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Abstract 
 
 
Many postpartum women find it difficult to lose the excess weight that has been retained 
from pregnancy. The retention of this postpartum weight may even contribute to the 
worldwide obesity endemic affecting women (Crowell, 1995; 2002; The American 
National Task Force on Prevention and Treatment of Obesity, 1994). Postpartum exercise 
at moderate intensity has been shown to assist women to regain their pre-pregnant body 
weight (McCrory, 2000). The purpose of this study was to determine the effect of a 
community mother-with-baby exercise and well-being program (‘Super Babes 
Australia™’) on the anthropometrical parameters of postpartum mothers. More 
specifically this study will determine whether the program assists women to lose retained 
weight postpartum and to regain their pre-pregnant body shape and weight, when 
compared with a control group. An additional feature of the study is to determine to what 
extent the program promotes maternal-infant interaction and psychosocial well-being of 
mothers. 
 
The research design was a pragmatic field trial without random allocation of participants 
to the intervention and control groups. Forty seven (47) women between six weeks to 
twelve months postpartum, with a baby weighing less than ten kilograms, self-selected to 
participate in a twice weekly structured postpartum exercise program for six weeks. A 
second group of postpartum women, who were not engaged in a structured postpartum 
exercise program, formed the control. Anthropometric measurements were collected 
through repeated measures to assess body weight and shape, cardiovascular fitness and 
body flexibility. Eating patterns were assessed using a nutrition scale. The Edinburgh 
Postnatal Depression Scale and a Personal Record Booklet were used to report and assess 
maternal-infant interaction and mother’s psychosocial well-being. 
 
The data on the intervention and control groups were compared using Generalized Linear 
Model, T-test, Chi-squared test and Fisher’s Exact Test. The mother-with-baby 
postpartum exercise and well-being program had a significant effect on postpartum body 
weight retention and the regaining of pre-pregnant body weight and body shape, findings 
that will have positive implications for women’s health. Maternal-infant interaction was 
enhanced in both groups; however the postpartum exercise program had no significant 
effect on the psychosocial well-being of mothers. 
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Chapter 1: Introduction 

 

1.1 Problem Statement: 

Studies have indicated that body weight retention is a familiar problem to postpartum 

women (Olsen & Mundt, 1986; Olson, Strawderman, Hinton, & Pearson, 2003; Parker, 

1994). A disturbing trend, both internationally and nationally, has reported a significant 

overall increase in the number of women who are classified as overweight or obese, 

across all age groups (American College of Sports Medicine, 2000; Australian Bureau of 

Statistics, 2003). Retention of postpartum weight may contribute to this obesity endemic 

(Larsen-Meyer, 2002). There are few experimental studies on postpartum weight. Despite 

there being limited information available confirming the benefits of exercise during the 

postpartum period, it has been suggested that physical exercise is likely to benefit the 

woman at this time as it does at other times in her life (Larsen-Meyer, 2002). 

 

Several factors have been shown to influence postpartum weight, including pre-

pregnancy weight, pregnancy weight gain, parity, mode of birth, breastfeeding, 

postpartum exercise and eating patterns. Physical exercise and eating patterns are the 

only modifiable factor. Studies suggest that moderate intensity exercise and caloric 

restriction postpartum promotes regaining pre-pregnant body weight and fat loss (Larsen-

Meyer, 2002; McCrory, 2000). To combat the common situation of weight retention 

postpartum a structured exercise and dietary program is recommended (Larsen-Meyer, 

2002; McCrory, 2000). Hence the ‘Super Babes Australia™’ community mother-with-

baby exercise and well-being program was established in 2002 by a Fitness Consultant in 

collaboration with a Midwifery Educator to promote the health and well-being of 

postpartum women. Subsequent to this, in 2003, the author (Midwifery Educator) made 

contact with an exercise physiologist to discuss the most suitable anthropometric 

parameters that would need to be measured in order to assess the benefits of the program. 

 

1.2 Aims of the Study: 

The purpose of this study was to determine the potential physical and psychosocial 

benefits of a community mother-with-baby postpartum exercise and well-being program 
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for women between 6 weeks to 1 year postpartum, and also to determine whether this 

postpartum program had a significant influence on maternal-infant interaction. 

 

The objectives guiding this study were to: 

1. Evaluate the effectiveness of the postpartum exercise program by progressive 

monitoring of anthropometrical parameters and health profiles of mothers 

enrolled in the program, and determine whether women are assisted, lose excess 

weight postpartum and regain their pre-pregnant body shape and weight, when 

compared with a control group. 

2. Explore the impact of the maternal-infant interaction and relaxation techniques 

utilized in this program, and determine to what extent this program improves the 

mother’s psychosocial wellbeing.  

 

1.3 Hypotheses: 

The hypotheses of the study are:  

Postpartum women who attend a six-week community mother-with-baby exercise and 

well-being program are more likely to lose the excess retained weight and improve their 

body mass index when compared with postpartum women who do not attend a structured 

exercise program. 

 

A secondary hypothesis was that postpartum women who attend a six-week community 

mother-with-baby exercise and well-being program are more likely to regain their pre-

pregnant body weight and shape when compared with postpartum women who do not 

attend a structured exercise program.  

 

The final hypothesis was that postpartum women who attend a six-week community 

postpartum mother-with-baby exercise and well-being program will report improved 

maternal-infant interaction and psychosocial health when compared with women not 

attending a structured postpartum mother-with-baby exercise program. 
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1.4  Research Design: 

The research design selected as appropriate for this study was a pragmatic field trial 

without random allocation of participants to the intervention and control groups 

(Schwartz & Lellouch, 1967). This method is used when assessing new interventions 

under real-life circumstances to reflect conditions that exist in practice rather than under 

the restrictive conditions of a controlled trial (Arrow, 1997; Drummond & Jefferson, 

1996). The pragmatic trial for this study tested the intervention, the postpartum exercise 

program, with postpartum women living in metropolitan Perth, Western Australia. 

 

1.5  Intervention: 

The intervention tested was a structured low impact postpartum mother-with-baby 

exercise and well-being program that included a thirty (30) minute walk for the mother 

pushing the baby in a pram, twenty (20) minutes of pelvic floor exercises, abdominal and 

lower back strengthening exercises, utilizing their baby for weight resistance, and a ten 

minute mother and baby relaxation session. The maximum weight of the baby was 

limited to ten (10) kilograms for ergonomic reasons. Advice on healthy eating to 

consume low glycaemic index carbohydrates and foods low in saturated and trans fats 

was also provided for the mother. The intervention group completed two, ninety-minute 

exercise and well-being sessions per week, for six consecutive weeks, resulting in a total 

of twelve (12) sessions. This program known as ‘Super Babes Australia™’ was 

developed by a Fitness Consultant (FC) and endorsed by a Midwifery Educator. 

Illustrations have been included to demonstrate some of the program’s exercises and 

relaxation techniques (Appendix 1). According to the program designer this outdoor 

program was developed “to assist new mothers to stay in shape without leaving their 

babies behind” B. Kendell, Fitness Consultant (personal communication, 15 February 

(2003). 

 

1.6 Assessment Tools: 

The study used the following anthropometric measurements recommended by an 

Exercise Physiologist to distinguish body weight, body shape and cardio-respiratory 

fitness changes postpartum: height, weight, body mass index (BMI), body fat percentage, 
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sit and reach, sit-up rating, VO2max, posture rating scale (Appendix 2), blood pressure and 

resting heart rate. These validated selected anthropometric measurements (Appendix 3) 

are practical and cost-effective methods of obtaining required data from postpartum 

women. Body profile photographs and dress size data were also collected to help describe 

changes in postpartum body shape. 

 

A nutritional questionnaire (Appendix 4) was used in this study to determine eating 

pattern changes. This instrument was a simple questionnaire with thirty (30) multiple 

choice questions relating to current eating behaviours, for example the frequency of 

eating ‘take away’ food. The ‘Assessor’ Health Data Service (HDS) (2002) 

recommended this practical method of analysing eating patterns. 

 

The Edinburgh Postnatal Depression Scale (EPDS) (Appendix 5), which is a validated 

instrument, was utilized to identify those mothers ‘at risk’ of postnatal depression and 

allow for prompt exclusion and referral to their Doctor (Pope & Watts, 1998). For those 

participants eligible for the study the EPDS provided a useful score to determine any 

psychological changes. 

 

The maternal-infant interaction data was collected in a ‘Personal Record Booklet’ 

(Appendix 6) designed by the researcher. This booklet was used by the mothers on a 

weekly basis to document their thoughts, feelings and attitudes towards their postpartum 

transition and their baby. 

 

1.7 Benefits of the Study: 

Possible benefits of the structured postpartum exercise and well-being program are the 

prevention of weight retention or obesity by increasing metabolism, increased physical 

work capacity (endurance and strength), increased cardiovascular and respiratory 

efficiency (fitness) and improve mood or self-esteem (Egger, Champion, & Bolton, 1998; 

Larsen-Meyer, 2002). The provision of the program’s healthy eating advice to consume 

low glycaemic index carbohydrates and that restricts dietary energy intake (McCrory, 
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2000; O'Toole, Sawicki, & Artal, 2003). Group empowerment and the beneficial effects 

of group interaction provide new mothers with valuable peer support.  

 

Incorporating the baby as the weight resistance for the postpartum exercise, as illustrated 

on Appendix 1, and well-being session may make the exercises fun and enhance 

maternal-infant interaction. Mothers, who participate in an outdoor structured exercise 

postpartum, may inspire lifetime habits of regular exercise and healthy eating for the 

whole family. 

 

1.8 Summary 

Chapter 1 has described the problem, the aims, objectives and hypotheses of this study, 

which will investigate the effect of a community mother-with-baby exercise and well-

being program on maternal weight retention postpartum. The research design, 

intervention and various assessment tools have been described briefly. 

 

Chapter 2 will review the literature associated with postpartum weight retention, relevant 

anthropometric measurements of postpartum women, factors that influence postpartum 

weight, maternal-infant interaction and the possible physical and psychosocial impact of 

a structured postpartum exercise program. 
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Chapter 2: Literature Review 

 

2.1 Introduction 

This chapter will discuss the factors that influence a woman’s ability to lose excess 

weight and regain pre-pregnant body weight and shape postpartum. The literature review 

will explore the impact of postpartum exercise on maternal weight and shape, as well as 

the psychosocial impact of exercise on the new mother and baby dyads. 

 

The evidence related to postpartum weight retention and regaining pre-pregnant body 

weight and shape postpartum is dated, with a limited number of valid recommendations 

of how to lose the retained postpartum body weight. In addition, it would appear from 

this review of current literature there are no studies that measure body shape changes 

postpartum. This chapter will firstly review the current literature relating to the study’s 

main aim that is, the factors influencing postpartum weight retention and regaining pre-

pregnant body weight and shape postpartum. These factors have been identified as pre-

pregnant weight, pregnancy weight gain, parity, mode of birth, breastfeeding, postpartum 

exercise and eating patterns postpartum. In addition, this chapter will review maternal-

infant interaction and the psychological impact on mothers engaged in a postpartum 

exercise program, which addresses the secondary aim of this study. 

 

2.2 Postpartum body weight and shape 

For western women the childbearing years have been identified as a period of risk for 

obesity and consequently of public health concern (American College of Sports 

Medicine, 2000; Hinton, Olson, & Peregrin, 2001; Olson et al., 2003; Siega-Riz, 

Evenson, & Dole, 2004). The percentage of overweight childbearing women in America 

almost doubled between the years of 1960 to 1994 (Flegal, Carroll, & Kuczmarski, 

1998). The postpartum transition involves complex physical, social and emotional 

changes during which time unhealthy eating patterns and physical inactivity are often 

established and obesity can develop (Crowell, 1995; Gennaro & Fehder, 2000). The 

World Health Organisation (1998) defined an overweight adult as a body mass index 
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(BMI) of 25-29.9, obesity as BMI 30-39.9 and morbid obesity as BMI over 40. (See 

Table 2.1 below). 

 

  BMI  Risk of co-morbidities 

Normal BMI 18.5-24.9 average 
Overweight:     
Pre-obese 25.0-29.9 increased 
Obesity class I 30.0-34.9 moderate 
Obesity class II 35.0-39.9 severe 
Obesity class III >40 very severe 

WHO 1998 standard classification of obesity (Table 2.1) 

 

The American National Task Force on Prevention and Treatment of Obesity (ANTF 

1994), Crowell (1995) and Larsen-Meyer (2002) agreed that the postpartum period is a 

critical period for weight gain. The International Obesity Task Force (IOTF 2002) 

identified the health risks of obesity as an increase in cardiovascular disease, some 

cancers, diabetes mellitus and psychological disorders. There is a lack of validated 

guidelines for the management of obesity in pregnancy and postpartum, which is 

worrisome considering the population in the Western world is getting heavier (Frohlich, 

2002). The Australian Bureau of Statistics (2003) reflected this trend reporting a 

significant overall increase of 42% of women who were classified as overweight or 

obese, across all age groups. 

 

Postpartum weight retention was defined by McCrory (2000) as “the difference between 

postpartum weight and pre-pregnancy weight” (p.175). A recent prospective study of 622 

healthy postpartum women affirmed that nearly 25% of women retain 4.55 kg or more at 

one year postpartum (Olson et al., 2003). Parker (1994) found that this weight gain was 

likely to be permanent and possibly compounded with subsequent pregnancies. In 

contrast, Olsen & Mundt (1986) demonstrated that 28% of women return to pre-pregnant 

weight by 6 weeks postpartum. Immediate weight loss post birth, which according to 

Kwasnicki (1997) is between 4.5–5.8 kg, is related to the expulsion of products of 

conception: the baby, placenta, amniotic fluid and blood loss. A further 2 kg is lost 



Chapter 2: Literature Review 

8 

secondary to significant diuresis and perspiration one week after birth (Butte, Garza, 

Stuff, Smith, & Nicholds, 1984; Kwasnicki, 1997). The complex anatomic and 

physiologic changes that occur during the postpartum period are mostly complete by six 

weeks after birth, others continue for several more months (Blackburn, 2003; Walsh, 

2001). 

 

Postpartum weight gain was found to be more than the gradual weight gain observed in 

women as a result of the aging process (Olson et al., 2003). According to Tulman & 

Fawcett (2003) “research already has revealed that during their adult lives, women who 

have given birth gain, on average, more weight than women who have not had children” 

(p.99). This may place childbearing women at more of risk of developing obesity and 

related co-morbidities than non childbearing women (Olson et al., 2003; Siega-Riz et al., 

2004; The American National Task Force on Prevention and Treatment of Obesity, 

1994). 

 

Postpartum BMI concomitantly reflects body weight as BMI is a measure using weight in 

kilograms divided by the square of height in metres (kg/m2). Many studies on postpartum 

weight retention have made reference to BMI, as it is a universally accepted classification 

of weight (Institute of Medicine, 1990b; World Health Organisation, 1998). For example 

the large longitudinal study by Gigante, Victora, & Barros (2001) examined the impact of 

breastfeeding on long term weight retention and showed that the BMI increased by 2 

kg/m2 over a 5 year postpartum period. Also a randomised trial study on overweight 

postpartum women evaluated the effect of a diet and exercise program compared with no 

intervention postpartum and found that more women in the intervention group dropped 

their BMI below 25 kg/m2 when compared to the control group (Lovelady, Garner, 

Moreno, & Williams, 2000). 

 

Body shape changes significantly during pregnancy as a result of abdominal growth. This 

change in shape together with the musculoskeletal effects of oestrogen and relaxin, alter 

the pregnant woman’s center of gravity resulting in a degree of lordosis of the sacral 

spine (R. Artal & Buckenmeyer, 1995). Regaining pre-pregnant posture is slow with the 
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maternal joints and ligaments taking up to three months to return to their pre-pregnant 

state (R. Artal & Buckenmeyer, 1995; Henderson & Macdonald, 2004). 

 

Poor flexibility of the lower back, trunk, hip, hamstrings and abdominal muscles in adults 

is a result of postural deviations (McArdle, Katch, & Katch, 2000). Body flexibility or 

suppleness is likely to be further altered in postpartum women, which may be related to 

the level of oestrogen and relaxin remaining in their body. Backache is therefore a 

common postpartum complaint that often impacts on the woman’s level of activity and 

flexibility (R. Artal & Buckenmeyer, 1995). The most common test used to measure 

lower back suppleness, static flexibility as well as predicting lower back problems is the 

sit and reach test (S&R) (Baltaci, UN, Tunay, Besler, & Gerceker, 2003). The average 

S&R measurement is 36 – 40 cm for women (Kenney, 1995). In general terms, it is 

acknowledged that flexibility S&R measurement is greater in females than males and 

decreases with age (McArdle et al., 2000). There are few studies that measure flexibility 

in postpartum women. However, a Canadian pilot study by Dumas, Adams, & Dolan 

(1998) studied five postpartum women who demonstrated an increase in lumbar range of 

flexibility at 16 weeks postpartum compared to the pre-pregnant value. The results 

suggest that the effect of the pregnancy hormones on joint laxity does not dissipate 

immediately after birth (Dumas et al., 1998). Predictably, the small number of 

participants limited the applicability of the findings of this paper. 

 

Dugdale & Eaton-Evans (1989) stated that the high level of oestrogen in pregnancy is 

also responsible for the gynoid fat deposition. This is reflected in the body shape of 

postpartum women and can be measured by the waist-hip ratio (WHR), which is an 

accepted index to estimate regional fat distribution and a risk indicator for cardiovascular 

disease (Mayo, Grantham, & Balasekaran, 2003; Welborn, Dhaliwal, & Bennett, 2003). 

The WHR is a comparison between the waist circumference, with hip circumference and 

a ratio of greater than 0.8 for women being defined as overweight (McArdle et al., 2000). 

