12% had infants who experienced resuscitation requiring a transfer of the neonate to 

the NICU for further observation or a higher level of care, while 14.7% of women without 
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weights recorded on their charts had their infants admitted to the NICU.  No statistical differences 

between groups were found. 

Factors Influencing Sample Size 

 Although retrospective data, such as charts and databases, can be advantageous as the 

information is easily accessible and data collection is less time consuming, challenges are often 

encountered (LoBiondo-Wood & Haber, 2002).   Generally the use of available data or a 

secondary data set provides the researcher with quick access to the information being examined.  

Unfortunately, difficulties do exist when attempting to collect data from available sources such as 

charts or other data sets for which the information/variables collected were not originally 

gathered to answer the specific research question at hand.  Deficient data sets are often a pitfall of 

data collection when using existing data (Loiselle & Profetto-McGrath, 2007). 

 The challenges of data collection encountered by the primary researcher in this study 

were numerous.  In order to examine the variables that were identified as essential elements of the 

research, data was collected from hospital charts, however the hospital charts did not contain 

antenatal charts and antenatal information in all situations.  Intrapartum information and 

immediate postpartum information was gathered fairly easily, as well as information collected 

from the Niday database, which provided information on antepartum, intrapartum and postpartum 

periods in the women’s current pregnancy, but currently does not record maternal weight.   

When studying a research topic that has records available from previous data collection, 

the researcher should be examining a research question, in which the data set being examined has 

not previously been scrutinized (LoBiondo-Wood & Haber, 2002).   When collecting data in a 

retrospective chart review it is often difficult to foresee gaps within the data collection.  Initial 

data provided for the study from the information analysis and distribution department included 

identifiers – for data collection purposes only, maternal age, gestational age and delivery method 
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along with information about maternal morbidity were also collected.  Further data that was 

collected without difficulty from maternal charts and the Niday database included maternal group 

B streptococcus status, delivery type, birth weight, neonatal Apgars at 1 and 5 minutes, anesthesia 

or analgesia used, maternal trauma, indication for induction, augmentation or Cesarean section 

(CS) and patient transfer into the centre for care, or transferred within the centre because they 

required a higher level of care.  Data collection on the variables was methodical and easily 

completed for all study subjects who had hard copy hospital charts available in the hospital 

archives.  However, during September 2007 the decision to electronically scan all admitted 

patient’s charts upon their discharge was made and immediately started.  Difficulties with access 

to computerized hospital charts caused a great deal of difficulty. Gaps in which data was scanned 

into the electronic database made electronic collection of data virtually impossible.  In addition 

the researcher experienced difficulty because at one hospital site the investigator was able to 

access some charts electronically while not being able to access all required charts and further to 

this the researcher was unable to access any charts from another hospital site.   

 Further difficulties experienced during data collection include inconsistent documentation 

by all professionals involved in care.  The primary researcher found that difficulty in collecting 

information was increased depending on the primary health care provider’s practice preferences.  

Electronic documentation is not currently in use at the hospital.  Rather one family medicine 

centre keeps electronic copies of antenatal charts, and most others keep hand written copies, yet  

most hospitalized charts did not include any antenatal information at all.  This proved essential to 

the development of the information database that was collected as the research question looked 

specifically at a maternal weight prior to 16 weeks gestation in order to determine the mean 

amount of overall weight gain throughout each pregnancy. The antenatal charting system used at 

the hospital consists of a three page carbon copy chart the purpose of this system is to provide a 
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copy to the patient, a copy to the hospital and a copy to the primary health care provider who 

completed the assessments.  In the course of this investigation the primary investigator discovered 

that in most cases this 3 sheet carbon copy document remains intact and is kept with the 

physicians private chart and is not transferred to the hospital chart. 

   As a result of the substantial lack of antenatal information in charts available, as well as 

inconsistency between professions and omitted information with the antenatal charts, the research 

team made a decision to work off of a subsample of 99 women (12% of the entire eligible 

sample). 

Reliability 

Reliability of documentation within antenatal, intrapartum and postpartum charts is 

extremely difficult to assess.  The risks associated with completing a chart review include the 

realization if the documentation was not performed in a reliable manner initially then the data is 

flawed and difficult to use.  Unit business, patient acuity, and attractive, but potentially inaccurate 

or inconsistent information being documented for liability purposes, may contribute to this.  

Several centres now document with the use of computerization.  Centres, which do allow for 

electronic collection of data allow for more consistent findings in a chart review, however the 

reliability of the data remains unknown and therefore has the potential for several flaws when 

conducting quantitative research.  Electronic documentation of antenatal information would have 

been of particular use in this research study.  Centres which have a systematic review of 

antepartum information have more consistent documentation of variables, which can then be 

examined by researchers. 

 The use of the electronic Niday database was invaluable, however due to the nature of the 

study, data collected was not complete enough to decrease the amount of hands on, paper chart 

review that was required in this study.   
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Link to Conceptual Framework 

 The concept of perinatal comfort and well being as outlined by O’Brien and colleagues 

(1999) demonstrates that perinatal comfort and well being is a subjective experience, which can 

only be described by the women living the experience.  Obesity as a phenomenon is becoming 

more and more prevalent in our society.  Unless women become more aware of the effect that 

excess weight gain may have on their long term health, then the phenomenon will continue to 

grow.   

The concept of perinatal comfort and well being helped to theoretically guide this 

research by allowing the researcher to set aside biases associated with weight gain in pregnancy.  

Throughout the course of the research, perinatal comfort and well being became a way in which 

to ground the research to be better able to understand how complex the issue of weight gain in 

pregnancy truly was.  The examination of the literature on to pre-pregnancy overweight and 

obesity, along with the research explored on gestational weight gain allowed the researcher to 

understand the conceptualization of perinatal comfort and well being.  Professionally observing 

women in pregnancy, labour, throughout their births and in the postpartum period, it becomes 

evident that each woman knows her body and the strengths and limitations that these women 

experience about their perception of comfort and well being.   

The conceptual idealization provided by O’Brien and colleagues (1999) is incredibly 

broad, and as such, the researcher found that examining the concept in relation to excess weight 

gain in pregnancy helped to curb the vast aspects which are contained within the concept.  The 

decision to use this framework came from dialoguing with other researchers and determining that 

a feminist view of a concept held completely by the female sex was optimal considering that only 

women are able to experience the phenomenon, which was being examined.  This fact along with 

the extensive amount of medical literature about weight gain in pregnancy allowed researchers to 
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decide that further development of the concept from the feminist, non-medical perspective was 

more congruent with the overall structure of the proposed research. 

Despite the amount of work that went into adapting the conceptual framework through an 

analysis, the framework was not often referred to during the data collection or data analysis 

process.  During the development of the written portion of the research the framework was 

referred to in order to enable the writer to continue to view the research within the context of a 

feministic perspective thus reminding her of the lack of nursing research in relation to the concept 

and the need for more meaningful research into the phenomenon of excess weight gain in 

pregnancy from the perspectives of the women experiencing the weight gain.   

Limitations of the Study 

 There are several limitations within this study.  The primary limitation was the usable 

data as the initial research protocol was to include the total population of nulliparous women who 

delivered at the centre and met the study inclusion criteria.  However due to the lack of antenatal 

information within the hospital charts the sample size was decreased from 792 to 99, affecting the 

power and generalizability of the study. Weight gain throughout pregnancy is carefully 

monitored, and so it is unfortunate that the maternal hospital charts did not contain the antenatal 

records, which belong in them.   

Discrepancies were identified in attempting to collect a mean weight gain within the 792 

charts that potentially contained a numerical value for weight.  Issues included, complete 

exclusion of the weight measurement, inclusion of a weight measurement in the first antenatal 

visit but not the final antenatal visit, and inclusion of a weight measurement in the final antenatal 

visit but not within the first 15 weeks.   Difficulties with this method of data collection caused the 

research study to have major internal flaws resulting in a final sample size of 99 or 12.5% of the 

original sample. This decreased both the validity and reliability of the study findings.   
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 Further limitations of this study include the inability of the researchers to calculate BMI.  

BMI is the gold standard when attempting to determine whether a women’s weight gain 

throughout her pregnancy was within normal limits, less then suggested, or in excess (Davies, 

Maxwell & McLeod, 2010).  The antenatal charts used provide an area for caregivers to 

document maternal height, however the lack of documentation of women’s heights in the sample 

studied made the use of BMI impossible.  In some circumstances BMI was written on the chart, 

however this was generally limited to women who had initial pre-pregnancy BMI’s above 40.  

The decision to examine mean weight gain was made prior to the initiation of the study as 

researchers knew that the likelihood of finding maternal height documented was very low. 

 Mean weight gain was defined as the amount of difference noted from the final third 

trimester weight recorded and the initial first trimester weight recorded.  This method of 

examining weight gain throughout pregnancy is reflective of the actual amount of weight that the 

women included in the study gained throughout their pregnancy.  However, as an accurate BMI 

for the women was unavailable, their mean weight gain in fact meant little.  Davies and 

colleagues (2010) describe the ideal weight gain of women throughout pregnancy based on the 

woman’s pre pregnant weight.  Women who are overweight or obese should gain less weight 

throughout their pregnancy while their underweight counterparts should gain considerably more 

(Davies, Maxwell & McLeod, 2010).   

 Women’s weights were grouped into one of three categories.  The categories were 

outlined based on the weight gain that a women of a normal pre-pregnancy BMI should gain 

throughout a term pregnancy.  However, because we had no way to determine whether a women 

was underweight, of a normal weight, overweight or obese prior to their pregnancy, the 

assumption that women could be placed into these categories based on their mean gestational 

weight gain is a major limitation when interpreting the results of this study.   
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Documented weights were initially recorded exactly as they had been documented in the 

antenatal chart.  When a measure was provided (such as pounds or kilograms) it was included in 

the data collection.  After having collected both the antenatal weights required for the 99 women 

who met the studies inclusion criteria, the researcher went through the antenatal weights and 

when able, determined the mean weight gain in pounds.  Weights were converted to pounds from 

kilograms as required.   

Relevance of Data and Contribution to Nursing 

 The increasing rate of overweight and obesity in North America is reaching pandemic 

levels (World Health Organization, 2010).  Health risks associated with overweight and obesity 

include but are not limited to cardiovascular disease, type 2 diabetes mellitus, cancer, and work 

disability (Visscher & Siedell, 2001).   

Short term weight gain within normal limits for pregnancy can be associated with an 

increased chance of experiencing labour as normal physiological process, as opposed to 

increasing one’s risk of requiring induction of labour having gained excessive weight throughout 

pregnancy.  However the effect of short term excess weight gain has the potential to easily turn 

into long term weight retention which may lead to any of the above mentioned diseases.   

Weight gain throughout pregnancy should be closely monitored to ensure optimal well 

being throughout pregnancy and into the post-partum period.  Excess weight gain may indicate to 

health care providers that women need dietary counseling to better understand the needs of their 

body.  This counseling should optimally begin prior to pregnancy in all women despite their pre-

pregnancy weight.  Regardless, health care providers should provide information on nutrition and 

exercise throughout women’s pregnancies to ensure that not only are they taking in the correct 

amount of caloric intake for their pregnancy, but also that they are making informed decisions 

about the calories that they are choosing to consume.   
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Understanding that weight gain throughout pregnancy is the result not only of nutritional 

intake but also of lifestyle, health care providers should encourage women to continue on with 

their daily activity, and if their daily activity is sub-optimal, providers should encourage women 

to start a low impact activity to optimize their overall health.   Further contributing factors to 

weight gain in pregnancy such as fluid retention should be discussed with women to ensure better 

understanding of weight gain in pregnancy.  Women need to understand the importance of 

appropriate weight gain and strive to gain within the guidelines suggested by both Health Canada 

and the Society of Obstetricians and Gynecologists of Canada (SOGC).    