A longitudinal five year study involving 312 postpartum women in Brazil reported a 

mean WHR of 0.81 (Gigante et al., 2001). 
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The key anthropometric measures of value to the health professional are weight, height 

and body fat. However, body weight measurement alone, does not provide the whole 

body composition picture. To determine relative health risk a selection of anthropometric 

measures are necessary as there is not one entirely satisfactory measure (Egger & 

Swinburn, 1997). Body Mass Index is a universal calculation to assess weight relative to 

height (American College of Sports Medicine, 2000), although, it does not estimate body 

fat distribution or account for different populations. A practical method of measuring 

body fat percentage or levels of fatness and leanness is Bio-impedance electrical analysis 

(BIA). 

 

Total body fat and the distribution of body fat are effective indicators of health status. A 

large comprehensive retrospective study over 24 years on 116,564 American women 

aged between 30 - 55 years by Hu et al (2004) specifically identified that an increased 

adiposity and physical inactivity were strong and independent predictors of premature 

death. The average healthy range for body fat percentage for a female aged between 18 - 

39 years is between 21 - 31% (Frisch, 1994). A high mean BIA of 38.94% was reported 

in Gigante et al’s (2001) Brazilian longitudinal study involving 154 postpartum women. 

This study investigated the effects of breastfeeding on maternal weight and body fat and 

the body fat percentage was measured through BIA. Bio-impedance electrical analysis 

composition scales have been validated against underwater weighing the old ‘gold 

standard’ to measure body composition, with no significant difference between the two 

methods of measuring body fat (Foss, 1998; Utter, Nieman, Ward, & Butterworth, 1999). 

 

2.3 Factors influencing postpartum weight retention and regaining pre-pregnant 

body weight and shape postpartum: 

There are many factors that influence a woman’s ability to lose excess postpartum weight 

and regain pre-pregnant body weight and shape postpartum. Lifestyle changes related to 

child-rearing influence weight retention postpartum (Hinton et al., 2001). For the new 

mother these lifestyle changes range from social to environmental conditions, such as 

relinquishing employment and becoming a one salary family, together with altered sleep 

and eating patterns (Ringdahl, 2002). The key factors that appear to influence changes in 
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postpartum weight and shape include pre-pregnant weight, pregnancy weight, parity, 

mode of birth, breastfeeding, postpartum exercise and eating patterns (Crowell, 1995; 

Hinton et al., 2001; Larsen-Meyer, 2002). 

 

The majority of factors influencing postpartum body shape and weight are fixed and 

therefore hard to manipulate. However, eating patterns and physical activity are 

potentially modifiable postpartum (McCrory, 2000). Current Australian Dietary 

Guidelines and Australian Physical Activity Guidelines for adults recommend a 

systematic approach to weight management that includes an active lifestyle with greater 

than thirty minutes of physical exercise everyday, eating foods that are both low in 

saturated fat and have a low glycemic index. The same approach can be utilized to assist 

the postpartum woman to reduce the postpartum weight retention and regain her pre-

pregnant body shape and weight, with a small caloric increase of 100 - 500 kcal/day for 

the lactating mother (Riordan & Auerbach, 1998). 

 

2.3.1 Pre-pregnant weight: 

A large study of 2338 women investigated postpartum weight change associated with 

reproduction and demonstrated that pre-pregnant BMI was the most important predictor 

of postpartum BMI (Coitinho, Sichieri, & D'Aquino Benicio, 2001). This Brazilian cross-

sectional study that explored the association of body weight with parity and 

breastfeeding, found that women with a normal BMI pre-pregnancy retained less weight 

postpartum compared to women with higher pre-pregnant BMI. O'Toole, Sawicki, & 

Artal (2003) concurred with Coitinho et al (2001) and  found that women who were 

overweight prior to pregnancy were unlikely to lose their pregnancy weight without the 

help of formal intervention. Pre-pregnant weight greater than 136 kg has been associated 

with adverse pregnancy outcomes such as gestational diabetes, pre-eclampsia and 

caesarean delivery according to a large 1998 - 1999 New York City study (Rosenberg, 

Garbers, Chavkin, & Chiasson, 2003). O'Toole, Sawicki, & Artal (2003) agreed that 

being overweight or obese prior to pregnancy suggesting that obesity is a common high-

risk obstetrical situation. Galtier-Dereure, Boegner, & Bringer (2000) concurred with 

this, having compared 435 pre-pregnant women with BMI greater than 25 to those with 
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BMI between 20 – 24.9, and concluded that overweight pre-pregnant women presented 

major economic and medical consequences of pregnancy. It is worth noting that all of 

these studies rely upon postpartum women’s recall to self-report their pre-pregnant 

weight, with the exception of women involved in preconception or fertility care, therefore 

reliability could be questioned. 

 

2.3.2 Pregnancy Weight: 

The total average weight gain during pregnancy is 11.4 - 13.6 kg,  which includes 5 kg 

for the fetus, placenta and amniotic fluid, 0.9 kg for uterine growth, 1.8 kg for blood 

volume increase, 1.4 kg for breast tissue growth and 2.3 – 4.5 kg increase in maternal fat 

stores (American College of Obstetricians and Gynecologists, 2000; Olds, London, & 

Ladewig, 1996).  

 

The following table from the Institute of Medicine (IOM) (1990b) provides 

recommendations specific to pregnancy weight ranges based on pre-pregnant BMI (Table 

2.2). Although, dated these BMI recommendations are useful in light of the increase in 

obesity in childbearing women. It is noteworthy to point out that the IOM (1990b) BMI 

classifications do not reflect the more recent WHO (1998) BMI classification. 

 

Classification BMI Recommended Pregnancy Weight Gain 
Underweight < 19.8 12.5 -18 kg 
Normal weight 19.8 - 26 11.5 - 16 kg 
Overweight >26 - 29 7 - 11.5 kg 
Obese > 29 6 kg 
Institute of Medicine (1990b) pregnancy weight ranges based on pre-pregnant BMI recommendations 
(Table 2.2). 
 
A systematic review of studies by Abrams et al (2000) that recommended these IOM 

(1990b) guidelines, concluded that the IOM (1990b) pregnancy weight gain ranges are 

associated with the best outcome for mothers and infants. Furthermore, several other 

studies demonstrated gestational weight gain above the IOM (1990b) recommendations 

was strongly associated with postpartum weight retention (Boardley, Sargent, Coker, 

Hussey, & Sharpe, 1995; Carmichael, Abrams, & Selvin, 1997; Crowell, 1995; Olson et 

al., 2003). An American prospective study of 274 young (12 - 29 years of age), low-
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income women, with normal pre-pregnant BMI by Scholl, Hediger, Schall, Ances, & 

Smith (1995) clearly illustrated this. The women with excessive pregnancy weight gain, 

more than 0.68 kg/week between 20 - 36 weeks gestation, retained more weight, attained 

a greater BMI, and had higher body fat percentage and overweight postpartum. 

 

2.3.3 Parity: 

Dewey, Heinig, & Nommsen (1993) suggested that the greater the parity the greater the 

postpartum weight loss. This could simply be the increased energy expenditure related to 

the increased mothering workload with each child. In contrast, other studies assert that 

the risk of obesity increases with parity. Wolfe, Sobal, Olson, & Frongillo’s (1997) study 

of 5,707 American women demonstrated that weight retention associated with parity 

averaged about 0.5 kg per child. However, the Institute of Medicine (1990b) systematic 

review reported the median retained weight postpartum was 1 kg for white women and 3 

kg for black women. The Coitinho et al (2001) large Brazilian study on weight change 

related to parity and breastfeeding demonstrated that the effect of parity was small. 

Whereas, a study by Ohlin & Rossner (1990) on a group of morbidly obese postpartum 

women, demonstrated that 40 – 50% of the participants’ obesity originated from their 

previous pregnancies. It is possible the repetitive exposure to the fat storing hormones of 

pregnancy may be responsible for this postpartum weight retention. 

 

2.3.4 Mode of birth: 

Vaginal and lower uterine segment caesarean section (CS) modes of birth have different 

postpartum transitions. A study on pregnancy weight gain reported that excessive 

pregnancy weight gain was an independent predictor of CS birth (Stotland, Hopkins, & 

Caughey, 2004). Kaiser & Kirby (2001) also identified an increase in CS rates in 

overweight pregnant women. These findings compound the issue of whether the CS 

mode of birth or the excessive weight gain was the cause of retained body weight 

postpartum. In complete contrast findings from a large American study by Schauberger, 

Rooney, & Brimer (1992) demonstrated that women who gave birth by CS lost more 

weight at 2 weeks and 6 weeks, but not at 6 months postpartum when compared with 

women following a vaginal birth. 
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Caesarean section mode of birth involves a surgical incision in the abdominal wall and 

uterus, consequently the abdominal muscular strength is weaker than after a normal 

vaginal birth (Henderson & Macdonald, 2004). During pregnancy the abdominal muscles 

are stretched and in some cases can overstretch to cause diastasis of the rectus muscle. 

This early postpartum condition is the separation of the rectus muscles resulting in a gap 

in the midline of the abdomen, rendering weak abdominal strength (Henderson & 

Macdonald, 2004). Abdominal strength plays a major role in providing pelvic stability 

and assists in supporting the spine. Sit-up rating measures abdominal muscular strength. 

This test result may be affected by the mode of birth that could limit the postpartum CS 

woman’s abdominal strength score. The mode of birth may also change the postpartum 

woman’s flexibility by two mechanisms that affect the general population, that is 

abdominal surgery would limit flexibility and flexibility is lost rapidly during inactivity 

post CS (Foss, 1998; Wilmore, 1994). 

 

Ringdahl (2002) suggested that women who experienced complicated births may need to 

gradually increase exercise based on their discomfort level. Henderson & Macdonald 

(2004) and American Council on Exercise (2001) provided different postpartum exercise 

intensity programs for women following a vaginal birth and CS birth.  For example, 

postpartum women who experienced a vaginal birth should start pelvic floor exercises as 

soon as possible after birth and the transversus and pelvic tilting exercises on the first day 

postpartum. Whereas, following a CS birth only circulatory and deep breathing exercises 

are encouraged soon after birth, pelvic floor and gentle abdominal exercises can be 

performed after day five (Henderson & Macdonald, 2004). The American Academy of 

Pediatrics & American College of Obstetrics & Gynecology (1997) recommended that 

women return to pre-pregnant exercise routines by 4 - 6 weeks postpartum for vaginal 

birth and 6 - 8 weeks for postpartum women that had a CS. 

 

2.3.5 Breastfeeding: 

Breastfeeding influences postpartum weight as physiologically lactation increases the 

metabolic rate by 60% (Blackburn, 2003). Breastfeeding has been recognized as an 
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effective form of fat burning using 400kcal of energy per day (Frisch, 1994). Zammi 

(1985) suggested that high levels of prolactin associated with lactation are responsible for 

an increase in lipolysis.  

 

The fat deposited during pregnancy provides a possible nutrient reserve during times of 

food deprivation and an energy source for lactation (Riordan, 2005; van Raaij, 1989). The 

increase in insulin and progesterone contributes to pregnancy lipogenesis. During 

lactation fat is redistributed to the upper limbs, including the triceps subcutaneous fat 

(Dugdale & Eaton-Evans, 1989). Kwasnicki (1997) demonstrated that lactation reduced 

maternal fat. Kwasnicki tried to demonstrate that, “the compound effect of exercise and 

breastfeeding on improving maternal body composition may encourage more women to 

participate in both of these healthy activities, thus improving her and her infant’s health” 

(p.2). Kwasnicki’s (1997) study results showed that if breastfeeding did not occur, fat 

would be more difficult to mobilize. Unfortunately, the study’s small sample size of 

eleven with no control group limited the generalizability of the findings. 

 

Several studies that have investigated the effects of exercise on breastfeeding women 

have found that moderate exercise has no deleterious effects on breast milk or the baby’s 

reaction to it (Davies, Wolfe, Mottola, & MacKinnon, 2003; Dewey et al., 1993; 

Lovelady, Lonnerdal, & Dewey, 1990). Recommended dietary allowance (RDA) for 

lactation is an additional 400 - 500 cal/day (American Council on Exercise, 2001; 

Riordan, 2005) with levels of energy expenditure of 1800 - 2700 kcal/day (Lawrence & 

Lawrence, 1999; McCrory, 2000). Nevertheless, the relationship between breastfeeding 

and weight loss remains debatable (Schauberger et al., 1992; Walker & Freeland-Graves, 

1998). This disagreement may relate to studies’ differing definitions of lactation and 

related terms such as exclusive, partial or token. Several international studies suggested 

that mothers who breastfeed more frequently and for a longer time postpartum lost more 

weight then their counterparts (Kac, Benicio, Velasquez-Melendez, Valente, & 

Struchiner, 2004; Riordan & Auerbach, 1998; Sowers, Zhang, & Janney, 1998). Dewey 

et al (1993) confirmed that the weight loss in lactating women was greater from six 

months to one year postpartum. A Brazilian study by Gigante et al (2001) demonstrated 
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that at four months postpartum all their collected anthropometric measurements of 

mothers who exclusively breastfeed were leaner than those who partially breastfed or 

bottle fed their babies. Whereas, a large American study by Schauberger et al (1992) 

found that breastfeeding did not assist women to lose weight postpartum. 

 

Breastfeeding and the inherent influence of prolactin will not only increase appetite, the 

high levels of prolactin often result in low maternal physical activity (Lovelady et al., 

1993). Prolactin therefore has the potential to increase dietary intake and reduce energy 

expenditure, with a probable weight gain net result. This was confirmed by a Food & 

Agriculture Organisation/World Health Organisation/United Nations statement that the 

sedentary lifestyle of western women during lactation have an actual 355 kJ/day savings 

on physical activity (as cited in (Sherriff & Hartmann, 1995). 

 

Gradual weight loss postpartum of approximately 0.5 kg per week is recommended by 

Institute of Medicine, (1990a) and shown to have no adverse effects on breastfeeding 

(Institute of Medicine, 1990b; van Raaij, 1989). A randomized trial of 67 overweight 

breastfeeding women by McCrory et al (1999) stated that “short-term weight loss 

resulting from a combination of dieting and aerobic exercise appears to be the safest and 

best method for breastfeeding mothers” (p.965). 

 

It would appear that from a local perspective the Department of Health Western Australia 

(DOH) agrees that there is a positive relationship between breastfeeding and weight loss, 

as evidenced by their recent information brochure publication from the Nutrition & 

Physical Activity Branch called ‘Breastfeed and Shape Up’ (Department of Health 

Western Australia, 2004). The 2004 brochure claims that “breastfeeding helps your body 

return to normal after childbirth with a speedy return to pre-pregnancy shape and body 

weight” (p.2). The main headings of the brochure’s states “Breastfeeding helps you shape 

up. Breastfeed for at least 12 months. Be sure to choose nutritious foods. A sensible aim 

is to lose half a kilogram a week” (p.1). The brochure’s recommendation was based on 

the National Health and Medical Research Council (NHMRC) (2003), Department of 

Health and Aging (1998) and Horta, Kramer & Platt (2001). The NHMRC (2003) 
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reported a health advantage of breastfeeding of possible accelerated weight loss and 

return to pre-pregnancy body weight” (p.6). 

 

2.3.6 Postpartum Exercise: 

From a health professional’s viewpoint the postpartum period is an excellent ‘window of 

opportunity’ to promote physical exercise and facilitate healthy lifestyle changes at a time 

when midwives and child health nurses are actively involved in women’s care. Ringdahl 

(2002) agreed that “the postpartum period is an ideal time for clinicians to promote the 

importance of physical fitness”(p.31). Exercise is defined as a “subset of physical activity 

that is planned, structured, repetitive and purposive for improvement or maintenance of 

fitness” (The Royal Australian College of General Practitioners, 2004) (p.24). 

 

Postpartum mothers are less likely to be involved in physical exercise programs than 

women without children (Miller, Trost, & Brown, 2002; Verhoef & Love, 1994). A 

national report on childbearing women aged between 15-44 years by the Australian 

Bureau of Statistics (1998) confirmed that only 16-42% were involved in enough exercise 

for health maintenance. The barriers to participate in exercise may include lack of time, 

the cost of a gym membership, limited access to the gym, related baby-sitting costs, 

separation of the mother-infant dyad and related breastfeeding issues and stress 

incontinence (Mason, Glenn, Walton, & Hughes, 2001; Ringdahl, 2002; Sampselle, Seng, 

Yeo, Killion, & Oakley, 1999). Childbirth morbidity such as urinary or faecal stress 

incontinence, is often under-reported possibly due to embarrassment or the woman not 

wanting to trouble the health professional (Mason et al., 2001). Haemorrhoids, 

constipation, headaches, anaemia, backache, breast and perineal pain are all common 

postpartum health problems that may discourage the woman from engaging in a healthy 

lifestyle, such as exercise (Ringdahl, 2002; Sampselle et al., 1999). A qualitative study of 

42 British postpartum women demonstrated those who experienced stress incontinence 

were reluctant to seek help (Mason et al., 2001). The response rate for this study was 

poor possibly due to the embarrassing nature of the study according to Mason et al 
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(2001). McCrory (2000) recommended that “research is needed on how women can 

overcome barriers to maintaining a postpartum exercise routine” (p.181). 

 

An American longitudinal study of forty-four (44) low-income postpartum women used 

pedometer readings to calculate physical activity. The Yamx Digi-Walker pedometer was 

used, which has been validity in several other comprehensive field studies and it proved 

to be both cost effective and reliable instrument for calculating steps taken. This study by 

Wilkinson, Huang, Walker, Sterling, & Kim (2004) conducted interviews at three months 

postpartum to recall their physical activities over the past seven days and compared this 

to the control group. To increase the accuracy of these scores an algorithm developed by 

Welk, Thompson and Galper (2001) was used. The results demonstrated that the 

postpartum women averaged fifty minutes more sleep and about two-hundred minutes 

more in sitting time each day compared to thirty physically fit adults. In addition, this 

postpartum cohort were purported to have spent less time in moderate and high intensity 

activity than the national recommendation of at least thirty minutes of moderate intensity 

activity on most days. However, a pedometer does not measure upper body activity or 

able to rate the intensity of an exercise, so it is uncertain of how they rated the intensity 

of physical activity. The average daily pedometer record of these postpartum women was 

6,262 steps and was lower than the 11,603 for the thirty fit adults. This study quantified 

and confirmed that women are spend more time sitting and are less physical active during 

the postpartum period as previously suggested by Lovelady et al (1993), Crowell (1995) 

and Gennaro & Fehder (2000). Wilkinson, Huang, Walker et al (2004) recommended that 

postpartum physical activity counselling could be based on the American College of 

Sports Medicine (ACSM 2000) and the U.S. Department of Health and Human Services 

(1998) guidelines. 

 

A recent Australian descriptive cross-sectional survey of 450 mothers with infants from 0 

- 5 years of age, assessed the mothers’ attitudes in relation to the concept of a pram 

walking exercise program and the surveyed respondents stated that the program had the 

“potential to be an attractive physical activity option for mothers of young children” 

(Currie & Develin, 2002) (p.890). Currie & Develin (2002) reported over 90% of the 
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surveyed women agreed that pram walking could improve physical fitness and increase 

mental well-being.  Also Currie & Develin (2002) identified the social value of a group 

exercise program and stated “The mothers themselves are able to socially support one 

another and gain self-empowerment, knowledge and skills in exercising” (p.892). Group 

intervention and health education with other postpartum women is an influential group 

empowerment strategy (Hinton et al., 2001). Group intervention facilitates the individuals 

to interact and influence each other’s choices of action (Aberg, 2000). An Australian 

quantitative study of postpartum women engaged in pram walking as a postpartum 

exercise and support program evaluated the exercise program’s information resource kit. 

The participants identified the beneficial effects of group interaction by reporting “the 

feelings of support provided by a group of new mothers with similar needs and concerns” 

(Currie, 2001) (p.24). This effect may have occurred in any program engaging a group of 

postpartum women. Without a control group comparison this outcome could not be 

specifically attributed to the postpartum exercise and support program. 

 

Henderson & Macdonald (2004) identified “the overall aim of postpartum exercises is to 

restore the woman to the pre-pregnant state as soon as possible” (p.390). However, there 

is a lack of comprehensive, evidence-based recommendations for postpartum exercise. 

The American College of Obstetricians and Gynecologists (ACOG 2003) recommended 

that “exercise routine may be resumed only gradually after pregnancy and should be 

individualized” (p.10). The most consistent health professional advice of when to 

commence aerobic and weight resistance exercises in the postpartum period is between 

one month to two months after birth dependent on the mode of birth and following a 

health clearance. 

 

An Australian exercise program called ‘Mum’s the Word’ supported by New South 

Wales (NSW) Health (New South Wales Sport and Recreation, 2001) suggested that 

“Following the postnatal check-up six weeks after the birth, it is usually safe for more 

vigorous exercises to be attempted” (p.7). This is when most of the physiologic 

postpartum transitions are complete (Blackburn, 2003) and therefore the risk of exercise 

induced injury is reduced. Artal & Buckenmeyer (1995) concurred stating postpartum 
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exercise guidelines should be based on the physiological changes that take place at that 

period. They go on to recommend doctors should refer postpartum women to postpartum 

fitness classes conducted by American College of Obstetricians and Gynecologists or 

American College of Sports Medicine certified exercise leaders. Similar referral in 

Australia involves physiotherapists, midwives or fitness consultants. A variety of 

postpartum exercise programs are currently available, which are conducted in a range of 

settings, such as the maternity hospitals, gyms, outdoor parks and swimming pools for 

postpartum water aerobics (Currie & Develin, 2002; Department of Health Western 

Australia, 2004). 

 

Most postpartum exercise programs currently available have been developed on an ‘ad 

hoc’ basis and from an historical perspective rather than evidence-based or holistic. 

According to Wilkinson et al (2004) most activity questionnaires are designed and 

validated for men, with few, if any physical activity parameters for postpartum women 

that have been validated against the independent variable measures of physical activity. 

However, McCrory (2000) a research scientist in energy metabolism provided guidelines 

for postpartum exercises that are based on controlled intervention studies in lactating and 

non-lactating women. She stated in her exercise guidelines “Keep in mind that exercise 

without dieting probably won’t produce weight loss, but it is still beneficial in other 

ways”. 

 

Exercise is a major factor in the maintenance of health of an individual. Among its 

proven benefits are: 

·  Increased physical work capacity (strength, endurance). 
·  Increased cardiovascular and respiratory efficiency. 
·  Decreased risk of coronary heart disease. 
·  Changes in body metabolism (e.g. reduced level of obesity). 
·  Delay of physiological ageing effects. 
·  Psychological effects (e.g. stress reduction, increased self-confidence). 

(Egger et al., 1998). 
 

Postpartum exercise improves the postpartum mother’s cardiovascular fitness (Sampselle 

et al., 1999). Circulatory measurements such as blood pressure (BP), resting heart rate 

(RHR) and the Rockport walk test provide information on cardio-respiratory status. 
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These three measurements can improve with regular physical exercise. Resting heart rate 

can be used to approximate aerobic fitness (R. Artal & Buckenmeyer, 1995). The most 

feasible and suitable endurance test to measure the aerobic energy and cardio-respiratory 

system for people with poor fitness is the Rockport Walk Test. This test can estimate 

maximum oxygen uptake score (VO2max), which is an indication of an individual’s fitness 

level. The subjects walks as fast as possible on a treadmill for 1.6 km (1 mile), walk 

completion time is recorded, along with the heart rate immediately on completion of the 

test. Two well designed studies by Dewey et al (1994) and Lovelady et al (2001) 

examined aerobic fitness of postpartum exercising women and found an increase in their 

VO2max. 

 

The Health Development Agency (HDA) (2003) provided an evidence briefing related to 

both men and women regarding the management of obesity and overweight. The HDA’s 

review to manage weight in adults stated: 

There is evidence that increased physical activity is effective in producing a 
modest total weight loss. However, diet alone was more effective than exercise 
alone.     (Health Development Agency, 2003) (p.32). 

 

2.3.7 Eating Patterns: 

Artal & Buckenmeyer (1995) purported that exercise alone will not accomplish return to 

pre-pregnant shape or weight. The current nutritional advice to follow a low fat and low 

glycaemic index eating plan, endeavours to address the obesity pandemic which is 

thought to have been created by modern technology that encourages a sedentary lifestyle 

and consumption of fast, high fat, energy dense foods (World Health Organisation, 2001). 

Food intake is a complex behaviour that is affected by biological, psychological and 

social factors and is problematic to evaluate under real-life conditions (Hinton et al., 

2001). 

 
The HDA’s (2003) review to manage weight in adults stated: 

There is evidence that diets combining low fat and energy restriction, and low fat 
diets alone (30% or less of total daily energy derived from fat) are effective at 
treating obesity and overweight in adults. However, there is conflicting evidence 
regarding their relative effectiveness. 
    (Health Development Agency, 2003) (p.32) 
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In general, to maintain a healthy weight requires a balance between energy intake and 

energy expenditure dynamics. McCrory (2000) suggested a combination of caloric 

restriction and an increase in caloric expenditure through exercise as likely to be the best 

strategy to regain pre-pregnant weight and body shape, by facilitating fat loss and 

promoting lean tissue. 

 

McCrory (2000) provided the following eating pattern strategy that may counteract the 

eating behaviour identified by WHO: 

Increase intake of low-calorie foods (such as vegetables, fruit and water-based 
soups) and reduce intake of high-calorie food (such as sweets, cakes, cookies), 
snack items (such as French fries and potato chips), and added fats (such as butter, 
margarine, peanut butter, and salad dressing). 

 

O'Toole et al (2003) investigated the impact of structured diet and exercise intervention 

on forty overweight postpartum American women. The subjects were randomized to 

either a twelve-week structured or a self-directed diet and exercise intervention group. 

The diet for the control and experimental group was similar with the exception of an 

increase in protein intake for the experimental group. The results of the study 

demonstrated that those postpartum women in the structured intervention group had a 

significant weight loss and significant reduction in body fat percentage. The study’s small 

sample size of forty may limit the generalizibility of the results. 

 

A larger randomized controlled trial of sixty seven exclusively breastfeeding women 

between eight and sixteen weeks postpartum by McCrory et al (1999) demonstrated that 

body fat percentage loss was enhanced in the diet plus exercise group compared to the 

diet alone. This study randomly assigned and compared 22 lactating women to a diet plus 

exercise group, another 22 lactating women to a diet group and a control group of 23 

lactating women. Weight loss between diet plus exercise, diet and control groups was 1.9, 

1.6 and 0.2 kg respectively demonstrating that the control group was significantly 

different to the diet and the diet plus exercise groups. The limitation of this study was that 

it was only conducted over eleven days therefore reflecting only a short-term outcome. 
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McCrory (2000) produced useful guidelines specifically for lactating and non-lactating 

women. She developed a sample diet and exercise program for approximately 9 kg 

weight loss based on controlled intervention studies. McCrory (2000) is an advocate for 

the combination of dieting and exercises postpartum as it enhances fat loss and conserves 

lean tissue. 

 

There appears to be no study that has evaluated the benefits of an outdoor community 

mother-with-baby postpartum exercise and well-being program, where the baby is used 

for weight resistance exercises. 

 

2.4 Maternal-Infant Interaction: 

According to Tulman & Fawcett (2003) “The postpartum is a time of considerable 

psychological and social change, as the woman and her family adjust to the new 

member”(p.102). It is likely that keeping the mother and baby dyad together for 

postpartum exercise will promote maternal-infant attachment, family adjustment and 

well-being of both mother and baby, especially in the early postpartum period (Currie & 

Develin, 2000). Porter & Porter (2004) concurred, stating that “The first year of life 

forms the foundation of trust and security for the child’s future” (p.366). Riordan & 

Auerbach (1998) explained that “This exquisite dance of reciprocal reinforcement in the 

mother-infant dyad leads to the mothers’ “taking-in” her maternal role, cementing the 

mother-infant bond…. It is believed that attachment and bonding are human equivalent of 

imprinting” (p.518). Bowlby’s (1969) attachment theory suggests maternal-infant 

attachment develops through the interaction of biological and environmental dynamics 

during the first year of life. He also described attachment as a primary need of all human 

infants. 

 

Having time together enjoying postpartum exercises may enhance maternal-infant 

interaction. Porter & Porter (2004) suggested when providing a postpartum intervention 

focused periods of time on just mother and child, for enjoyable mother-infant 

interactions, relieved maternal stress and guilt from mother-infant separation. However, 
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the complex nature of maternal-infant interaction makes the cause and effect of 

individual interventions difficult to quantify. 

 

2.5 Psychological impact on mothers engaged in a postpartum exercise program: 

Postpartum exercise has been associated with a decrease in anxiety and depression 

(Koltyn & Schultes, 1997; Larsen-Meyer, 2002; Walker & Freeland-Graves, 1998). 

Furthermore, McCrory (2000) identified an improvement in self-esteem as a 

complimentary benefit of postpartum exercise. Postpartum weight retention often creates 

distress to postpartum women (Walker & Freeland-Graves, 1998). In addition, childbirth 

is classified as a major lifecycle stressor (Swendsen & Mazure, 2000). Riordan & 

Auerbach (1998), stated “Because thinness is often equated with feminine attractiveness, 

new mothers may be concerned about their weight” (p.518). The Australian Institute of 

Health and Welfare (AIHW 2004) bulletin reported that obese women compared with 

women in the healthy weight category stated being less delighted or pleased with their 

life. The International Obesity Task Force (IOTF2002) states “The psychological 

consequences of obesity can range from lowered self-esteem to clinical depression” 

(http://www.obesite.chaire.ulaval.cal.iotf). 

 

The following definition of Postnatal depression (PND) was provided by National Health 

and Medical Research Council (2000) (p.52): 

Postnatal depression is the most prevalent mood disorder associated with 
childbirth, referring to women who meet the diagnostic criteria for major or minor 
unipolar depression arising during the first postnatal year. 

 

Approximately 12 - 15% of mothers experience salient depressive symptoms (PND) in 

the months following childbirth (National Health and Medical Research Council, 2000). 

However, a recent review of the Cochrane database has identified varying PND 

prevalence rates, ranging from 3% to more than 25% in the first year postpartum (Dennis 

& Kavanagh, 2001). Early recognition of PND with prompt and appropriate professional 

treatment is crucial. The Edinburgh Postpartum Depression Scale (EPDS) (Appendix 5) 

assists health professionals to identify mothers with postpartum major depressive disorder 

and is a valid instrument in the perinatal period and up to twelve months following birth 
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(Pope & Watts, 1998). Midwives and other health professionals involved in the collection 

of EPDS data are ‘gatekeepers’ and are responsible for identifying those mothers ‘at risk’ 

and making prompt referrals (Gilbert & Harmon, 2002). Any mothers with EPDS scores 

of greater than twelve or those that answer yes to the final question relating to self harm 

are ‘at risk’ and should be referred to their Doctor or Clinical Psychologist. 

 

It remains unclear how  exercise alleviates depression, although exercise ‘by-products’ 

such as elevated body temperature, beta-endorphin, catecholamine levels and exercise 

induced acidosis may account for the psycho-physiologic benefits of exercise (M. Artal 

& Sherman, 1998).  Currie & Develin (2000) recommended exercise has as a 

preventative method for new mothers to reduce their risk of postnatal depression. 

 

Bringing a new baby home is a major life event (Swendsen & Mazure, 2000) one that 

may be accompanied by sleepless nights, from excitement or from a wakeful hungry baby 

requiring frequent feeding. Sleep is critical for health and practicing relaxation techniques 

have been purported to assist new mothers sense of well-being (Sichel & Driscoll, 1999). 

 

Further research is required to identify the psychological benefits of postpartum exercise 

and relaxation programs. To the author’s knowledge there are no studies that have 

evaluated the psychosocial benefits of a community mother-with-baby postpartum 

exercise program. 

 

The aims of this study, therefore, were to evaluate the impact of a postpartum exercise 

program on anthropometric measurements of women during the first year postpartum 

compared with a control group not engaged in a structured postpartum exercise program. 

The secondary aim was to describe the impact of the program on the psychosocial well-

being of mothers and determine to what extent this program promotes maternal-infant 

interaction. 
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2.6 Summary:  

This chapter has discussed the complexities of postpartum weight retention and regaining 

pre-pregnant body weight and shape postpartum. In summary, the literature review has 

presented supportive evidence for the relationship between postpartum weight and body 

shape retention and cause of overweight and obesity in women. A critical analysis of the 

empirical findings identified the key factors that influence changes in postpartum weight 

and shape. A general conclusion can be made that there is probably an association 

between being overweight pre-pregnancy and postpartum weight retention. Furthermore, 

postpartum exercises with the addition of a healthy eating pattern and relaxation 

techniques are shown to be effective health strategies to address this postpartum weight 

retention and may benefit the mother’s psychosocial well-being. Maternal-infant 

interaction was also reviewed. This study will provide some insight into what are the 

most effective exercise and eating plan strategies for postpartum women to lose excess 

weight postpartum and regain their pre-pregnant body shape and weight. 

 

Chapter 3 details the research design and methods utilized to test the hypotheses of this 

study. 
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Chapter 3: Research Design 

 

3.1 Introduction: 

This chapter will describe the methods chosen to address the aims and objectives of this 

study. The major aim of the study was to evaluate the impact of a community postpartum 

mother-with-baby exercise and well-being program on the anthropometric measurements 

of women during the first year postpartum. Consequently, this determined whether the 

program can assist women to lose excess weight postpartum and regain their pre-pregnant 

body shape and weight, when compared with a control group. A secondary aim was to 

describe the program’s impact of maternal-infant interaction and relaxation techniques, 

on the psychosocial well-being of mothers and determine to what extent this program 

promotes maternal-infant interaction.  

 

The factors influencing retention of postpartum shape and weight remain poorly defined. 

The relationship between postpartum exercise, healthy eating, relaxation techniques and 

the changes in postpartum weight and body shape is particularly unclear. Furthermore, 

there is limited information on the impact of a postpartum program that incorporates the 

baby for weight resistance exercises and pram walking, on maternal-infant interaction. 

 

To further the knowledge in this area the following the hypotheses were proposed: 

Postpartum women who attend a six-week community postpartum mother-with-baby 

exercise and well-being program would report a greater loss in excess retained weight 

and improve their body mass index postpartum when compared with postpartum women 

who do not attend a structured postpartum exercise program. 

 

A secondary hypothesis was that postpartum women who attend a six-week community 

postpartum mother-with-baby exercise and well-being program would report to regain 

their pre-pregnant body weight and shape when compared with postpartum women who 

do not attend a structured postpartum exercise program.  

 



Chapter 3: Research Design 

28 

The final hypothesis was that postpartum women in a six-week community postpartum 

mother-with-baby exercise and well-being program would report the maternal-infant 

interaction and psychosocial health benefits when compared to postpartum women not 

attending a structured postpartum mother-with-baby exercise program. 

 

3.2 Research Design: 

Pragmatic field trial without random allocation of participants to the intervention and 

control groups was chosen as a suitable design for this study. This is an appropriate 

method to use when evaluating new interventions under real-life conditions and is likely 

to better reflect conditions that prevail in practice rather than under the restrictive 

conditions of a controlled trial (Arrow, 1997; Drummond & Jefferson, 1996). This 

research design is used in delivering services, such as public health, where there is an 

requirement to ensure that new interventions are practical and cost effective (Klein, 

1997). 

 

The ‘Super Babes Australia™’ (SBA) is a community postpartum exercise program that 

was chosen as a suitable intervention for the study. The program was conducted in a 

Western Australian (WA) metropolitan park. A descriptive design involving an 

intervention group and a control group of postpartum women was studied in relation to 

body shape and weight changes, psychosocial health and maternal-infant interaction 

postpartum. The independent variable for this study was the intervention, the community 

postpartum exercise program and the dependent variable was the postpartum woman’s 

anthropometric measurements and the comments made by the women in a booklet. 