Conclusion 

Despite lack of support for the initial hypothesis of this research, research in this area is 

important.  In this study many limitations were encountered – this was primarily because the 

sample derived from the eligible population, although representative of the entire sample was too 

small, and therefore under-powered. 

Future research on weight gain in pregnancy has the potential to demonstrate that optimal 

weight gain throughout pregnancy not only has the potential to increase one’s chances of 

experiencing an uncomplicated pregnancy followed by a spontaneous labour and vaginal birth.  

Ultimately a large prospective trial looking at women’s pre-pregnancy or first trimester BMI, 

mean weight gain throughout pregnancy, obstetrical complications, intrapartum complications, 

delivery methods, post partum complications and neonatal outcomes, – needs to be completed to 

determine if there are further detrimental effects to excess weight gain throughout pregnancy.   

The data from this study demonstrated statistically significant findings in relation to one-

minute Apgar score, labour type in relation to weight gain and maternal age in relation to delivery 

method.  With the exception of the one-minute Apgar score, the findings were expected and 
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further demonstrate that the group of women whose information was analyzed are truly 

representative of the population being studied.   

Overall the effect of weight gain throughout pregnancy in this study did not demonstrate 

an increased risk for operative delivery, nor did it indicate that women with excess weight gain 

would experience more maternal or neonatal trauma.  Further understanding and research will 

provide insight into both maternal and neonatal complications which result from excessive weight 

gain in pregnancy, which will lead to better counseling guidelines on weight gain in pregnancy 

with the ultimate goal of improving optimal weight gain and overall well being throughout 

pregnancy and the post-partum period. 
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Chapter 7 

Conclusion 

The decision to conduct research to answer these questions came to me while working in 

labour and delivery at tertiary care centre.  The CS rates in the centre I worked in were about the 

same as the national average – 25%, but that encompassed the entire population.   

I had recently had a number of patients who told me that they had gained large amounts 

of weight throughout their pregnancy, one girlfriend had even told me she had gained almost 

90lbs.  I found this intriguing wondering what made these women think that gaining that much 

weight throughout their pregnancy could possibly be good for either them or their infant.  I also 

noted that many of these women would not have been considered to be overweight or obese prior 

to their pregnancy, but that throughout their pregnancy they gained enough weight to place them 

into one of these categories.  This made me wonder if they were placing themselves at the same 

obstetrical risks associated with overweight and obese prior to pregnancy.   

It was at this point that I decided to examine the literature on weight gain in pregnancy, 

specifically in the nulliparous population.  I was offered the opportunity to work with the Queen's 

University Joanna Briggs Internship program to examine the literature relating pre-pregnancy 

overweight and obese, and pregnancy weight gain to delivery methods.  During the initial scan of 

the literature very few publications about excess weight gain in pregnancy were found, while 

there was an abundance of literature relating to pre-pregnancy overweight and obese and its 

effects on pregnancy, labour and birth and postpartum.  At this point I decided that meaningful 

research needed to be completed to examine weight gain in pregnancy.   

Throughout designing the initial research protocol consideration went into thinking about 

how women perceive weight gain in pregnancy.  What do they think is reasonable, what is 
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excessive, are they being informed that they are gaining too much when they reach a certain 

amount of weight gain.  I wondered if women who gain an excessive amount of weight consider 

that it may affect their labour and birth or their recovery in the postpartum.  I felt that most 

women postpartum wish to regain their figure and their postpartum weight, however because I am 

only one woman I could not be sure of this.  This is where the conceptual framework was helpful. 

O’Brien, Evans and Medves brought perinatal comfort and well being as a developmental 

concept forward in 1999.  Since the initial inception of the concept little work has been reported.  

The scope of this concept is vast, and as such the focus was narrowed for the purposes of this 

research.  After developing the concept further in relation to weight gain in pregnancy, a more 

feminist approach to the research was made possible.  Understanding that each woman’s 

pregnancy is unique and cannot be understood by other women allowed me to determine that this 

phenomenon was one which could be examined for the purposes of understanding the risks of 

excess weight gain and being able to disseminate the information to help women to understand 

the risks that they expose themselves and their fetuses too.  If the evidence is available to women, 

then they are better able to make informed decisions in relation to the foods they choose to 

consume.  This, hopefully, will help them to make better decisions and become more aware of the 

amount of weight that they are gaining throughout their pregnancy and the subsequent risks 

associated with this weight gain and potential long term health implications associated with 

remaining overweight or obese in the postpartum. 

The decision to examine the number of women who gained excess weight throughout 

their pregnancy was thought to be a good starting position to determine how big a problem excess 

weight gain in the nulliparous population was in our centre.  We examined the hospital charts of 

all nulliparous women who delivered term singleton fetuses during the study timeframe.  Ideally 

hospital charts contain a carbon copy of the woman’s antenatal records as well as labour, birth 
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and postpartum records, however the majority of the populations antenatal charts were not placed 

into the hospital charts and thus made data collection on weight gain in pregnancy impossible for 

85% of the eligible population. 

Numerous limitations were encountered throughout this study– this was primarily 

because the sample derived from the eligible population, although representative of the entire 

sample, was too small to demonstrate statistical relationship between weight gain in pregnancy 

and delivery methods.  Further to this inconsistent documentation of weight measurements 

limited the reliability of the study as researchers had to make assumptions regarding the 

information, which was analyzed. 

The purpose of this research was to determine if any relationship existed between excess 

weight gain in pregnancy and operative delivery methods.  Despite lack of support for the initial 

hypothesis of this research, research of this nature is incredibly important.  Future research on 

weight gain in pregnancy has the potential to demonstrate that optimal weight gain throughout 

pregnancy not only has the potential to increase one’s chances of experiencing an uncomplicated 

pregnancy followed by a spontaneous labour and vaginal delivery, but that it also potentially 

decreases women risk for other life long complications associated with a sudden increase in 

overall weight leading to obesity.   

Through examining weight gain in pregnancy this study was able to demonstrate 

meaningfully relationships between maternal age and delivery type, weight gain and labour type 

and one-minute Apgar scores.  The findings of this study demonstrate that although the sample 

was not large enough to accept hypothesis one (H1) “Excess weight gain in pregnancy increases 

the likelihood of experiencing an operative vaginal delivery or CS”, the results demonstrate that 

the population studied was representative of the larger population of the area, and was also very 

similar to other populations which have been examined for the same or similar purposes. 
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Maternal age has been a long known risk factor in pregnancy and has been shown to 

affect delivery type.  Specifically women who are over the age of 35 years are at higher risk of 

experiencing a CS in relation to maternal age (Mealing, Roberts, Ford, Simpson & Morris, 2009).  

Our study demonstrated a statistically significant relationship between maternal age and operative 

deliveries.  Women experiencing their first pregnancy over the age of 35 years were more likely 

to experience operative delivery including vacuum assisted vaginal delivery, forcep assisted 

vaginal delivery and CS when compared to younger women within the cohort (p = 0.04).   

When examining labour type in relation to weight gain we found that women who gained 

weight in excess of the Health Canada weight gain guidelines experienced more induction of 

labour than women who gained within the guidelines.  This finding was somewhat expected as 

overweight and obese are known risk factors for induction of labour (Doherty, Magann, Francis,  

Morrison&Newnham, 2006), so logically it would stand to reason that women who gained 

excessive weight would be placing themselves at the same increased risk.  

One-minute Apgar scores were found to be significantly higher within our study.  

Specifically women whose charts contained weights had newborn infants who scored higher on 

their one-minute Apgar then those women whose charts did not contain information on antenatal 

weights.  The mean Apgar score for the group of women whose charts contained weights was 

8.10 while the women whose charts did not contain weights had a mean score of 7.64.  This 

finding was somewhat unexpected, and to my knowledge have not been reported in similar 

studies thus demonstrating the random chance of their significance. 

 The secondary hypothesis that women who gained excessive weight during their 

pregnancy would experience a higher incidence of maternal and neonatal trauma including 

shoulder dystocia, vaginal tears and episiotomies and give birth to infants who are admitted to a 

Neonatal Intensive Care Unit (NICU) for care was also not supported. 
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Ultimately a large prospective trial looking at women’s pre-pregnancy or first trimester 

BMI, mean weight gain throughout pregnancy, obstetrical complications, intrapartum 

complications, delivery methods, post partum complications and neonatal outcomes – needs to be 

completed for researchers and health care providers to determine if there are further detrimental 

effects to excess weight gain throughout pregnancy.   

Overall the impact of weight gain throughout pregnancy in this study did not demonstrate 

an increased risk for operative delivery, nor did it indicate that women with excess weight gain 

would experience more maternal or neonatal trauma.  Further understanding and research will 

provide insight into both maternal and neonatal complications which result from excessive weight 

gain in pregnancy.  This will help lead maternity care providers to better counsel women on 

weight gain in pregnancy ensuring optimal weight gain and overall well being throughout 

pregnancy and the post-partum period.  Counseling in relation to the difficulty of losing weight in 

the postpartum period is also essential when health care providers note that a women is gaining 

excessive weight.  Assessing maternal perceptions in relation to weight gain in pregnancy can 

help health care providers to discuss and guide women through their pregnancy in relation to 

nutritional status. 

Implications for Practice 

Important practice issues were identified.  Data collection was made extremely difficult 

because  paper antenatal charts had been discarded or misplaced.  The antenatal record is a three 

page carbon copy which is supposed to be split after discharge in the postnatal period, with one 

copy sent to the primary health care provider, one retained in the hospital chart and one copy to 

be given to the mother.  The hospital copy was invariably missing. It is important that pre-

pregnancy or early pregnancy weight and height be recorded on all women in hospital databases 

as well paper charts.  Consistency in recording weight units in either pounds or kilograms is 
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imperative. When a provider is examining a women, they will know whether the weight is 

kilograms or pounds, however without the seeing the women a researcher or clinician cannot 

determine which weight unit is correct.  Dietary consultation is an important component of 

prenatal care and women who enter pregnancy overweight or obese should have immediate 

access to nutritional counseling.  Women in pregnancy are not to be blamed or made 

uncomfortable with discussions of weight gain, however, this is a prime moment to provide 

kindly and helpful advice on the repercussions of excessive weight to the long term health of the 

mother and the child.  Public health programming has an opportunity to provide population based 

health education on the risks of excessive weight both in pregnancy and early adulthood. 
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Appendix A - Search Strategy  

1. exp Pregnancy 

2. exp Obesity 

3. 1 and 2 

4. 3 and Delivery Method 

5. Labour Progression 

6. 2 and 5 

7. Cesarean Section  

8. 2 and 7 

9. Assisted Delivery 

10.  2 and 9 

11. Vacuum Assisted Vaginal Delivery 

12.  1 and 11 

13. Forcep Assisted Vaginal Delivery 

14. 1 and 13 

15. 2 and 12 

16. 2 and 14 

17. Body Mass Index 

18. 1 and 17 

19. 17 and 5 

20. Labour 

21. 17 and 20 

22. 17 and 11 

23. 17 and 13 

 

 

 

. 
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black and white women. American Journal of public health, 88(8) 1168-1174.Reason for 
Exclusion: Statistics gathered between 1987 and 1989. 