 

The study gathered descriptive data utilizing valid and reliable instruments applicable to 

the area of postpartum exercise. The research design was enhanced by triangulation using 

quantitative content analysis of narrative booklet remarks made by the postpartum 

women to describe their thoughts, feelings and attitudes towards their baby and 

postpartum transition over the six-week study period. Evans & Gruba (2002) 

recommended using triangulation when the research question was multifaceted “to throw 

light on the different facets” (p.91). The data was collected from February to June 2004. 
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The intervention group attended the standard SBA six-week exercise program conducted 

by a Fitness Consultant (FC). The exercise program known as ‘Super Babes Australia™’ 

(SBA), which is the only holistic postpartum mother-with-baby exercise and well-being 

program available in WA, was developed by a FC and endorsed by a Midwife in 2002. 

The program’s target group was mothers from six weeks to twelve months postpartum 

who lived in metropolitan Perth, WA. 

 

3.3 Study Setting: 

3.3.1 Intervention group (Appendix 3): 

The pre and post anthropometric assessment data collection and self-administration of 

questionnaires was conducted in a gym. The weekly data collection was performed prior 

to the commencement of a SBA session. The program was conducted in a metropolitan 

park, weather permitting, and in gyms in inclement weather. 

 

3.3.2 Control group (Appendix 3): 

The pre and post anthropometric assessment data collection and self-administration of 

questionnaires was conducted in the same gym that was used for the intervention group. 

The control group’s weekly data collection was performed at the venue of the mothers’ 

group gathering either in the gym, their own home or at a research station set up in a 

community centre adjacent to their Child Health Clinic. 

 

3.4 Sample and Sampling method: 

The sample consisted of forty seven (47) women between six weeks to twelve months 

postpartum, with a baby weighing less than ten kilograms. It was expected that the 

study's most difficult parameter to change was the loss of body fat percentage and for 

rigor this measurement was used to calculate power. In order to detect a difference of 

three (3) percent body fat between the intervention group and the control group, a sample 

size of twenty three (23) was required in each group at 81% power and at the 5% level of 

significance. This calculation was based on a standard deviation of 3.5% as determined 

by a statistician from reviewing participants from the 2003 SBA program. Consequently, 
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to allow for about 25% attrition from the trial, a sample size of thirty (30) in each group 

was recruited. 

 

For this study the intervention group consisted of thirty volunteer postpartum women 

enrolled in the exercise intervention program. The control group consisted of a 

convenience sample of thirty volunteer postpartum women who were not involved in a 

formal structured postpartum exercise program.  

 

This study involved a total of sixty postpartum women, with forty seven being eligible to 

participate. This included twenty-three for the intervention group and twenty-four in the 

control group. The reasons for thirteen women not being eligible to participate related to 

missed assessments or exclusion from the study due to an identified health risk according 

to the study’s exclusion criteria. The forty seven eligible participants had normal 

pregnancies and presented as healthy postpartum women during the study. The 

participants were recruited from the population of approximately 6,000 postpartum 

women living in the south metropolitan area of Perth. The participants were between 6 

weeks to 1 year postpartum. 

 

3.4.1 Inclusion criteria: 

The mothers in the intervention group were enrolled in the exercise intervention program 

for two, ninety-minute sessions per week for six consecutive weeks. To avoid back injury 

when using the baby for weight resistance and strengthening SBA exercises, the 

maximum baby weight was limited to ten kilograms. This is less than the recommended 

measure to adjust for the possible altered joint laxity common in postpartum women. The 

ten kilograms is well under the Occupational Health and Safety guideline 

recommendation stating “a ‘load constant’ of 23 kg was established by the National 

Institute for Occupational Safety and Health (NIOSH) in the United States as a carrying 

load that, under ideal conditions, is safe for 75% of females and 90% of males” NIOSH 

(1993). 
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3.4.2 Exclusion criteria: 

The following postpartum mothers were excluded from the study: those women with a 

multiple birth or a stillbirth in their most recent pregnancy, those under the age of 

eighteen years, those who did not speak English and those deemed medically unsuitable. 

Mothers exercising with two or more babies would increase the energy expenditure and 

therefore corrupt the study’s findings. Mothers of a recent stillbirth would not have a 

baby to perform the weight resistance exercises or interact with, therefore corrupting the 

study’s outcomes. Mothers under the age of eighteen years were excluded because of the 

legal age of consent and the difficulties associated with obtaining a second signature from 

a parent or guardian. Non-English speaking postpartum women were also excluded to 

ensure that the study was fully understood and the procedures were accurately adhered to. 

Finally, any physical condition that could affect their ability to participate in the 

intervention program or those deemed medically unsuitable for participation, for example 

BP greater than 140/90mmHg., or a postpartum major depressive disorder as identified 

by an Edinburgh Postnatal Depression Score (EPDS) greater than twelve (12) or 

answered yes to the final question which is related to self-harm were also excluded. 

 
3.5 Procedure: 

3.5.1 Procedure for the intervention group (See Figure 3.1): 

The main recruitment strategy for the intervention group volunteers was through a local 

community advertisement, research presentations at south metropolitan Child Health 

Clinics and distributing information with the SBA program’s brochure. The study was 

explained to the women who enrolled in the SBA program by the Fitness Consultant 

(FC). The postpartum mothers who were interested in participating in the study were 

asked to contact the researcher. An information sheet was provided to each participant 

(Appendix 8 & 9) and consent obtained to participate in the study (Appendix 10). A 

second consent to conduct the exercise assessment was also obtained (Appendix 11). 

 

This low impact postpartum maternal exercise program includes a half hour walk pushing 

their baby in a pram, twenty minutes of pelvic floor exercises, abdominal and lower back  
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Research Design 

 
Figure 3.1 Pragmatic field trial without random allocation of participations to control group research design of 
women 6 weeks to year postpartum N = 47. Comparison of a group of postpartum women engaged in a community 
mother-with-baby postpartum exercise program versus postpartum women with no structured postpartum exercise 
program. 

Recruitment 
(Jan-Feb 2004) 

Community newspaper 
advertisement 

Brochures distribution Research presentation at CHC 

Pragmatic Field Trial without 
Random Allocation of Participants 

(Feb – June 2004) 

Control Group 
N = 30 

Intervention 
Group 
N = 30 PRE-STUDY (Feb-May 2004) 

 
1. Questionnaires: (EPDS & 

Nutrition) 
2. Anthropometric 

Measurements: BP, RHR, 
Ht, Wt, Fat %, PR, Photos, 
RWT, S & R and SR. Eligible 

Control 
Group N = 24 
 

Eligible 
Intervention 

Group 
N = 23 Weekly: Wt, RHR 

& Booklet entries. 

POST-STUDY (April-June 2004) 
 

1. Questionnaires: (EPDS & Nutrition) 
2. Anthropometric Measurements: BP, 

RHR, Ht, Wt, Fat %, PR, Photos, 
RWT, S & R and SR. 

3. Collection of the ‘ Personal Record 
Booklet’ 

KEY 
CHC: Child Health Clinic 
EPDS:Edinburgh Postnatal Depression Scale 
BP: Blood Pressure 
Ht : Height 
Wt : Weight 
RHR: Resting Heart Rate 
Fat %: Body Fat Percentage 
PR: Posture Rating 
Photos: Body Profile Photographs 
RWT: Rockport Walk Test 
S & R: Sit & Reach Test 
SR: Sit Up Rating 
Intervention: 6 week SBA program 



Chapter 3: Research Design 

33 

strengthening utilizing their baby for weight resistance exercises, plus a ten minute 

mother-with-baby relaxation session. The promotion of interaction between the mother 

and baby throughout the program was a key feature of the program and considered 

integral to achieving optimal outcomes. The maximum weight of babies was limited to 

ten kilograms for ergonomic reasons and in accordance with Occupational Health and 

Safety guidelines NIOSH (1993). Advice on healthy eating for the mother was also 

provided. It was estimated that the energy expenditure for each SBA session would be 

approximately 1800 - 2000 kilojoules. This calculation was determined by a rating scale, 

that is based around an approximate body weight of 70 kg (Egger et al., 1998). The 

intervention group completed two, ninety-minute exercise and well-being sessions per 

week, for six consecutive weeks, resulting in a total of twelve sessions. 

 

3.5.2 Procedure for the control group:  

A research station was set up in a community centre adjacent to a child health clinic to 

obtain a convenience sample of volunteer mothers. Recruitment of the control group was 

from the same geographic location as the intervention group. The control group 

participants were also six weeks to twelve months postpartum with a baby weighing less 

than ten kilograms. The control group did not attend a formal structured postpartum 

exercise program. To include the social phenomenon that group interaction creates, the 

control group was involved in a mothers’ group weekly gathering. An information sheet 

was provided to each participant (Appendix 8 & 9) and consent obtained to participate in 

the study (Appendix 10). A second consent to conduct the exercise assessment was 

obtained (Appendix 11). 

 

3.6 Data Collection:  

Data was collected from women enrolled in the intervention program and from a control 

group of women not engaged in a formal structured postpartum exercise program. Data 

collection for the intervention group was started prior to the women commencing the 

exercise program, then continued on a weekly basis and completed following twelve 

SBA sessions attended over a six-week period. Likewise, data collection for the control 

group started prior to the commencement of the six-week study, then continued on a 
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weekly basis and completed following the six-week study period. Expert professional 

advice was obtained from a Midwifery Educator and an Exercise Physiologist to ensure 

all relevant measures were collected. 

 

The anthropometric measurements of the study’s postpartum women detailed in 

Appendix 3 allowed the researcher to identify the woman’s health status in relation to 

body weight, body shape and cardio-respiratory fitness. There were eight validated 

anthropometric indices analysed for this study, which were conducted under strict 

standard control. The researcher obtained inter-rate reliability of greater than 80% with 

an Exercise Physiologist for all selected anthropometric assessments during 2003. Test-

retest reliability was evaluated by the same observer using Cohen’s Kappa statistic. In 

addition, six other health screening instruments were used to extract required information 

and acquire a comprehensive insight into this area of retention of postpartum body shape 

and weight. All questions that required self-reported information (pre-pregnant 

weight/BMI, pregnancy weight gain and dress size) were posed twice to minimize data 

error. 

 

3.6.1 Pre and Post assessments for both groups (Appendix 3).  

The researcher, a midwife, conducted the anthropometric assessments as taught and 

deemed competent by an Exercise Physiologist. All pre and post assessments were 

performed in a gym. The following assessments are presented in the order in which they 

were performed. (See Figure 3.1). 

 

Blood pressure (BP) measurement was collected using a stethoscope, mercury 

sphygmomanometer and appropriate size inflatable cuff. An adult size cuff was used for 

women with arm girths between 24 - 32cm and large adult cuff for those with arm girths 

between 32 - 42cm as per the American College of Sports Medicine (2000) guidelines. 

The sphygmomanometer was placed at the level of participant’s heart and the BP was 

measured after the participant was seated for at least two minutes. The Korotkoff phase V 

technique was utilized which is recommended by the Australian Society for the study of 

Hypertension in Pregnancy (2000). This entailed detecting the diastolic blood pressure 
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when the pulse sound disappears and not just the change in pulse sound. If phase V was 

not present then the diastolic pressure was recorded as the muffled change in pulse sound 

(Korotkoff phase IV). 

 

For the resting heart rate (RHR) the radial pulse was counted for one minute in the effort 

to detect any heart beat irregularities. This was recorded after the participant had been 

seated and was relaxed according to recommendations made by Egger & Champion 

(1998) and Wilmore (1994).  

 

Waist Hip Ratio (WHR) involved measuring the waist circumference whilst the 

participant was standing with feet together, following exhalation at the narrowest point 

between the last rib and hips. The hip circumference was recorded as the level of the 

greatest gluteal protuberance then the WHR was calculated. 

 

Height was measured without shoes and socks using a stadiometer. The participants’ 

weight was also measured without shoes and socks by the bio-impedance electrical 

analysis scales. Bio-impedance electrical analysis (BIA) was performed with the 

participant in bare feet and with the pre installed height, weight and fitness level the 

scales calculated the body fat percentage. 

 

Demographic details included age, marital status, ethnicity, educational level and family 

income were recorded. Health assessment and obstetric history was also collected. The 

participants completed the nutrition scale a multiple-choice food frequency questionnaire, 

formulated by Health Data Service (HDS). The Edinburgh postnatal major depressive 

disorder scale (EPDS) multiple-choice questionnaire was also completed. 

 

To assess body shape self report of dress size, photographic body profiles and Posture 

Rating (PR) (Appendix 2) were obtained. The researcher captured anterior, posterior and 

lateral profile photographs of the participants in their swim wear or under clothes, which 

ever the participants were comfortable in. Whilst the participants were still in their swim 

wear PR of lateral and posterior profiles were scored out of total of one hundred. 
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For cardio-respiratory VO2max testing a Rockport Walk Test (RWT) was conducted. The 

participants walked as fast as possible on a treadmill for 1.6 km (1 mile), walk 

completion time was recorded, along with the heart rate immediately on completion of 

the test. 

 

Prior to conducting the Sit and reach (S&R) three trial test the participants completed the 

RWT, which acted as an effective warm up exercise an essential prerequisite for the S&R 

to prevent injury. For this flexibility test the participants were sat on a gym mat, legs fully 

extended with the bottom of their feet flat against the S&R box. With their hands on top 

of each other, slowly stretching the arms forward as far as possible, they slide their 

fingers along the yard-stick and held the position for two seconds. This procedure was 

performed and measured three times as per recommended guidelines McArdle et al 

(2000). 

 

Abdominal strength was measured by the Sit-up rating (SR) where the participant laid on 

a gym mat, on their back with knees flexed, feet as far away as possible from the body 

and with feet flat on the floor. The participant was instructed to breathe out during the 

entire sit-up movement. The individual was encouraged to perform a maximum of five 

different trunk curls. The participant receives a score of 1 to 5 depending on the SR stage 

achieved and the test finished when the participant fails any one of the stages. 

 

A well validated and widely used tool, the EPDS developed by Cox, Holden, & Sagovsky  

(1987) was self administered prior to program participation to identify and exclude those 

mothers ‘at risk’. The EPDS assists health professionals to identify mothers with 

postpartum depression and is a valid instrument in the perinatal period and up to twelve 

months following birth (Pope & Watts, 1998). The EPDS questionnaire involves the 

mother responding to ten items that refer to how she has been feeling for the last seven 

days. Any mother with an EPDS score greater than twelve, or an affirmative to the final 

question, which refers to self-harm, are ‘at risk’ and were referred to their Doctor or 

Clinical Psychologist by the researcher. 
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3.6.2 Weekly assessment (Appendix 3) 

Once a week the intervention group participants’ weight and body fat percentage was 

measured prior to the commencement of a postpartum exercise session at the designated 

park. These measurements were performed by the program’s ‘Fitness Consultant’, using 

the BIA scales. The control group participants’ weight and body fat was measured 

weekly by the researcher using the same BIA scales. 

 

On entry to this study the participants were taught how to measure their RHR, so that 

they could then perform the weekly RHR recording for themselves. The participants 

documented their weekly measurements and their thoughts, feelings and attitudes in 

relation to their baby and postpartum transition over the six-week period, into the 

provided ‘Personal Record Booklet’. On completion of the study the ‘Personal Record 

Booklet’ was collected by the researcher. 

 

The researcher designed a ‘Personal Record Booklet’ to provide participants with a hand 

held progressive record of their anthropometrical data, a document to keep notes and to 

comment on their body shape, evidenced by comparing their pre and post study 

photographs. The Personal Record Booklet was utilized to collect data to explore and 

assess their thoughts, feelings and attitudes towards postpartum transition, their baby and 

record details of any exercise activities they may engage in. 

 

The quantitative data was entered into the ‘Assessor’ (HDS) (2002) database to calculate 

and generate integrated progressive data. ‘Assessor’ database integrates a number of tests 

that are based on sports medicine industry standards set by American Sports Medicine, 

Australian Sports Medicine, National Heart Foundation and Asthma Foundation, such as 

the BMI calculation. 

 

3.7 Data Analysis: 

The anthropometrical data were analysed using the HDS ‘Assessor’ (2002) database, 

which provides basic statistical analysis, descriptive statistics such as minimum and 
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maximum values, mean (average), standard deviation and variance. The data from the 

two groups were compared using Statistical Package for the Social Sciences for Windows 

version 12 (SPSS v12) (2004). The detailed description of the statistical analysis is given 

in section 4.1. 

 

The content of the mothers’ ‘Personal Record Booklet’ was analysed and the frequency 

of common statements was noted. This enabled a framework to be constructed that 

enumerates the recorded occurrences and then quantified by content analysis (Polit, Beck, 

& Hungler, 2001). 

 

3.8 Validity and reliability issues: 

The method of pragmatic field trial to study real-life conditions is considered to have 

stronger external validity than controlled trials (Arrow, 1997; Drummond & Jefferson, 

1996). The researcher, a registered midwife competent in the health assessments 

(Appendix 3) conducted the study’s anthropometrical measurements. To ensure reliability 

and validity of results the researcher obtained interrator reliability with an Exercise 

Physiologist in 2003 and complied with the standardized procedures set out by the 

Assessor’s (HDS) (2002) database video demonstration based on current American and 

Australian Sports Medicine measurement standards. References that specifically support 

the validity and reliability of the selected maternal anthropometrical instruments and tests 

are included in Appendix 7. 

 

3.9 Ethical Issues: Protection of Human Subjects:  

Following approval from the School of Public Health’s Research Ethics Committee at 

Curtin University of Technology approval was sought from the Fitness Consultant of the 

‘Super Babes Australia™’ exercise intervention program (Appendix 12). 