 
10. Chu, S. Y., Kim, S. Y., Schmid, C. H., Dietz, P. M., Callaghan, W. M., Lau, J., et al. 

(2007). Maternal obesity and risk of cesarean delivery: A meta-analysis. Obesity Reviews, 
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13. Cnattingius, S., & Lambe, M. (2002). Trends in smoking and overweight during 
pregnancy: Prevalence, risks of pregnancy complications, and adverse pregnancy 
outcomes. Seminars in Perinatology, 26(4), 286-295. Reason for Exclusion: Focus on the 
effects and prevalence of smoking during pregnancy in comparison to the effects of obesity 
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16. Dietl, J. (2005). Maternal obesity and complications during pregnancy. Journal of 
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maternal obesity in an urban center. American Journal of Obstetrics & Gynecology, 187(5), 
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24. Galtier-Dereure, F., Montpeyroux, F., Boulot, P., Bringer, J., & Jaffiol, C. (1995). Weight 
excess before pregnancy: Complications and cost. International Journal of Obesity, 19(7), 
443-448.Reason for Exclusion: Not Available for Review 

25. Galtier-Dereure, F., Boegner, C., & Bringer, J. (2000). Obesity and pregnancy: 
Complications and cost. The American Journal of Clinical Nutrition, 17, 1242-1248. 
Reason for Exclusion: Literature Review 

26. Galtier-Dereure, F., & Boulot, P. (1994). Obstetrical complications of maternal overweight. 
Fertilite Contraception Sexualite, 22(2), 113-116.Reason for Exclusion: Not English 

27. Galtier-Dereure, F., & Bringer, J. (2002). Obesity and pregnancy. Annales d 
Endocrinologie, 63(5), 470-475.Reason for Exclusion: Not English 

28. Giacalone, P., Dayrolle, S., Boulot, P., Hedon, B., & Laffargue, F. (1997). Delivery in the 
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Appendix C:  IOM’s 2009 Recommendations for weight gain in pregnancy according to 
pre-pregnancy BMI. 

Pre-pregnancy BMI BMI (kg/m2) Total Weight Gain (lbs) 
Underweight 

Normal weight 
Overweight 

Obese (includes all classes) 

<18.5 
18.5 – 24.9 
25.0 – 29.9 

≥ 30 

28 – 40 
25 – 35 
15 – 25 
11 – 20 

Note. Adapted from IOM’s 2009 Weight gain during pregnancy: Reexamining the guidelines 
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Appendix D:Health Canada Weight Gain Guidelines 

Pregnancy weight gain based on BMI 

BMI Category 

 

BMI ‹ 20 

BMI 20 -27 

BMI › 27 

Recommended Total Weight Gain 

Kg                                                  lb 

12.5 – 18.0                                     28 - 40 

11.5 – 16.0                                     25 - 35 

7.0 – 11.5                                       15 – 25 

(Health Canada, 2000, 52) 
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Appendix E - Definitions 

1. Mean weight gain – weight gained from first antenatal visit (prior to 15 weeks gestational 

age) until the last recorded antenatal visit or labour if recorded (All final weights 

occurred in the third trimester at 28 weeks gestation or greater). 

2. Obesity – increase in body weight which occurs as a result of excessive fat accumulation 

in relation to lean body mass (Perry, Hockenberry, Lowdermilk & Wilson, 2010) 

3. Body Mass Index – a measure of “weight relative to height … [–] calculated by dividing 

the weight in kg by the height in m2 (Health Canada, 2000, p 13). 

4. Vaginal Delivery – birth of the infant through the vagina (Mosby’s, 1998). 

5. Cesarean Section – a surgical procedure in which the abdomen and uterus are incised and 

baby is delivered transabdominally (Mosby’s, 1998). 

6. Vacuum Assisted Vaginal Delivery – the act of placing a vacuum (polyethylene cup) on 

the fetal head and helping with fetal descent and delivery while the mother continues to 

push, resulting in the baby being delivered vaginally (Mayes’ Midwifery, 1997). 

7. Forcep Assisted Vaginal Delivery – the act of placing forceps (either Kielands, Tucker 

McLains or other types of obstetrical forceps) on the fetal head and helping with 

dissension and delivery while the mother continues to push, resulting in the baby being 

delivered vaginally (Mayes’ Midwifery, 1997). 

8. Macrosomia – Infant born weighing ≥ 4000g(Perry, Hockenberry, Lowdermilk & 

Wilson, 2010). 

9. Shoulder Dystocia – arrest of normal labour after delivery of the fetal head by impaction 

of the anterior shoulder of the fetus against the symphysis pubis of the mother(Perry, 

Hockenberry, Lowdermilk & Wilson, 2010). 
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10. Trauma – wound or injury inflicted upon the body, including tears to the labia, perineum, 

vagina cervix and anus including episiotomy (Online-medical-dictionnary.org). 

11. Nulliparous – a woman who has not delivered children over 20 weeks gestation of 

pregnancy(Perry, Hockenberry, Lowdermilk & Wilson, 2010). 

12. Epidural anesthesia – regional anesthesia produced by injection of local anesthetic 

solution into the epidural space(Perry, Hockenberry, Lowdermilk & Wilson, 2010). 

13. Non – Pharmacological Pain Control – methods of reducing the symptoms of pain 

associated with labour and birth that are not pharmaceutical in nature i.e. massage, 

hydrotherapy, heat pads, trans-electrical nerve stimulation (Mayes’ Midwifery, 1997). 

14. Group B Streptococcus (GBS)– a normal genital tract bacterial flora, which can cause 

irreversible neonatal damage if not detected in pregnancy and subsequently passed onto 

the neonate while travelling through the birth canal(Perry, Hockenberry, Lowdermilk & 

Wilson, 2010).    

15. Spontaneous Labour at Term – when a woman goes into labour as a result of normally 

occurring hormonal changes at 37 weeks G.A. or more (Perry, Hockenberry, Lowdermilk 

& Wilson, 2010).    

16. Induction of Labour – when a woman is given medication (either prostaglandin or 

oxytocin) or a mechanical dilator to bring on labour(Perry, Hockenberry, Lowdermilk & 

Wilson, 2010). 

17. Operative Delivery – any form of delivering a neonate that is not considered a 

spontaneous vaginal delivery, for the purposes of this research operative delivery 

includes vacuum assisted vaginal delivery, forceps assisted vaginal delivery and cesarean 

section delivery (Military Obstetrics and Gynecology, retrieved June 1, 2010). 
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18. Narcotics – an opiod form of analgesia provided to women requesting pain management 

in labour, given either through an intramuscular injection or an intravenous 

infusion(Perry, Hockenberry, Lowdermilk & Wilson, 2010). 

19. Spinal Anesthetic – a mix of opiod and local analgesia injected into the subarachnoid 

space of the woman’s back to produce both a sensory and motor block (Mayes’ 

Midwifery, 1997). 

20. General Anesthesia (GA)– an intravenous injection, which induces a reversible sleep like 

state in conjunction with inhaled anesthetics.  People who are given general anesthesia 

also experience a paralysis of their respiratory centre that requires them to be intubated 

(involving the placement of an endotracheal tube which allows for a person/machine to 

ventilate the patients’ lungs allowing for the body to maintain perfusion of well 

oxygenated blood cells). GA in the obstetrical population is considered to be of higher 

risk then GA in a non-pregnant state (Mayes’s Midwifery, 1997). 

21. Free Flow Oxygen (FF02)- Providing supplemental oxygen to the neonate without 

increasing ventilatory pressures, done primarily during neonatal resuscitation for infants 

whose color is not pink within 90 seconds of stimulation despite good breathing effort 

(Canadian Pediatric Society, 2006).   

22. Positive Pressure Ventilation (PPV) – Placing of a facemask onto the newborn to provide 

oxygen while simultaneously increasing the intra-ventricular pressure volume thus 

causing an expansion of the newborns lungs ensuring that they are receiving adequate 

amounts of oxygen (Canadian Pediatric Society, 2006). 

23. Neonatal Intubation – the placement of an endotracheal tube into the trachea of a 

newborn to allow for more accurate ventilation of the newborns lungs by either a person 
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providing inspiratory pressure and maintaining slight expiratory pressure or by means of 

a ventilator (Canadian Pediatric Society, 2006). 

24. Neonatal Chest Compressions – the physical compression of the neonatal chest to 

produce cardiac massage adequate enough to perfuse the neonate (Canadian Pediatric 

Society, 2006) 

25. Narcotic Antagonist – a drug (such as Naloxone), which can be injected intramuscularly 

to reverse the opiod respiratory depression effect often associated in the newborn with 

maternal narcotic use (for pain in labour)(Perry, Hockenberry, Lowdermilk & Wilson, 

2010). 

26. Prelabour Rupture of Membranes (PROM) – The spontaneous rupture of the amniotic sac 

in a term gestation (37 weeks) resulting in amniotic fluid leakage from the vagina, prior 

to the onset of spontaneous labour(Perry, Hockenberry, Lowdermilk & Wilson, 2010). 

27. Hypertension - an increase in maternal blood pressure (BP), specifically a systolic BP 

greater than 140mmHg, and a diastolic BP greater than 90mmHg – recorded on two 

separate occasions (Perry, Hockenberry, Lowdermilk & Wilson, 2010). 

28. Pre Eclampsia - a toxic condition developing in pregnancy that is characterized by a 

sudden rise in blood pressure, excessive gain in weight, generalized edema, proteinuria, 

albuminuria, severe headache, and visual disturbances it can potentially lead to 

Eclampsia - a convulsive state that can lead to maternal coma, neonatal and maternal 

death in pregnancy if not treated appropriately (Perry, Hockenberry, Lowdermilk & 

Wilson, 2010). 

29. Large for Gestational Age Neonate (LGA) – a term infant born with a weight greater then 

4000 grams(Perry, Hockenberry, Lowdermilk & Wilson, 2010). 
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30. Intra Uterine Growth Restriction (IUGR)– a complex pathophysiologic condition of the 

neonate, which results in asymmetrical growth or inadequate overall growth in 

comparison to growth potential.  Often the result of poor oxygenation, neonates identified 

as IUGR are monitored very closely and labour is induced to decrease the risk of further 

morbidity and potential mortality (Maršál, 2002, Resnik, 2002). 

31. Small for Gestational Age neonate (SGA) – a term infant born with a weight less than 

2500 grams or less than the 10th percentile (Perry, Hockenberry, Lowdermilk & Wilson, 

2010). 

32. Preterm Prelabour Rupture of Membranes (PPROM) – a rupture of the amniotic sac 

resulting in amniotic fluid loss from around the fetus that occurs prior to 37 weeks 

gestational age, which does not result in the woman going into spontaneous labour within 

24 hours of the rupture(Perry, Hockenberry, Lowdermilk & Wilson, 2010). 

33. Urinary Tract Infection (Repetitive) – An infection of the urinary tract – involving 

structures which affect the elimination of urine, i.e. ureters, bladder…, which despite 

treatment occurs repetitively (Online-medical-dictionnary.org). 

34. Meconium – the name of the first several bowel movements of a newborn – characterized 

by its sticky consistency, lack of odor and black colour.  Neonates in distress often pass 

their first meconium in utero(Perry, Hockenberry, Lowdermilk & Wilson, 2010). 

35. Normal/atypical or abnormal fetal heart rate pattern – interpretations of fetal heart 

tracings that are recorded throughout labour.  A normal fetal heart rate tracing 

demonstrates an intact sympathetic and parasympathetic nervous system – demonstrating 

that the fetus is well oxygenated in utero.  An atypical fetal heart rate tracing 

demonstrates certain characteristics which would cause concern for the obstetrical team 

and result in further monitoring of the fetal heart to determine whether or not the fetus 
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appears to be receiving adequate oxygen in utero.  An Abnormal fetal heart rate tracing is 

indicative of a fetus who is not receiving adequate oxygen in utero, and should therefore 

be delivered in a timely manner (usually within 30 minutes) (Perry, Hockenberry, 

Lowdermilk & Wilson, 2010). 