 

An information sheet with a description of the study’s purpose and the procedures 

(Appendix 8 or 9) was provided to each participant and consent obtained to participate in 

the study (Appendix 10). A second consent to conduct the exercise assessment was 

obtained (Appendix 11). Participation was voluntary and no coercion was used to obtain 
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consent. The participants were given the opportunity to ask questions about the study and 

informed that they may withdraw their consent at any time with the option to continue 

with the exercise program. The researcher excluded those identified as unsuitable from 

the study and appropriately referred any mother with an EPDS score greater than twelve 

or an affirmative to the final question, which refers to self-harm to their Doctor or 

Clinical Psychologist. 

 

Anonymity and confidentiality was maintained at all times to protect the participants in 

the study. Consent to use ‘SBA’ exercise session photographs and anonymous direct 

quotes from the mother’s ‘Personal Record Booklet’ were obtained. Name identified data 

was excluded from published results by using codes, identifiable to the researcher only.  

 

3.9.1 Data Storage:  

All data collected, electronic, hard copy, photographs, video tapes and compact disc 

footage are kept securely stored in a locked office filing cabinet at the university for five 

years with only the researcher having access, in accordance with National Health and 

Medical Research Council (NH&MRC) regulatory guidelines. The data files will be 

maintained and then will be destroyed at the end of this five-year period. 

 

3.10 Summary: 

In summary, this chapter has explained the research design used to conduct the study. 

The study setting, sample, sampling, procedure and data collection methods were also 

described in detail. Chapter 4 will present the results generated by this process. 
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Chapter 4: Results 

 

4.1 Introduction: 

This chapter presents the findings from the postpartum women’s anthropometric 

measurements as well as the contents of their booklets. A pragmatic field trial with non-

randomization of the control and intervention groups involved sixty (60) postpartum 

women. The intervention group attended a community mother-with-baby exercise and 

well-being program whereas the control group did not participate in any structured 

exercise program. The participants were recruited from the population of approximately 

6, 000 south metropolitan, Perth, Western Australian women between six weeks to one 

year postpartum. This study involved a total of sixty postpartum women and forty seven 

were eligible to participate. The study sample consisted of twenty three (23) in the 

intervention group and twenty four (24) in the control group. 

 

Ineligible participants included six from the control group and seven from the 

intervention group. The six (6) control group participants were withdrawn from the study 

due to: 

·  One commenced a structured exercise program. 

·  One scored a high EPDS score greater than twelve or an affirmative answer to 

the final question (as per exclusion criteria). She was referred to her 

Doctor/Clinical Psychologist as required.  

·  One was newly diagnosed with a medical condition (as per exclusion criteria).  

·  Two had incomplete weekly data. 

·  One went overseas unexpectedly. 

The seven (7) intervention group participants were withdrawn from the study due to: 

·  Three scored a high EPDS score greater than twelve or an affirmative answer to 

the final question that relates to self-harm. All three were referred to their 

Doctor/Clinical Psychologist and continued to participate in the ‘Super Babes 

Australia™’ (SBA) program.  

·  One did not attend the final assessment, which resulted in incomplete data.  

·  Three did not complete the required twelve ‘SBA’ sessions. 
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The study’s instruments were the Edinburgh Postnatal Depression Scale (EPDS) (Cox et 

al., 1987) (Appendix 5), nutrition multiple choice scale (Appendix 4), posture rating scale 

(Appendix 2) and the ‘Personal Record Booklet’ (Appendix 6). The validated EPDS was 

used to screen for participants ‘at risk’ of postpartum depression and measured the 

psychosocial dependent variable, a factor that may affect maternal-infant interaction. The 

nutrition questionnaire, a thirty question multiple choice scale endorsed by the ‘Assessor’ 

(HDS) (2002) was used to assess the mothers’ eating patterns. The posture rating scale 

often considered a subjective parameter is a common Exercise Physiologist tool to 

measure posture. This PR scale was also endorsed by the ‘Assessor’ HDS and was used 

in this study as one of the measures of postpartum body shape. The ‘Personal Record 

Booklet’ designed by the researcher, provided the weekly anthropometric data and the 

participants’ comments relating to their postpartum transition during the study. 

Demographic data and relevant health details, using the ‘Assessor’ (HDS) (2002) 

questionnaire, was collected for further quantitative information. 

 

4.2 Statistical analysis: 

Data from the intervention and control groups were compared and analysed using the 

SPSS v12 (2004). P-values <0.05 for comparisons between the two groups were 

considered to be statistically significant. Continuous data was assessed by Shapiro-Wilk 

test for normality to ensure that the assumptions of the subsequent statistical analyses 

were satisfied. The Shapiro-Wilk test was used as recommended by Carver & Nash 

(2005) to measure the normality of the study population distribution, as the study sample 

was less than 50. 

 

4.2.1 Baseline Measurements: 

Baseline data for the two groups were compared using independent samples T-test for 

continuous data and Fisher’s Exact Test for discrete cross-tabulated data. Fisher’s exact 

test was used instead of Chi-square test since the expected values of some of the cells in 

the cross-tabulations were less than 5. 
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4.2.2 Post-study Measurements: 

Continuous data from the study were analysed using Generalized Linear Model 

procedure in SPSS v12 (2004). The effect of the intervention was assessed for each 

dependent variable after adjustment for their respective baseline values. P-values for the 

between groups comparison of less that 0.05 were considered as being statistically 

significant. The results of the statistical analyses are presented as mean ± standard error 

of the mean for each intervention group. The associated 95% confidence interval for the 

difference between the two groups was also calculated. The assumptions of the analysis 

were checked using residual plots and ensuring that the assumption of homogeneity of 

variances was satisfied. 

 

Discrete post-study data were assessed using cross-tabulation and Fisher’s Exact Test. 

Fisher’s exact test was used instead of Chi-square test since the expected values of some 

of the cells in the cross-tabulations were less than 5. 

 

4.3 Study Participants’ Characteristics: Baseline Data: 

Descriptive statistics were used to summarize the demographic data from the study for 

the control and intervention groups. Continuous data (age, weight, BMI, body fat 

percentage, pre-pregnancy weight, pre-pregnancy BMI, pregnancy weight, diastolic 

blood pressure, resting heart rate, VO2max, dress size, waist hip ratio, posture, pregnant 

dress size, sit and reach test, sit-up rating, nutrition scale and Edinburgh Postnatal 

Depression Scale) was expressed as mean ± standard deviation (Table 4.1). The 

continuous measurements age, weight, BMI, body fat percentage, pre-pregnancy weight, 

pre-pregnancy BMI, pregnancy weight, diastolic blood pressure, VO2max, dress size, waist 

hip ratio, posture, pregnant dress size, sit and reach test, sit-up rating and nutrition scale 

were not significantly different (p>0.05) for the two groups. The length of time since 

birth was equally distributed in both the control and intervention groups. 

 

The two groups were significantly different (p<0.05) in resting heart rate (RHR) with a p-

value of 0.007 (Table 4.1). The RHR is an unreliable measurement as the heart beat can  
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Table 4.1 

Table 4.1 Baseline continuous data - Characteristics of Participants: mean ± sd are given. 

Characteristic Control Group (CG) 

(N = 24) 

Intervention Group  (IG)  

(N = 23) 

p-value 

Age (yr) 32.21 ± 4.16 32.27 ± 4.44 0.963 

Pre-pregnancy weight (kg) 64.33 ±  11.32  64.91 ±  10.86 0.859 

Pregnancy weight (kg) 13.52 ± 6.13 17.79 ± 7.15 * 0.859 

Pre-study weight (kg) 68.11 ± 13.01 71.34 ± 11.46 0.371 

Pre-pregnancy BMI (kg/m2) 23.73 ± 4.09 24.27 ± 4.46 0.668 

Pre-study BMI (kg/m2) 24.84 ± 4.45 26.72 ± 4.77 0.169 

Body fat % (BIA) 33.78 ± 6.49 34.28 ± 7.04 0.800 

Cardiovascular fitness    

    Diastolic BP (mmHg) 69.83 ± 6.90 71.65 ± 9.52 0.456 

     Resting heart rate 
81.08 ± 11.67 72.61 ± 8.78 0.007 

    VO2max (ml/min/kg) 40.54 ± 8.96 41.50 ± 6.57 0.677 

Body Shape    

    Pre-pregnant dress size 11.88 ± 2.59 11.83 ± 2.48 0.948 

    Pre-study dress size 12.92 ± 2.48 14.13 ± 2.70 0.116 

    Waist hip ratio 0.777 ± 0.06 0.800 ± .0777 * 0.275 

    Posture rating 87.04 ± 5.78 87.17 ±  4.70 0.932 

Body flexibility & abdominal strength    

    Sit & reach (cm) 33.89 ± 6.20 36.85 ±  5.29 0.086 

    Sit-up rating 2.96 ± 0.55 2.91 ± 0.73 0.811 

Nutrition scale 23.58 ± 5.75 25.13 ± 3.74 0.283 

EPDS 3.71 ± 2.62 5.52 ± 3.31 0.043 

 
* missing data = 1 IG missing 
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Table 4.2 

Table 4.2 Baseline discrete data - Characteristics of Participants: the number and % in each category are given. 

Characteristic Control Group 

(N = 24) 

Intervention Group  

(N = 23) 

p-value 

Education level   0.813 

    Certificate level 7 (29.2%) 6 (26.1%)  

     University level 17 (70.8%) 17 (73.9%)  

Race   0.975 

    Caucasian 23 (95.8%) 22 (95.7%)  

    Asian 1 (4.2%) 1 (4.3%)  

Socioeconomic group   0.210 

    < $60,000 8 (33.3%) 4 (17.4%)   

    > $60,000 16 (66.7%) 19 (82.6%)  

Smoker    0.525 

    Non smoker  23 (95.8%) 21 (91.3%)  

    Smoker  1 (4.2%) 2 (8.7%)  

Parity   0.322 

    Primigravida 23 (95.8%) 23 (100%)  

    Multigravida 1 (4.2%) 0 (0%)  

Mode of Birth   0.859 

    Vaginal 14 (58.3%) 14 (60.9%)  

    Caesarean section 10 (41.7%) 9 (39.1%)  

Infant feeding   0.322 

    Breastfed 23 (95.8%) 23 (100%)  

    Bottle fed 1 (4.2%) 0 (0%)  

Continence   0.813 

    Incontinence 7 (29.2%) 6 (26.1%)  

    Continent 17 (70.8%) 17 (73.9%)  

Backache   0.265 

    Backache 4 (16.7%) 7 (30.4%)  

    No-backache  20 (83.3%) 16 (69.6%)  
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rise in response to the individual’s emotional state (McArdle et al., 2000). The two 

groups were also significantly different (p<0.05) in the Edinburgh Postnatal Depression 

Scale (EPDS) with a p-value of 0.043 (Table 4.2). Both groups’ EPDS mean scores were 

low therefore considered not ‘at risk’ and not clinically significant. 

 

Discrete data (education level, race, socioeconomic group, smoker, parity, mode of birth, 

breastfeeding, continence and backache) were expressed as the number and percentage of 

subjects in each category (Table 4.2). Discrete variables were not significantly different 

(p>0.05) for the two groups. 

 

Tables 4.1 and 4.2 illustrates that the two groups are relatively equal in relation to the 

demographic data and are therefore considered representative of the general population. 

Even though the participants were self-selected, by pragmatic field trial with non-

randomization of the control and intervention groups, they were very similar with respect 

to demographic variables. 

 

Essentially the baseline variables of the two groups were comparable and hence the 

biases associated with self-selection of the control and intervention groups were 

minimized. 

 

4.4 Comparison of Intervention and Control Groups: 

This section will discuss the comparison of the intervention and control groups post-study 

results as detailed by body weight, body mass index, body fat percentage, cardio-

respiratory fitness, body shape, body flexibility and abdominal strength, nutrition scale 

and psychosocial data. 

 

4.4.1 Body Weight: 

Post study body weight was significantly different between the two groups after 

adjustment for the baseline body weight (p= 0.000): The mean (kg) and standard error for 

the two groups are: Intervention: 66.58 ± 0.36, Control: 69.09 ± 0.35. 
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The mean body weight difference between the groups (Intervention – Control) at post 

study was - 2.50 kg and the associated 95% confidence interval for the difference in 

means of the intervention and control groups were -3.54 to -1.472 kg. The mean body 

weight difference between the groups was statistically significant (p<0.05) at all weeks 

after the commencement of the study (Figure 4.1). 

 

4.4.2 Body Mass Index: 

Post study body mass index (BMI) was significantly different between the two groups 

after adjustment for the baseline BMI variable (p=0.000). The means (kg/m2) and 

standard error for the two groups are: Intervention: 24.57 ± 0.12, Control: 25.52 ± 0.12. 

 

The mean difference between the groups at post study was -0.94 (kg/m2) and the 

associated 95% confidence interval for the difference in means of the intervention and 

control groups was -1.30 to -0.58 (kg/m2). The mean BMI difference between the groups 

was statistically significant (p<0.05) at all weeks after the commencement of the study 

(Figure 4.2). 

 

4.4.3 Body Fat Percentage: 

Post study body fat percentage is significantly different between the two groups after 

adjustment for the baseline body fat percentage variable (p= 0.014). The means (%) and 

standard error of body fat percentage for the two groups are: Intervention: 32.45 ± 0.30, 

Control: 33.55 ± 0.30. 

 

The mean difference between the groups body fat percentage at post study was -1.09% 

and the associated 95% confidence interval for the difference in means of the intervention 

and control groups was -1.96 to -0.23%. The mean body fat % difference between the 

groups was statistically significant (p<0.05) from week two (2) after the commencement 

of the study (Figure 4.3). 
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Mean Body Weight vs Time
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Figure 4.1 Graph of Weight vs Time. Data is presented as the mean ± standard error. Mean weight 
difference between groups was statistically significant at all weeks after commencement of the study. 
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Figure 4.2 Graph of Body Mass Index vs Time. Data is presented as the mean ± standard error. Mean BMI 
difference between groups was statistically significant at all weeks after commencement of the study. 
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Figure 4.3 Graph of Body Fat Percentage vs Time. Data is presented as the mean ± standard error. Mean body fat % 
difference between groups was statistically significant from week 2 after commencement of the study. 
Graph Legend: Intervention �  Control �  
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4.4.4 Cardio-respiratory fitness baseline: 

A comparison of the intervention and control groups cardio-respiratory fitness post-study 

results are presented in terms of diastolic blood pressure, resting heart rate and VO2max 

measurements. 

 

4.4.4.1 Diastolic blood pressure (DBP): 

Blood pressure (BP) is an effective measure of cardiovascular fitness. The diastolic BP 

was analysed as it is the stable measurement of heart pressure during the relaxation phase 

and is not affected by emotion, posture or pain unlike the systolic BP. 

 

Post study DBP was not significantly different between the two groups after adjustment 

for the baseline DBP (p= 0.663). The means (mm Hg.) and standard error for the two 

groups are: Intervention: 67.76 ± 1.50, Control: 68.68 ± 1.47. 

 

The mean difference between the groups DBP at post study was -0.92 mm Hg and the 

associated 95% confidence interval for the difference in means of the intervention and 

control groups was -5.18 to 3.33 mm Hg. 

 

4.4.4.2 Resting heart rate (RHR): 

Resting heart rate (RHR) is also a measure of cardiovascular fitness and a decrease in 

RHR is often a result of aerobic exercise training (Foss, 1998). It must be noted that RHR 

is an unstable and therefore an unreliable parameter owing to a physiological nature the 

heart-beat can be affected by emotion or pain which may result in an increase in this 

measurement (McArdle et al., 2000). 

 

Post study RHR was not significantly different between the two groups after adjustment 

for the baseline RHR (p= 0.294). The means (beats per minute) and standard error for the 

two groups were: Intervention: 76.41 ± 2.34, Control: 79.96 ± 2.18. Both groups’ RHR 

mean were within normal range. The mean difference between the groups RHR at post 

study was -3.55 beats per minute and the associated 95% confidence interval for the 
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difference in means of the intervention and control groups was -10.30 to 3.19 beats per 

minute. 

 

4.4.4.3 VO2 max: 

The Rockport Walk Test a sub-maximal walking exercise test was used to predict the 

maximal aerobic capacity known as VO2max. VO2max is an indicator of an individual’s 

cardio-respiratory fitness level. For this study the VO2max was expressed on a relative 

basis (not absolute) in litres per minute, reflecting the total body energy output and 

caloric expenditure then dividing this value by body weight in kilograms, which is the 

most reliable method for overweight or obese participants (American College of Sports 

Medicine, 2000). 

 

Post study VO2max was not significantly different between the two groups after 

adjustment for the baseline VO2max (p= 0.189). The means (ml/kg/min) and standard error 

for the two groups are: Intervention: 44.18 ± 0.64, Control: 42.98 ± 0.62. Both groups’ 

VO2max mean were high which indicated that both groups were cardio-respiratory fit. 

 

The mean difference between the groups VO2max at post study was 1.19 ml/kg/min and 

the associated 95% confidence interval for the difference in means of the intervention and 

control groups was to -0.61 to 3.00 ml/kg/min. 

 

4.4.5 Body shape data: 

This section will discuss the comparison of the intervention and control groups post-study 

results as detailed as dress size (DS), waist-hip ratio (WHR), posture rating (PR) and 

body profile data that describes body shape. 

 

4.4.5.1 Dress size: 

Dress size is a convenient method of assessing body shape. All the participants were able 

to readily recall and self-report this data. Post study DS was significantly different 

between the two groups after adjustment for the baseline DS (p= 0.002). The means and 
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standard error for the two groups are: Intervention: size 11.90 ± 0.23, Control: size 13.00 

± 0.23. 

 

The mean difference between the groups DS at post study was – 1.09 and the associated 

95% confidence interval for the difference in means of the intervention and control 

groups was -1.77 to -0.42. 

 

4.4.5.2 Waist Hip Ratio (WHR): 

Waist hip ratio (WHR) provides method of measuring body shape and an indicator of 

relative risk for cardiovascular disease (CVD) (Welborn et al., 2003). One intervention 

group participant’s WHR was omitted due to incomplete documentation of measurement, 

therefore a total of 46 participants, made up of 24 control and 22 intervention participants 

were included in this analysis. 

 

Post study WHR was significantly different between the two groups after adjustment for 

the baseline WHR (p= 0.029). The means and standard error for the two groups are: 

Intervention: 0.778 ± 0.005, Control: 0.793 ± 0.005. 

 

The mean difference between the groups WHR at post study was – 0.015 and the 

associated 95% confidence interval for the difference in means of the intervention and 

control groups was -0.028 to -0.002. Both groups’ WHR mean is less than 0.800 which is 

below the measurement stated to be ‘at risk’ for cardiovascular disease WHO (1998). 

 

4.4.5.3 Posture Rating (Appendix 2): 

Posture rating (PR) provides a measure of body posture, which reflects body shape, this 

rating scale has some degree of subjectivity. The posture rating scale was calculated out 

of one hundred total score, which would indicate the perfect posture. 

 

Post study PR was not significantly different between the two groups after adjustment for 

the baseline PR (p= 0.198). The means and standard error for the two groups are: 

Intervention: 92.13 ± 0.62, Control: 90.99 ± 0.60. The mean difference between the 
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groups PR at post study was 1.13 and the associated 95% confidence interval for the 

difference in means of the intervention and control groups was -0.614 to 2.88. 

 

4.4.5.4 Body Profile: 
The participants reported if they had experienced any positive body profile changes over 

the six-week study. This information was obtained by the participants comparing their 

pre and post body profile photographic image to assess if there was an overall change in 

body profile. This comparison was tested by the Fisher’s exact test, which was used 

instead of Chi-square test since the expected values of some of the cells in the cross-

tabulations were less than 5. This method provided an effective measure of body shape 

changes. 

 
A total of eight body profile self-reports were not returned. Thus, only 83% (n = 39) of 

the participants’ overall body profile data was analysed, this included 17 intervention and 

22 control group participants. 

 

The percentage of participants in the two groups who indicated that there was an overall 

positive change in body profile were significantly different (p= 0.009): Intervention 

group 60.9% (n = 14), Control group 39.1% (n = 9). The two proportions were compared 

using Fisher’s Exact test. 

 

A typical intervention group’s ‘Personal Record Booklet’ (PRB) comment in relation to 

their overall change body profile was: 

“Able to fit into more and more of my old clothes so that is great”. 

Whereas, a common comment from the control group’s PRB was: 

“Haven't noticed anything. Would like to think that the little that I have done 
would have made a difference but I think that's only wishful thinking!” 

 

4.4.6 Body flexibility and abdominal strength data: 

This section will discuss the comparison of the intervention and control groups post-study 

results as detailed as the sit and reach test (S&R) a test that measures body flexibility and 

sit-up rating (SR) that measures abdominal strength. 
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4.4.6.1 Sit and reach (S&R): 

The sit and reach (S&R) test is used to measure lower back suppleness and static 

flexibility. Post study S&R was significantly different between the two groups after 

adjustment for the baseline body weight (p= 0.035). The means (cm) and standard error 

for the two groups are: Intervention: 39.50 cm ± 0.77, Control: 37.11 cm ± 0.75. The 

mean difference between the groups (Intervention – Control) S&R at post study was 1.10 

cm and the associated 95% confidence interval for the difference in means of the 

intervention and control groups was 0.17 to 4.61 cm. 

 

4.4.6.2 Sit-Up Rating (SR): 

The sit-up-rating test (SR) assesses the strength of the abdominal muscles a score 

between 1 to 5 is recorded according to which sit-up-rating scale is reached. Post study 

SR was not significantly different between the two groups after adjustment for the 

baseline body weight (p= 0.188). The means and standard error for the two groups are: 

Intervention: 3.14 ± 0.13, Control: 3.40 ± 0.13. The mean difference between the groups 

(Intervention – Control) SR at post study was -0.25 and the associated 95% confidence 

interval for the difference in means of the intervention and control groups was -0.63 to 

0.12. There were no statistically significant differences between those women who had a 

vaginal birth versus a caesarean section. 

 

4.4.7 Nutrition Scale (Appendix 4):  

The nutritional scale test assessed the eating patterns and frequencies with a maximum of 

30 being the ideal score for healthy eating. The post study nutrition scale was 

significantly different between the two groups after adjustment for the baseline nutrition 

scale (p= 0.000). The means and standard error for the two groups are: Intervention: 

31.11 ± 0.65, Control: 25.05 ± 0.64. The mean difference between the groups 

(Intervention – Control) nutrition scale at post study was 6.06 and the associated 95% 

confidence interval for the difference in means of the intervention and control groups was 

4.19 to 7.93. 
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The intervention group’s ‘Personal Record Booklet’ frequently mentioned the effort 

required to maintain a healthy eating plan: 

“By being organised with meals (ingredients etc). I have been able to prepare 

healthy food”. 

Compared to the control group’s booklet records: 

“Still skipping meals-often too much hassle & other things to do”. 

 

4.4.8 Psychological data: 

A well validated and widely used tool, the Edinburgh Postnatal Depression Scale 

developed by Cox, Holden, & Sagovsky (1987) was utilized to obtain the relevant 

psychological data from the postpartum women participants of this study. 

 

4.4.8.1 Edinburgh Postnatal Depression Scale (EPDS) (Appendix 5): 

The Edinburgh Postnatal Depression Scale (EPDS) predicts women who are at increased 

risk of developing postpartum depression. This instrument was used to exclude ‘at risk’ 

participants from the study and refer them to a Doctor for appropriate treatment. A score 

greater than twelve or an affirmative answer to the final question indicates a high risk 

(Pope & Watts, 1998). 

 

Post study EPDS was not significantly different between the two groups after adjustment 

for the baseline body weight (p= 0.752). The means and standard error for the two groups 

are: Intervention: 3.79 ± 0.57, Control: 3.53 ± 0.56. 

 

The mean difference between the groups (Intervention – Control) EPDS at post study was 

0.26 and the associated 95% confidence interval for the difference in means of the 

intervention and control groups was -1.40 to 1.93. The EPDS scores of both groups are 

well within normal range and deemed not ‘at risk’ to postpartum depression. Thus, these 

results are unremarkable. 
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4.5 Maternal-Infant Interaction: 

The maternal-infant interaction was assessed by quantifying participants’ positive 

comments in relation to participants’ postpartum transition and their baby. The number of 

participants who indicated that there was an improvement in maternal-infant interaction 

in the two groups was comparable. This result was unexpected and demonstrated that the 

booklet that the participants documented incidents of maternal-infant interaction had a 

positive effect in increasing maternal-infant interaction for both groups equally. 

 

4.6 Factors that influence postpartum weight retention. 

Pregnancy weight gain has been strongly associated with postpartum weight retention 

(Boardley et al., 1995; Carmichael et al., 1997; Crowell, 1995; Olson et al., 2003). 

 

Pregnancy weight gain was significantly different between the two groups (p= 0.035). 

The means (kg) and standard error for the two groups are: Intervention: 17.79 ± 1.41, 

Control: 13.52 ± 1.35. The mean difference between the groups (Intervention – Control) 

pregnancy weight gain was 4.27 and the associated 95% confidence interval for the 

difference in means of the intervention and control groups was 0.32 to 8.22 kg. 

 

The other alleged factors that influence postpartum weight retention, that is pre-

pregnancy weight, parity, mode of birth and breastfeeding, were not found to be 

significantly different between the groups. 

 

4.7 Summary of Results: 

The baseline data of age, weight, BMI, body fat percentage, pre-pregnancy weight, pre-

pregnancy BMI, pregnancy weight, diastolic blood pressure, VO2max, dress size, waist hip 

ratio, posture, pregnant dress size, sit and reach test, sit-up rating and nutrition scale were 

not significantly different for the two groups. Although the two groups were significantly 

different in RHR this was of no great consequence as the RHR is an unstable, therefore 

an unreliable measurement. Also the two groups were significantly different EPDS. Both 

groups’ EPDS mean scores were low and not clinical significant. From this baseline data 

it can be assumed the study sample came from very similar population. Education level, 
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race, socioeconomic group, smoker, parity, mode of birth, breastfed, continence and 

backache discrete data of the two groups were also not significantly different 

demonstrating that the two groups were homogeneous. The baseline variables of the two 

groups were comparable and hence the biases associated with self-selection of the control 

and intervention groups were minimized. 

 

The principal results of this study showed that body weight and BMI mean differences 

between the groups was statistically significant at all weeks after the commencement of 

the study. Whereas, the body fat % was statistically significant after week 2 of the 

commencement of the study. The DS, WHR and body profiles measuring positive body 

shape changes results were all also statistically significant. It is therefore concluded that 

postpartum body weight and body shape were improved as a result of participating in the 

‘Super Babes Australia™’ community mother-with-baby postpartum exercise and well-

being program. 

 

The pragmatic trial for this study tested the intervention, the postpartum exercise 

program, under real-life conditions involving a representative sample of Western 

Australian (WA) metropolitan women six weeks to one year postpartum, a population in 

which it will eventually be used. 

 

In summary, the primary and secondary hypotheses of the study were proven, whereas, 

the final hypothesis was found not to be significant and therefore rejected. 

 

Chapter 5 will discuss the study’s findings and make comparison with the current related 

literature. Limitations will be identified and finally recommendations will be presented. 
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Chapter 5: Discussion: 

 

5.1 Introduction: 

Most factors associated with postpartum body weight and shape are fixed and hard to 

manipulate, however physical activity and eating patterns are modifiable (McCrory, 

2000). Research on physical activity and diet associated with childbearing has focused on 

the antenatal period (R. Artal & O'Toole, 2003). Therefore one of the motivating factors 

for conducting this study was the gap in detailed and validated recommendations for 

physical activity and dietary advice postpartum. This is of increasing concern with 

international and national  trends suggesting that the number of women, of all ages, who 

are overweight or obese is rising significantly (American College of Sports Medicine, 

2000; Australian Bureau of Statistics, 2003). The majority of postpartum exercise 

programs available are not evidence-based nor do they present an holistic focus (Larsen-

Meyer, 2002). Furthermore, anthropometric assessments are mostly designed and 

validated for men with very few developed for postpartum women (Wilkinson et al., 

2004). 

 

The intervention tested in this study was a community postpartum mother-with-baby 

exercise and well-being program, which incorporated the baby for weight resistance, 

strengthening exercises and relaxation techniques, known as ‘Super Babes Australia™’ 

(SBA). 

 

This chapter discusses the findings of the study, acknowledges the limitations and makes 

recommendations for further research. 

 

5.2 Factors influencing weight retention and regaining pre-pregnant body weight 

and shape postpartum: 

A number of factors have been alleged to influence weight retention postpartum, such as 

pre-pregnancy weight, pregnancy weight gain, parity, mode of birth, breastfeeding, 

postpartum exercise and eating patterns (Kac et al., 2004; McCrory, 2000; Olson et al., 

2003; O'Toole et al., 2003; Wilkinson et al., 2004; Wolfe et al., 1997). The pre-pregnancy 
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weight of the participants in this current study was within the WHO (1998) normal 

weight range, and was therefore not thought to have contributed to the weight retention 

postpartum, unlike the findings of O'Toole, Sawicki, & Artal (2003) & Coitinho et al 

(2001). However, pregnancy weight gain was found to significantly influence the 

women’s postpartum weight retention, which is supported by the work of Carmichael et 

al (1997) and Olson et al (2003). The pregnancy weight gain for the control group was 

within the IOM (1990b) recommendations, however this was elevated for the intervention 

group. These findings were consistent with several studies that demonstrated gestational 

weight gain above the IOM (1990b) recommendations were strongly associated with 

postpartum weight retention (Boardley et al., 1995; Carmichael et al., 1997; Crowell, 

1995; Olson et al., 2003). It was also found prior to the commencement of this study that 

the intervention group had retained more weight, had a greater BMI postpartum and were 

overweight, in contrast to the control group’s normal pre-study weight and BMI, making 

the intervention group’s weight loss an even more significant outcome. 

 

This study can not make comment on the influence of parity on weight retention 

postpartum as all the participants had only one live child; one participant had previously 

had a stillbirth. Almost all the participants breast fed; with the exception of one mother 

who chose to bottle feed her baby. The rate of breastfeeding, at the time of this study, was 

100% for the intervention group and 95.8% for the control group, which is well above the 

W.A. prevalence rate (Table 4.2). Scott, Aitken, Binns, & Aroni (1999), who conducted a 

longitudinal study involving 556 WA women, reported a breastfeeding initiation rate of 

approximately 90%. At discharge from the study’s two maternity hospitals, the 

breastfeeding rate was 83.8% which then fell to 49.9% by six months postpartum. The 

method of infant feeding was shown not to be significant, which concur with a study by 

Schauberger et al (1992). Although, the current study’s results only reflect the short term 

outcome of breastfeeding and exercise, whereas had the study continued for more than 

six months the long term benefits of lactation and exercise on weight loss may have been 

more consistent with the comprehensive longitudinal studies by Dewey et al (1993) and 

Gigante et al (2001). 
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There was no evidence in this study that the pre-pregnancy weight, mode of birth or 

breastfeeding factors influenced weight retention postpartum. These results concurred 

with Schauberger et al (1992) study in relation to the mode of birth at six months 

postpartum. The rate of vaginal and caesarean section mode of birth for this current study 

was the same for both groups. This study population’s mode of birth rates differed from 

the Western Australian statistics with more women having a caesarean section 40.6% 

versus 33.2% and less having vaginal births 60.4% versus 66.8% (Gee & Green, 2004). 

Abdominal strength was expected to be affected by childbearing and mode of birth. For 

this study the Sit-Up Rating (SR) test measured the abdominal strength and it was shown 

that there was no significant difference between the intervention and control groups’ 

abdominal strength and was average for women of similar age. 

 

Both groups abdominal strength slightly improved post study, however, this change may 

be related to the normal postpartum physiological transition. There were no studies found 

that analysed abdominal strength of postpartum women to compare this study’s findings. 

The SR is a simple procedure to calculate abdominal strength that could be useful to 

gauge the changes in abdominal strength throughout the postpartum transition. 

 

Morbidity following childbirth, such as incontinence and backache, has been shown to 

discourage postpartum women from engaging in exercise (Mason et al., 2001; Ringdahl, 

2002; Sampselle et al., 1999). The incidence of incontinence and backache were 

examined in this study. The post study findings that are worthy of note showed the 

intervention group’s incidence of incontinence reduced, whereas incontinence increased 

for the control group. Similar findings were reported for backache post study, with the 

intervention group showing a reduction in the incidence of backache and the control 

group’s incidence of backache increased. Whilst not statistically significant, these 

findings are important from a practical perspective whereby any reduction in their 

incidence is meaningful for the women concerned. The pelvic floor exercises (PFE) that 

were practiced throughout the SBA program are likely to be responsible for this 

improvement with the participant’s continence status. These findings that postpartum 
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PFE are an effective treatment for urinary incontinence, are consistent with the current 

literature (Haddow, Watts, & Robertson, 2005). 

 

To support this study’s self reported reduction in backache for the intervention group and 

the increase in backache for the control group, the sit and reach (S&R) test used for this 

study demonstrated that the intervention group showed a slight improvement in S&R 

measurements when compared to the control group, post study. The S&R test measures 

body flexibility and lower back suppleness (Baltaci et al., 2003) and proved to be a 

valuable assessment to estimate postpartum back problems. This finding may be the 

result of the routine low impact exercises and stretching exercises practiced each SBA 

session. Backache is common amongst postpartum women (Mason et al., 2001) and 

therefore this study’s result is quite a significant finding. The S&R measurements from 

this study were within the normal range for women (Kenney, 1995). There was no other 

study found that used this anthropometric measure to analyse postpartum lower back 

suppleness. The S&R is a simple test and useful measure of lower back flexibility and 

can predict lower back problems for postpartum women. 

 

5.3 Body weight, Body Mass Index, Waist-Hip Ratio and Body Fat Percentage 

changes: 

The most significant finding from this study demonstrates that participation in a twice-

weekly structured mother-with-baby postpartum exercise and well-being program for six 

weeks significantly reduces postpartum weight retention. The post study body weight, 

body mass index (BMI), waist-hip ratio (WHR) and body fat percentage results were 

significantly different between the two groups. This improvement in the intervention 

group’s body weight and BMI was evident throughout the study when compared to the 

control group (Figure 4.1 and 4.2). As for the body fat percentage, the intervention group 

showed a progressive, statistically significant improvement from week two of the study 

(Figure 4.3). 

 

The body weight of this current study’s intervention group dropped significantly from a 

mean of 71.34 kg to 68.18 kg post-study, a total mean weight loss of 2.5 kg; compared to 
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the fairly static body weight of the control group from a mean of 68.11 kg to 67.56 kg 

post study. On reviewing the weekly weight loss of the women in this study, the 

intervention participants lost a mean of 1 kg per week for the first two weeks, then a 

mean of 0.5 kg per week from week three to week five, but put on weight, with a mean of 

1 kg in week six. This weight loss of 2.5 kg is just below 0.5 kg per week weight loss 

recommended by Institute of Medicine (IOM) (1990b) for lactating women. The weight 

reduction from participating in this postpartum exercise program was a surprisingly 

similar finding to a randomised study by Lovelady (2000) that involved participating in a 

longer and more frequent exercise program. In order to achieve the IOM (1990b) 

recommended weight loss of 0.5 kg weight per week, it is suggested that the postpartum 

exercise sessions should be increased to three times per week. A more practical solution 

for these busy new mothers might be to extend the program to eight weeks and to 

continue with two sessions per week. An extension of the program is recommended when 

taking into account the participants comments on recruitment to the study, that they could 

not commit to more than a twice per week program owing to their new family 

responsibilities. 