36. Non-progressive labour (FTP/FTD) - a labour that stops progressing as expected 

throughout either the first or second stage. Failure to progress (FTP) – often associated 

with labour dystocia in the first stage is often the result of inadequate contractions, or a 

dysfunctional labour pattern; Failure to descend (FTD) – is often associated with a fetus 

that is too large for the mother to physically push out through the birth canal (which may 

be proportionally small) 

37. Chorioamnionitis – An infection of the amnion involving the chorion which affects the 

neonate and mother.  It can be fatal if not identified and treated efficiently (Online-

medical-dictionnary.org). 

38. Sepsis - a toxic condition resulting from the spread of bacteria or their products from a 

focus of infection (www.intelihealth.com).   

39. Post partum hemorrhage (PPH) – maternal loss of excessive amounts of blood (greater 

then 500mL in a vaginal delivery or greater then 1000mL in a Cesarean section delivery) 

after the delivery of the newborn(Perry, Hockenberry, Lowdermilk & Wilson, 2010). 

40. Umbilical Cord Prolapse – an obstetrical emergency in which the umbilical cord 

descends through the cervix below the presenting part of the fetus.  Three different 

degrees of umbilical cord prolapse can occur 1. Complete, 2. Partial and 3. Occult (Perry, 

Hockenberry, Lowdermilk & Wilson, 2010). 
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41. Antepartum/Intrapartum Hemorrhage – the loss of excessive amounts of maternal/fetal 

blood throughout the antenatal or intrapartum period.  (Perry, Hockenberry, Lowdermilk 

& Wilson, 2010). 

42. Failed operative delivery – when an attempt at vaginal delivery using either a vacuum or 

forceps which is unsuccessful (for various reasons) and results in an emergency 

obstetrical situation requiring immediate delivery of the infant via Cesarean section 

(Alexander et al, 2009) 

43. Breech – a vertex fetal presentation in which the descent of the fetal buttocks, legs, feet 

or hips into the maternal pelvis is the initial presenting part(Perry, Hockenberry, 

Lowdermilk & Wilson, 2010). 

44. Elective Induction of Labour – see Induction of labour;  not medically or obstetrically 

indicated (maternal preference). 

45. Elective Cesarean Section (CS) – see Cesarean section; not medically or obstetrically 

indicated (maternal preference). 

46. Amniotomy – the act of rupturing the amniotic sac to release the amniotic fluid.  Done as 

a method of augmentation of labour as the release of amniotic fluid causes an increase in 

release of maternal oxytocin - which stimulates the myometrium to contract (Mayes’ 

Midwifery, 1997). 

47. Oxytocin – a naturally produced maternal hormone that is released by the posterior 

pituitary gland, oxytocin stimulates the myometrium of the uterus to contract(Perry, 

Hockenberry, Lowdermilk & Wilson, 2010). 

48. Episiotomy - a surgical enlargement of the vulva to expediate vaginal delivery (either 

spontaneous or operative) (Mayes’ Midwifery, 1997). 
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49. Intact Perineum & 1st degree tear – includes those perineum, which incur no injury as a 

result of delivering the fetus, or incur only slight injury to the vaginal skin (Toglia & 

Lockwood, n.d.). 

50. 2nd degree tear – includes those perineum which experience vaginal trauma which 

extends into the fascia and musculature of the perineal body this includes both deep and 

superficial transverse perineal muscles (Toglia & Lockwood, n.d.). 

51. 3rd degree tear –includes those tears that extend through the fascia and musculature of the 

perineal body and involve some or all of the fibers of the external anal sphincter and 

potentially the internal anal sphincter (Toglia & Lockwood, n.d.). 

52. 4th degree tear - includes those tears that extend through the fascia and musculature of the 

perineal body and involve all of the fibers of the external anal sphincter and the internal 

anal sphincter including the anal mucosa (Toglia & Lockwood, n.d.). 

53. Post dates – carrying a pregnancy past the estimated due date, operationally post dates 

inductions are carried out on women who carry their pregnancy 7-10 days past their due 

date (Mayes’ Midwifery, 1997). 

54. Oligohydramnios – a decrease in the amount of amniotic fluid that the fetus in utero is 

producing(Perry, Hockenberry, Lowdermilk & Wilson, 2010). 
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Appendix F – Code Book 

Coding Logbook - The Relationship Between Excess Weight Gain in Pregnancy and 

Surgical Delivery Outcomes in Nulliparous Women 

Variable Measured   Codes Assigned 

Group via Weight    0 – no weights available  

1 – weights available 

 

Group B Streptococcus Status  0 – negative culture 

1- positive culture 

2 – unknown 

 

Labour Type     0 – no labour 

1 – spontaneous onset of labour  

2 – induction of labour 

 

Delivery Type    1 – spontaneous vaginal delivery 

     2 – operative delivery 

 

Delivery Method   1 – spontaneous vaginal delivery 

     2 – vacuum assisted vaginal delivery 

     3 – forcep assisted vaginal delivery 

     4 – Cesarean section 

 

Maternal Analgesia/Anesthesia   0 – non pharmacologic 

     1 – narcotics 

     2 – epidural anesthesia 

3 – topped up epidural/combined spinal epidural +/- 

narcotics  

4 – general anesthesia +/- spinal anesthesia +/- narcotics 
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Newborn Resuscitation Measures - (primary, secondary or tertiary measures – variables all 

coded identically with the exception of 0 – no resuscitation which was only included in the 

primary resuscitation section)   