 

The intervention group’s BMI results concomitantly dropped significantly from a 25.7 to 

24.5 kg/m2 post-study, compared to the static BMI of the control group from 25.7 to 25.5 

kg/m2. Throughout this study the control group participants’ BMI stayed in the WHO 

(1998) overweight zone. Whereas, the intervention group’s BMI at the beginning of the 

study was also in the WHO (1998) overweight zone, then dropped into the normal WHO 

(1998) BMI zone by week three of the study and was maintained through to the 

completion of the study. These findings relating to weight loss and BMI reduction in 

postpartum exercising women were comparable with the literature (Dewey et al., 1994; 

Lovelady et al., 2001; McCrory, 2000; O'Toole et al., 2003). The waist-hip ratio (WHR) 

findings of this study mirrors the BMI results, in that the intervention group’s mean 

WHR dropped into a healthy 0.788 ratio, unlike the control group’s WHR, whose, 

although their WHR stayed in a healthy range, the ratio actually increased. 
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For this study the body fat % was measured by bio-impedance electrical analysis (BIA), 

an efficient, cost effective and practical method of measuring levels of fatness and 

leanness. The portable BIA has been validated against other methods, such as underwater 

weighing, for estimating body fat % (Foss, 1998; Utter et al., 1999). Moreover, the main 

rationale for using the BIA in this study instead of the conventional skin-fold calliper 

measurement, besides a risk of tester error, the skin-fold measurements is likely to be 

inaccurate for the postpartum women. Fat deposition to the triceps occurs throughout 

pregnancy and persists during the postpartum period as an energy reserve for lactation 

(Dugdale & Eaton-Evans, 1989). Bio-impedance electrical analysis is therefore 

recommended, when compared to the alternatives, such as the more expensive dual-

energy X-ray absorptiometry, the impractical underwater weighing and the inaccurate 

skin-folds measurement methods, to estimate body fat % postpartum. There are very few 

studies that measure body fat % in women, with even less involving postpartum women, 

therefore there is no evidence based normal body fat % parameter to analyse whether this 

study’s mean range of 32.7 to 34.2% is healthy or not for the postpartum population. 

Though a dated study by Frisch (1994) identified a much lower level of body fat % of 21 

- 31% to be the healthy range for women between 18–39 years of age, a similar age 

population to this study. 

 

This current study showed that although women did not see an immediate reduction in 

body fat % from participating in this postpartum exercise program, there was a significant 

progressive reduction in body fat % from week two of the study. The intervention 

group’s body fat % improved with a drop of approximately 1.5%, whereas the control 

group’s body fat % stayed fairly static throughout the study. The study by Gigante et al 

(2001) involving lactating women also utilized BIA as their body fat % measure and their 

findings were consistent with this current study. The body fat % results of this study, 

based on Frisch (1994) women’s healthy range, would deem all participants unhealthy. 

According to Hu et al (2004) body fat is an indicator of health status and a independent 

predictor of premature death. The women’s health implications of this study’s BMI, 

WHR and body fat % results are that participating in this postpartum exercise and well-

being program may reduce the risk of cardiovascular disease (CVD), cancer, diabetes 
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mellitus and psychological disorders, the co-morbidities of being overweight and obesity, 

as identified by the International Obesity Task Force (2002) and Welborn et al (2003). 

 

5.4 Body shape changes: 

Dress size (DS) proved to be an efficient method of classifying body shape for this study, 

as it was a characteristic that all participants could readily recall. It was found that the 

intervention group reduced their dress size significantly when compare with the control, 

from a pre-study mean DS of 14.13 to 12.48 post-study. While, the control group 

remained fairly static with a pre-study mean DS of 12.92 to 12.46 post-study. Whilst it is 

recognised that dress sizes may vary according to style and between manufacturers, it 

was still found to be a reliable method to assess body shape. 

 

The intervention group’s pre-study mean WHR of 0.800 indicated that they were in the 

overweight category and therefore at increased risk of CVD (Welborn et al., 2003). 

However, in this study WHR was also utilized to estimate body shape changes as the 

waist and hip circumference were recorded to acquire this ratio. The WHR decreased and 

significantly improved post study, which demonstrated a change in body shape and a 

reduction in risk of CVD. The only WHR study involving postpartum women found was 

a larger study of postpartum women from Brazil by Gigante et al (2001) which reported a 

mean WHR of 0.81, much higher than this study’s WHR measurements. It is uncertain 

why there was such a difference between these studies’ WHR, a different study 

population, such as race may account for this variance. 

 

A further measurement used to assess body shape changes was the posture rating (PR) 

scale. Childbearing alters the woman’s centre of gravity and posture which may take 

months to return to pre-pregnant state (R. Artal & Buckenmeyer, 1995; Henderson & 

Macdonald, 2004). No study was found to use PR to assess body posture or body shape 

changes postpartum. This is possibly due to the PR scale being seen as a subjective tool. 

In the attempt to reduce the degree of subjectivity the researcher achieved PR inter-rate 

reliability with an Exercise Physiologist during 2003. It was found in this study that there 

was no significant posture difference between the intervention or control groups. The PR 
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scale alone is not a reliable measure of body shape or posture. Posture changes during the 

childbearing period are usually quite obvious and may affect a woman’s level of activity. 

Therefore, a more accurate posture measure is required, so that any postural deviations 

can be promptly identified and appropriately treated to allow the new mother to engage in 

moderate intensity exercise. 

 

The final method of assessing body shape changes was by the participants’ analysis of 

their body profile photographs. The mothers documented any body shape changes when 

comparing their pre and post study body profile images captured by anterior, lateral and 

posterior photographs. Photographic evidence provided a real life, practical mechanism 

of reporting body profile/shape changes. Eighty three percent (83%) of the participants 

returned their body profile analysis, with the intervention group reporting significant 

positive body profile changes compared to the control group. Anecdotally some of the 

participants found viewing their body profile photographs “a reality check”, although 

“confronting they could objectively see any body shape changes”. Before and after 

photography is a powerful visual method for the participant to gauge their physical 

progress. Collecting such pictures should be performed sensitively and the images stored 

in a confidential manner. With these prerequisites body profile photography is a useful 

method of documenting body shape changes postpartum. 

 

Overall, the intervention group’s DS, WHR and body profile analyses, three out of the 

four body shape assessments, clearly demonstrates significant positive body shape 

changes when compared to the control group. Incorporating all three body shape 

assessments provides a comprehensive and valuable approach to analysing body shape. 

 

5.5 Cardio-respiratory fitness changes: 

The Rockport Walk Test (RWT), which is a reliable predictor of maximal aerobic 

capacity of overweight or obese subjects (American College of Sports Medicine, 2000), 

was used to indicate the participant’s fitness level. All participants’ mean VO2max in this 

study were high, an indicator that both groups were already cardio-respiratory fit, which 

is not surprising as these mothers of one child were in their early thirties. Although not 
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statistically significant, the present study’s intervention group’s aerobic fitness improved 

post-study when compared to the control group VO2max. Any VO2max increase signifies a 

cardio-respiratory fitness improvement that reduces the risk of CVD. 

 

This finding was consistent with the literature in relation to aerobic fitness of postpartum 

exercising women, however the studies by Dewey et al (1994) and Lovelady et al (2000) 

showed a significant increase in postpartum exercising women’s VO2max. It is likely that 

the greater frequency of exercise sessions and length of exercise program of both Dewey 

et al (1994) (5 days/week for 12 weeks) and Lovelady et al (2000) (4 days/week for 10 

weeks) studies contributed to the significant VO2max increase of 25% and 13% 

respectively, as the both studies’ exercises were described to be moderate in intensity and 

low impact similar to this current study’s exercises. 

 

The other cardiovascular parameters of this study, diastolic blood pressure (DBP) and 

resting heart rate (RHR), showed no difference between the intervention and control 

groups. These vital signs for both groups stayed within the normal range throughout the 

study. It is also likely that a longer term aerobatic exercise program would result in a 

slower RHR and lowered DBP indicating an improvement in cardiovascular fitness. 

 

5.6 Change in eating patterns: 

The current literature suggests that a combination of caloric restriction and an increase in 

caloric expenditure through exercise is likely to be the best strategy to regain pre-

pregnant weight (McCrory, 2000). The intervention group received healthy eating pattern 

advice whilst participating in the structured mother-with-baby exercise program. The 

programs healthy eating pattern advice reflected McCrory’s (2000) eating pattern 

recommendations to eat more low-caloric foods (more low glycaemic), eat less high-

caloric foods (less complex carbohydrates) and reduce added fats (less saturated fats) and 

in addition the ‘SBA’ mothers were advised to drink between two to three litres of water 

per day. It was found that these women improved their eating pattern behaviours 

significantly when compared to the control group. This finding was generated from the 

nutrition scale that calculated food frequency. Similar results were reported in a 
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randomised study by Leermakers, Anglin & Wing (1998) that also utilised a food 

frequency questionnaire to monitor eating patterns. It is noteworthy to mention the 

participants of this study were well educated with over 70% of the participants holding a 

university degree and similar figures receiving a reasonable income of greater than 

$60,000 per year, therefore the participants were able to assimilate dietary information 

and afford to eat a healthy diet. 

 

5.7 Postnatal Depression Score: 

A validated and extensively used tool, the Edinburgh Postnatal Depression Scale (EPDS) 

developed by Cox, Holden, & Sagovsky (1987) was utilized to screen the participants for 

postnatal depression. A total of four (4) participants were excluded from this study 

having scored an EPDS score greater than twelve or answered yes to the final question 

that relates to self-harm and these ‘at risk’ women were promptly referred to their Doctor. 

This would equate to 7% of this study’s participants being identified as ‘at risk’ for 

postnatal depression (PND). These PND figures match the Cochrane database 3% - 25% 

prevalence (Dennis & Kavanagh, 2001). It must be acknowledged that in the conduct of 

this study four women were identified ‘at risk’ for PND and referred to the Doctor that 

may not otherwise have been identified, thus minimised the risk of salient depressive 

symptoms. In addition, the three intervention participants identified ‘at risk’ of PND that 

were excluded from the study opted to continue with the structured exercise program as 

they found the program to be beneficial. 

 

Unlike the literature stating the benefits of exercise on psychological well-being and 

reducing PND (Koltyn & Schultes, 1997; Larsen-Meyer, 2002; Walker & Freeland-

Graves, 1998), this study’s participants’ post study EPDS was not significantly different 

between the two groups. Nonetheless, the EPDS scores of both groups dropped slightly 

and were well within normal range and deemed not ‘at risk’ for postpartum depression. 

 

5.8 Maternal-Infant Interaction: 

The maternal-infant interaction was assessed using the ‘Personal Record Booklet’ 

designed by the researcher. The ‘Personal Record Booklet’ was developed to provide 
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participants with a hand held progressive record of thoughts, feelings and attitudes 

towards their postpartum transition and their baby. 

 

The number of participants who indicated that there was an improvement in maternal-

infant interaction in the two groups was comparable. This result was unexpected and 

demonstrated that the booklet that the participants documented incidents of maternal-

infant interaction had a positive effect in increasing maternal-infant interaction for both 

groups equally. In the process of requesting the mothers to write their thoughts, feelings 

and attitudes in relation to their postpartum transition, it is possible this encouraged both 

groups to think about their baby. To elicit specific measurements of maternal-infant 

interaction a validated maternal attachment questionnaire should be used. 

 

5.9 Postpartum Exercise and Well-Being Program: 

Since postpartum women are less active and less inclined to be involved in exercise than 

those women without children (Miller et al., 2002; Verhoef & Love, 1994; Wilkinson et 

al., 2004), a postpartum exercise program needs to be attractive, cost effective and easy to 

access (Mason et al., 2001; Ringdahl, 2002; Sampselle et al., 1999). This community 

postpartum mother-with-baby exercise and well-being program known as ‘Super Babes 

Australia™’ was centrally located for this target group of new mothers, with easy access 

to a park with free car parking and toilets. Some of the mothers commented that they 

were not aware that the park and river walk was ‘on their doorstep’ and intended taking 

the whole family there, which may provide another long term health benefit of this 

program. 

 

Pram-walking exercise is a free physical activity, unlike the costly option of working out 

in the gym. This simple activity fits well with the Australian Physical Activity Guidelines 

for adults which recommend an active lifestyle with greater than thirty minutes of 

physical exercise everyday. The New South Wales study by Currie & Develin (2002) 

identified similar findings with the participant’s stating a pram-walking program has the 

“potential to be an attractive physical activity option for mothers of young children” 
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(p.890). However, to achieve cardio-respiratory fitness this program would need to be 

extended to at least eight weeks. 

 

The low impact exercises of this program included pelvic floor, abdominal and lower 

back strengthening exercises, which was a successful combination of activities with 

positive anthropometric outcomes. The reduction in the incidence of backache and 

incontinence as a result of this program is likely to motivate new mothers to continue to 

participate in exercise. Incorporating the baby for the strengthening exercises was a 

creative way of keeping the mother-baby dyad together and as the FC asserts “babies 

make great weights” and may even improve the baby’s coordination, which some 

mothers commented on. 

 

5.10  Limitations of the Study: 

Self-selection to the groups or non-randomisation of the control and intervention may be 

seen as a limitation of the study. However, despite being self-selected the two groups 

were very similar with respect to demographic variables therefore the biases associated 

with self-selection were minimised. 

 

Reliance on the participants self report of their pre-pregnant weight and their pregnancy 

weight gain may have had an impact on the significance of the results related to the 

regaining of weight and shape postpartum. Accuracy of self report is a common 

limitation of research in the area of childbirth, therefore to minimize data error, all 

questions that required self-reported information, including pre-pregnant weight and 

BMI, pregnancy weight gain and dress size, were posed twice. It is also reasonable to 

assume that this cohort of healthy, well educated women should be able to self-report 

with reasonable accuracy. 

 

It is acknowledged that analysis of the ‘Personal Record Booklet’ was a limitation to this 

study. The general nature of the mothers documenting their thoughts, feelings and 

attitudes towards the postpartum transition into their Personal Record Booklet proved to 
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be difficult to quantify and therefore complicated the outcomes of the final aim of the 

study, maternal-infant interaction. 

 

5.11  Recommendations of the Study 

In view of the obesity endemic and the fact that the childbearing years have been 

identified as a period of increased obesity risk (American College of Sports Medicine, 

2000; Hinton et al., 2001; Olson et al., 2003; Siega-Riz et al., 2004), specific, 

comprehensive evidence based exercise and nutritional guidelines for the postpartum 

women are required. Additionally, to ensure new mothers do not abandon exercise as a 

result of childbirth morbidities (Mason et al., 2001), there needs to be a systematic 

approach to encouraging all postpartum women to engage in a healthy lifestyle involving 

exercise and healthy eating. The implications for this type of study affect midwifery 

practice, health education and primary health care. 

 

It is therefore first necessary to: 

·  Identify the healthy - weight, BMI, body composition, cardio-respiratory 

fitness, muscle strength and body flexibility parameters for postpartum 

women. 

 

The study’s recommended methods of acquiring this anthropometric information are: 

·  Bio-impedance electrical analysis is recommended instead of the conventional 

skin-fold calliper measurement, as the skin-fold measurements are likely to be 

inaccurate for the postpartum women. As fat deposition to the triceps occurs 

throughout pregnancy and persists during the postpartum period as an energy 

reserve for lactation (Dugdale & Eaton-Evans, 1989). 

·  The S&R is a useful measure of lower back flexibility and can predict lower 

back problems for postpartum women 

·  Dress size provides an efficient method of classifying body shape. 

·  Body profiles (before and after) photographic analysis provides a real life, 

practical method of reporting body shape changes. 
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Once normal anthropometric values for the postpartum woman are established then the 

evidence-based postpartum exercise and nutritional guidelines can be developed to attain 

these healthy parameters. This specific type of information for postpartum women is 

limited as most physical activity assessments are developed and validated for men 

(Wilkinson et al., 2004). 

 

·  To achieve a significant aerobic fitness improvement the length from a six 

week exercise program to an eight week program is recommended. This 

would be consistent with exercise programs for the general population 

McArdle et al (2000). 

 

·  Finally, more research is needed on the benefits of postpartum mother-with-

baby exercise programs, in particular the effects on maternal-infant interaction 

and psychological well-being. 

 

5.12  Conclusion: 

This study’s results have shown that participating in a community postpartum mother-

with-baby exercise and well-being program ‘Super Babes Australia™’ promotes positive 

body shape changes, body weight loss, body fat loss and a reduction in body mass index. 

These significant anthropometrical findings have major women’s health implications by 

reducing the risks of cardiovascular disease, cancer, diabetes mellitus and psychological 

disorders, co-morbidities of obesity (IOTF 2002). 

 

An additional result from being involved in this program was the modest reduction in the 

incidence of backache and incontinence; two common problems of childbearing that 

often deter the postpartum woman from engaging in exercise. 

 

A result that was consistent with the literature was that pregnancy weight gain 

significantly influenced postpartum weight retention (Boardley et al., 1995; Carmichael 

et al., 1997; Crowell, 1995; Olson et al., 2003). However, there was no evidence in this 
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study that pre-pregnancy weight, mode of birth or breastfeeding influenced weight 

retention postpartum. 

 

Throughout the study the participants were shown to be cardio-respiratory fit, with a 

slight VO2max improvement for the intervention group post study. To achieve a significant 

aerobic fitness improvement the exercise program should be extended to at least eight 

weeks. A more significant finding when engaged in this program was that the 

intervention group improved their eating pattern behaviours significantly when compared 

to the control group, by following the program’s healthy eating advice. 

 

The EPDS was a valuable screening instrument for identifying and referring those 

mothers ‘at risk’ for PND. However, the EPDS scores of the intervention group did not 

improve when compared to the control group. This result conflicted with the literature 

that demonstrated beneficial effects of exercise on psychological well-being and reducing 

PND (Koltyn & Schultes, 1997; Larsen-Meyer, 2002; Walker & Freeland-Graves, 1998). 