      0 – no resuscitation required 

     1 – free flow oxygen 

     2 – positive pressure ventilation 

     3 – endo-tracheal intubation 

     4 – chest compressions 

     5 – drugs 

999 – unknown +/- no further resuscitation required 

 

Maternal Smoking   0 – non smoker 

     1 – smoked at any point during pregnancy 

     2 – unknown 

 

Obstetrical Complications  0 – none 

     1 – prelabour rupture of membranes 

     2 – hypertension 

     3 – pre eclampsia 

     4 – suspected large for gestational age infant 

5 – intrauterine growth restriction or small for 

gestational age infant 

6 – preterm prelabour rupture of membranes 

7 – repetitive urinary tract infections 

8 – essential hypertension with superimposed pre 

eclampsia 

9 – hypertension with large for gestational age infant 

10 – prelabour rupture of membranes with maternal 

hypertension 

 

Intrapartum Complications  0 – none 

     1 – meconium stained amniotic fluid 
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     2 – atypical or abnormal fetal heart rate 

3 – meconium stained amniotic fluid with an atypical or 

abnormal fetal heart rate tracing 

4 – non progressive labour (failure to progress or 

descend) 

5 -  non progressive labour (failure to progress or 

descend) with meconium stained amniotic fluid 

6 - non progressive labour (failure to progress or 

descend) with suspected chorioamnionitis 

7 – shoulder dystocia 

8 - non progressive labour (failure to progress or 

descend) with an atypical or abnormal fetal heart rate 

tracing 

9 - non progressive labour (failure to progress or 

descend) with suspected chorioamnionitis and suspected 

maternal sepsis 

10 - non progressive labour (failure to progress or 

descend) with an atypical or abnormal fetal heart rate 

tracing and suspected maternal sepsis +/- meconium 

stained amniotic fluid 

11 – suspected chorioamnionitis with shoulder dystocia 

12 – suspected maternal sepsis 

13 – postpartum hemorrhage 

14 - non progressive labour (failure to progress or 

descend) with an atypical or abnormal fetal heart rate 

tracing with meconium stained amniotic fluid 

15 - non progressive labour (failure to progress or 

descend) with shoulder dystocia 

16 - non progressive labour (failure to progress or 

descend) with postpartum hemorrhage 

17 – suspected chorioamnionitis 

18 – cord prolapse 
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19 - atypical or abnormal fetal heart rate tracing with a 

postpartum hemorrhage 

20 – shoulder dystocia with subsequent postpartum 

hemorrhage 

21 - atypical or abnormal fetal heart rate tracing with 

suspected chorioamnionitis 

22 – meconium stained amniotic fluid with non 

progressive labour (failure to progress or descend) and 

suspected chorioamnionitis 

23 - atypical or abnormal fetal heart rate tracing with 

shoulder dystocia and suspected maternal sepsis 

24 - meconium stained amniotic fluid with non 

progressive labour (failure to progress or descend) and a 

postpartum hemorrhage 

25 – intrapartum hemorrhage 

 

Intrapartum Meconium Presence 0 – none 

     1 – meconium stained amniotic fluid 

 

Cesarean Section Indication  0 – none 

1 - non progressive labour (failure to progress or 

descend)  +/- other maternal conditions +/- other 

neonatal conditions 

2 - atypical or abnormal fetal heart rate tracing 

3 – failed operative delivery 

4 - non progressive labour (failure to progress or 

descend) with atypical or abnormal fetal heart rate 

tracing 

5 - atypical or abnormal fetal heart rate tracing with 

intrauterine growth restriction 

6 – maternal health problems 

7 - non progressive labour (failure to progress or 
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descend) with suspected large for gestational age infant 

8 – other fetal issues 

9 - non progressive labour (failure to progress or 

descend) with pre eclampsia 

10 – suspected large for gestational age infant with 

maternal health problems 

11 – cord prolapse 

12 – breech presentation 

100 – maternal request 

 

Augmentation of Labour  0 – none 

     1 – amniotomy 

     2 – amniotomy with oxytocin  

     3 – oxytocin 

 

Episiotomy     0 – none performed 

     1 – one performed 

 

Laceration    0 – intact or 1st degree vaginal tear 

     1 – 2nd degree vaginal tear 

     2 – 3rd degree vaginal tear 

     3 – 4th degree vaginal tear 

 

Indication for Induction   0 – none 

     1 – post dates  

     2 – prelabour rupture of membranes 

     3 – pre eclampsia 

     4 – oligohydramnios 

     5 – intrauterine growth restriction 

6 – intrauterine growth restriction with oligohydramnios 

+/- maternal obstetrical complications 

7 – suspected large for gestational age infant with 
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oligohydramnios +/- maternal obstetrical complications 

8 – other maternal/fetal conditions 

9 – post dates with oligohydramnios 

10 – post dates and other maternal/fetal conditions 

11 – elective induction 

12 – poor biophysical profile score 

 

Weight Gain Category   1 – recorded weight gain of 0 -20lbs 

     2 - recorded weight gain of 21-40lbs 

     3 - recorded weight gain of 41lbs or more 
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Appendix G: Apgar Scoring System 

The Apgar Scoring System 
 Score
 0 1 2 
Heart rate 
 
 
Respiratory effort 
 
 
Muscle tone 
 
 
Reflex Irritability 
 
Colour 

Absent 
 
 

Absent 
 

 
Limp 

 
 

No response 
 

Blue, pale 

Slow (below 100 
beats per minute) 

 
Weak cry, 

hypoventilation 
 

Some flexion of 
extremities 

 
Some motion 

 
Body pink, 

extremities blue 

Over 100 bpm 
 
 

Good effort, 
Lusty cry 

 
Well flexed 

 
 

Crying, active 
 

Completely pink 

Note. Adapted from Drage, Kennedy & Schwarz, 1964 
 

 

 

 

 

 

 

 

 

 

 

 



 

 178

Appendix H: 
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