 

The number of participants who indicated that there was an improvement in maternal-

infant interaction in the two groups was comparable, which was unexpected. This 

suggests that documenting maternal-infant interactions through the use of the Personal 

Record Booklet might have had a positive effect for both groups equally. 

 

In conclusion, the primary hypothesis of the study, the postpartum women who attend 

this six-week community postpartum mother-with-baby exercise and well-being program 

were more likely to lose the excess retained weight and improve their body mass index 

postpartum when compared with postpartum women who did not attend a structured 

postpartum exercise program was accepted and achieved.  

 

The study’s secondary hypothesis was also achieved, with those who attended the six-

week community postpartum mother-with-baby exercise and well-being program being 

more likely to regain their pre-pregnant body weight and shape when compared with 

postpartum women who did not attend a structured postpartum exercise program. 
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The final hypothesis, that postpartum women in a six-week community postpartum 

mother-with-baby exercise and well-being program would report improved maternal-

infant interaction and psychosocial health benefits when compared to postpartum women 

not attending a structured postpartum mother with baby exercise program was found not 

to be significantly different between the groups and was therefore rejected. 

 

This study has established that a structured exercise program, which also provides 

healthy eating advice, is effective in assisting postpartum mothers to lose excess body 

weight. Incorporating the baby for the weight resistance exercises provides 

supplementary benefits, ones which reduce the expense of child care and more 

importantly, keeps the dyad together whilst exercising. 
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APPENDIX 1 

 

Program Description & Images of the Mother-with-Bab y Exercises and 
Relaxation Technique

‘Super Babes Australia ™’

“Kangaroo
Relaxation
Technique”

“Airplane”

“Peek-a-Boo”

“Raspberry Kisses”

Secret Walking Destinations— all with water 
views meeting at nominated car parks. We start 
with a fifteen minute walk  towards a lovely park. 
It will be there that we work on the pelvic floor, 
abs, lower back & a few shaping exercises for 
approximately 20 minutes. 5-10 minutes will be 
spent on relaxation before a 15 minute pram 
stride back to the car-park, concluding with a 5 
minute full body stretch. Next there will be a 
picnic where either the topic of the day will be 
discussed, advice on balanced eating or healthy 
recipes will be handed out. We will then leave you 
to get to know the other members for those who 
wish to stay. Please bring along a healthy snack 
& enjoy your cool down with river views & new 
friends! 
Low impact exercise program— Pelvic floor, abs, 
lower back & simple yet effective shaping 
exercises. ‘Babies make great weights’ as you 
will discover during the ‘rockaby, peekaboo & 
raspberry kisses’.
Relaxation session with your baby  - This 
incorporates a technique known as ‘Kangaroo 
care’. During this, we will tune into the sounds of  
nature & quieten our minds. You will also be 
taught visualization techniques. 
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Posture Rating Scale 
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APPENDIX 3 
 

 
Anthropometrical and health indices data collection 

 
 

Pre Test      Intervention - Post test  
        after completing 12 postpartum 
        program sessions over 6 weeks. 
        Control Group – Post test 
        6 weeks after pre test 
 

·  Demographics & health history 
·  Pre pregnant & gestational weight (self report)  
·  Edinburgh Postnatal Depression Scale (EPDS) EPDS 
·  Lifestyle history     Lifestyle history 
·  Blood pressure      Blood pressure   
·  Resting heart rate     Resting heart rate 
·  Height & Weight (Body Mass Index)  Body Mass Index (BMI) 
·  Bioelectrical impedance (BIA) Body Fat %  Bioelectrical impedance (BIA) 
·  Girths: Waist & Hip Ratio (Shape)   Waist & Hip Ratio (Shape) 
·  Flexibility (Sit & Reach)    Flexibility (Sit & Reach) 
·  Abdominal strength (Sit up)    Abdominal strength (Sit up) 
·  Rockport test (V02max)    Rockport test (V02max) 
·  Nutrition Scale     Nutrition scale 
·  Mothers photos-ant, post & lat (shape)   Mothers photos-ant,post,lat 

 
 
 
 
 
 
 
Weekly Parameters: (collected weeks 1-6) 
   

·  Personal Record Booklet entries     
·  Resting heart rate 
·  Weight  
·  Bioelectrical impedance analysis (Body Fat %) 
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APPENDIX 4 
Nutrition Questionnaire 
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APPENDIX 5 
 

Edinburgh Postnatal Depression Scale (EPDS) 
The mother is asked to underline the response which comes closest to how she has been feeling in the previous 7 days. 
As you have recently had a baby, we would like to know how you are feeling. Please UNDERLINE the answer which 
comes closest to how you have felt IN THE PAST 7 DAYS, not just how you feel today. 

1. I have been able to laugh and see the funny side of things.  
o As much as I always could  
o Not quite so much now  
o Definitely not so much now  
o Not at all  

2. I have looked forward with enjoyment to things.  
o As much as I ever did  
o Rather less than I used to  
o Definitely less than I used to  
o Hardly at all  

3. I have blamed myself unnecessarily when things went wrong. 
o Yes, most of the time  
o Yes, some of the time  
o Not very often  
o No, never 

4. I have been anxious or worried for no good reason.  
o No, not at all  
o Hardly ever  
o Yes, sometimes  
o Yes, very often 

5. I have felt scared or panicky for not very good reason. 
o Yes, quite a lot  
o Yes, sometimes  
o No, not much  
o No, not at all 

6. Things have been getting on top of me. 
o Yes, most of the time I haven't been able to cope at all  
o Yes, sometimes I haven't been coping as well as usual  
o No, most of the time I have coped quite well  
o No, I have been coping as well as ever  

7. I have been so unhappy that I have had difficulty sleeping. 
o Yes, most of the time  
o Yes, sometimes  
o Not very often  
o No, not at all  

8. I have felt sad or miserable. 
o Yes, most of the time  
o Yes, quite often  
o Not very often  
o No, not at all  

9. I have been so unhappy that I have been crying. 
o Yes, most of the time  
o Yes, quite often  
o Only occasionally  
o No, never  

10. The thought of harming myself has occurred to me. 
o Yes, quite often  
o Sometimes  
o Hardly ever  
o Never 
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APPENDIX 6 
 
 
 
 

Contents of the ‘Personal Record Booklet’: 
 
 
 
 

 
 
 
 
Weekly Comments: 
Please describe your thoughts, feelings & attitudes towards your postnatal transition, in 
relation to changes to yourself & your baby. 
 

 

Weight: 
Weight will be recorded pre, post 
program & weekly. 
 
Weight is measured without shoes and  
please wear similar clothing each weigh 
day. 
Fat %: 
Fat % will be recorded pre, post program 
& weekly with the bioelectrical 
impedance analysis (BIA) scales. 
 
Try to consume the same amount of 
water & food prior to this measurement 
& at the same meal times. 
Resting Pulse: 
Resting pulse is a good indicator of 
cardiovascular fitness. 
 
Rest for 10 minutes in a sitting position 
before recording your radial (wrist) 
pulse. Count the pulsation for  15 
seconds & then multiply by 4 to 
determine beats per minute. 

Date Time Weight Fat % Resting 
Pulse 

Pre Test 
 

   

Wk 2 
 

   

Wk 3 
 

   

Wk 4 
 

   

Wk 5 
 

   

Wk 6 
 

   

Post Test 
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APPENDIX 7 
 

Validity and Reliability of the Selected Anthropometrical Instruments/Tests 
 
 
Test Source 
Blood Pressure Korotkoff auscultatory method – Standard Industry Practice 
Sit and Reach Flexibility is the maximum ability to move a joint through a 

range of motion. It depends on a number of specific 
variables. Flexibility is specific to a given joint therefore no 
single test can be generalised to evaluate total body 
flexibility. The trunk flexion or sit and reach test is often 
employed in health orientated fitness evaluations to assess 
lower back and hip flexibility.(Kenney, 1995).  

Resting Heart Rate Standard Industry Practice. Heart rate is an approximate 
index of aerobic fitness (R. Artal & Buckenmeyer, 1995) 

Five-stage pass/fail sit-up 
test 

Fitness testing a guide (Dept of Arts Sport and 
Environmental Technology Training, 1988). Standard 
Industry Practice. 

Waist / Hip Ratio 
(Shape measurement) 

WHR indicates relative fat distribution in adults and risk of 
disease. WHR = abdominal girth (cm) divided by hip girth 
(cm) (McArdle et al., 2000) 

Bio-Impedance 
 
 
 
Bioelectrical impedance 
analysis (BIA) 

Kenney (1995) (Ed.).Guidelines for Exercise Testing and 
Prescription (1995).  
Utter, A.C., Nieman, D.C., Ward, A.N. & Butterworth, D.E. 
(1999). Use of the leg-to-leg bioelectrical impedance 
method in assessing body-composition change in obese 
women. American Journal of Clinical Nutrition. 69, 603-7 
(Utter et al., 1999) 

Girths (Shape 
measurement) 

Kenney (1995) (Ed.).Guidelines for Exercise Testing and 
Prescription (1995).   

Height Without shoes measured by a stationary stadiometer - 
standard industry practice 

Weight BIA digital portable scales. Standard industry practice 
 
Assessor (Health Database Service, 2002) integrates a number of tests from a variety of 
prominent published articles as stated above. Generic tests have been designed to meet 
industry standard requirements set by organisations such as the National Heart 
Foundation and Asthma Foundation.  
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��������������������������������������������	 			
Regaining pre-pregnant body shape and weight postpartum is difficult for many women. The 
postpartum period is a critical period for weight gain and has been identified a time when 
unhealthy eating patterns and physical inactivity are often established and obesity can develop. A 
healthy lifestyle that includes exercise, balanced eating, relaxation and avoidance of alcohol and 
tobacco are likely to have a positive influence on postpartum weight and well-being. 
 
���	���������	���������	���������	������	 			
The purpose of this study is to explore maternal health when participating in a postpartum mother 
with baby exercise and well-being program (Super Babes Australia™), when compared with a 
control group of postpartum women who will not attend a formal postpartum exercise program.  
 
The study will to determine whether a postpartum program, that incorporates the baby for the 
weight resistance exercises and promotes maternal-infant interaction utilizing relaxation 
techniques, can assist postpartum women to regain their pre-pregnant body shape and weight, as 
well as having positive maternal-infant interaction. This program may assist in the prevention of 
the onset of obesity in women, along with its related problems. The outcomes from this study will 
assist midwives and other health professionals to develop an effective postpartum program that 
has significant positive effect on the physical and psychosocial health profiles of mothers six 
weeks to six months postpartum.  
 

�������������
�������������
�������������
�������������	 			
Participation will involve voluntary commitment to 2 ‘Super Babes Australia™’ sessions per 
week for 6 consecutive weeks, failure to attend and complete the program would result in 
exclusion from the research. Pre and post program participation health assessments will be 
extensive and last approximately one hour. During this health assessment, data will be collected 
regarding your experiences as a new mother. Body profile photographs will be taken of you pre 
and post study project. Further limited health assessments will be required weekly and last 
approximately five minutes. During this health assessment, data will be collected in the form a 
booklet, regarding your experiences in the mother with baby postpartum program. If the pre 
health assessment identifies any health risk factors, the researcher will recommend a Doctor’s 
referral and exclusion from the research.  If during data analysis of the pre, post health 
assessments or booklet entries any health risk factors are identified the researcher will commend a 
Doctor’s referral. 
 
Should you agree to participate in the study, you have the right to withdraw at any time without 
prejudice. To ensure your information remains confidential only coded data and anonymous 
quotations will be made public. This study contributes to the Masters of Science by Thesis being 
conducted by Hilary Cross at Curtin University of Technology. 
 
For further information about the study please call the researcher Hilary Cross on 9266 2094 or 
mobile 0414558878. Her supervisors if you have further queries are – Satvinder Dhaliwal, Curtin 
University 9266 2949 and Janice Butt, King Edward Memorial Hospital & Curtin University 
93401566. 
 
Thank you for reading and considering this consent information. I would very much appreciate 
your participation in the study. 
Hilary Cross 
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Control Group Participants Information Sheet 

��������������������������������������������	 			
Regaining pre-pregnant body shape and weight postpartum is difficult for most women. The 
postpartum period is a critical period for weight gain and has been identified a time when 
unhealthy eating patterns and physical inactivity are often established and obesity can develop. A 
healthy lifestyle that includes exercise, balanced eating, relaxation and avoidance of alcohol and 
tobacco are likely to have a positive influence on postpartum weight and well-being. 
 
���	���������	���������	���������	������	 			
The purpose of this study is to explore maternal health when participating in a postpartum mother 
with baby exercise and well-being program (Super Babes Australia™), when compared with a 
control group of postpartum mothers who will not attend a formal postpartum program. 
 
The study will determine whether a postpartum program, that incorporates the baby for the 
weight resistance exercises and promotes maternal-infant interaction utilizing relaxation 
techniques, can assist postpartum women to regain their pre-pregnant body shape and weight, as 
well as having positive maternal-infant interaction. This program may assist in the prevention of 
the onset of obesity in women, along with its related problems. The outcomes from this study will 
assist midwives and other health professionals to develop an effective postpartum program that 
has significant positive effect on the physical and psychosocial health profiles of mothers six 
weeks to six months postpartum.  
 

�������������
�������������
�������������
�������������	 			
Participation will entail voluntary commitment to 2 health assessments and weekly booklet enters 
over a 6 week period. These health assessments will be extensive and last approximately one 
hour. During this health assessment, data will be collected regarding your experiences as a new 
mother. Body profile photographs will be taken of you pre and post study project. If the pre 
health assessment identifies any health risk factors, the researcher will recommend a Doctor’s 
referral and exclusion from the research. Further limited health assessments will be required 
weekly and last approximately five minutes. If during data analysis of the pre, post health 
assessments or booklet entries any health risk factors are identified the researcher will commend a 
Doctor’s referral. 
 
Should you agree to participate in the study, you have the right to withdraw at any time without 
prejudice. To ensure your information remains confidential only coded data and anonymous 
quotations will be made public. This study contributes to the Masters of Science by Thesis being 
conducted by Hilary Cross at Curtin University of Technology. 
 
For further information about the study please call the researcher Hilary Cross on 9266 2094 or 
mobile 0414558878. Her supervisors if you have further queries are – Satvinder Dhaliwal, Curtin 
University 9266 2949 and Janice Butt, King Edward Memorial Hospital & Curtin University 
93401566. 
 
Thank you for reading and considering this consent information. I would very much appreciate 
your participation in the study. 
 
Hilary Cross 
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������������	�������	����
������������	�������	����
������������	�������	����
������������	�������	����	 			
 
 

I, ________________________________________________ have read the information  

 Given Names   Surname 

sheet explaining the study ‘Exploring the effectiveness of a postpartum mother with baby 

exercise and well-being program’. 

 

I understand that I am under no obligation to participate in this study. In consenting to 

participate, I understand I will be completing the activities outlined in the ‘Participants 

Information Sheet’. 

 

I have been provided with a contact telephone number of the researcher to call if I have 

any further questions regarding the research. I understand that I may withdraw from the 

study at any stage without prejudice. 

 

I agree that the research data gathered from the results of this study may be published, 

provided that names are not used. 

 

I understand that by signing this consent form I am enrolling in the study. 

 

____________________ ____________________ ____________________ 

 (Participant Name)  (Signature)   (Date) 

 

____________________ ____________________ ____________________ 

 (Witness Name)  (Signature)   (Date) 
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INFORMED CONSENT FOR AN EXERCISE TEST 

 

After you have completed the health and lifestyle questionnaire your health professional 
will assess the risk factors and determine if you are suitable to participate in the exercise 
test.  After reading the following, your consent is required and the form is to be signed in 
the presence of the health professional. 
 
1. Explanation of the Exercise Test 

You will perform an exercise test on a treadmill.  The exercise intensity will begin at a 
level you can easily accomplish and will be increased at your pace and depending on 
your fitness level.  We may stop the test at any time because of signs of fatigue or you 
may stop when you wish because of personal feelings of fatigue or discomfort. 
 
Risks and Discomforts 
There exists the possibility of certain changes occurring during the test.  They include 
change in blood pressure or fainting. Every effort will be made to minimize these through 
the preliminary examination and by observations during testing.  A Registered Nurse will 
be available to deal with unusual situations which may arise. 
 
3. Queries 

Questions about the procedures used in the exercise test are encouraged.  If you have any 
doubts or questions, please ask for further explanations. 
 
4. Freedom of Consent 

Your permission to perform this exercise test is given voluntarily. You are free to 
withdraw consent at anytime. 
 
I have read this form and I understand the test procedures. I consent to participate in this 
exercise test. 
 
 
             
Signature of participant      Date 
 
             
Signature of Researcher      Date 
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APPENDIX 12 
 
 

‘Super Babes Australia™’ Fitness Consultant’s Approval Letter 
 

 
Dear Barbara (Fitness Consultant), 
 
I am a Master of Science (Thesis- Public Health) student at Curtin University 
of Technology and a midwife keen to complete my thesis exploring the 
maternal health in the postpartum period. I am seeking your permission to 
evaluate your postpartum mother-with-baby exercise and well-being program 
the ‘Super Babes Australia - Postpartum Mother-with-Baby, Mind, Body and 
Spirit Program’. This would involve a research study collecting pre, weekly 
and post program participation anthropometrical and health assessment data.  
 
The purpose of this study is to explore maternal health when participating in a 
postpartum mother with baby exercise and well-being program (Super Babes 
Australia ™). The pre and post program participation health assessment will 
be extensive and last approximately one hour. Further limited health 
assessments will be required weekly and last approximately five minutes. 
 
If you require any further information about the study please contact me on 
0414558878 or my Research Supervisor Satvinder Dhaliwal 9266 2949.  
 
Thank you for your consideration. 
 
Yours truly, 
 
Hilary Cross 
Master of Science (Thesis- Public Health) Curtin University of Technology 
student 

 


