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Abstract

Many postpartum women find it difficult to lose tegcess weight that has been retained
from pregnancy. The retention of this postpartumghtemay even contribute to the
worldwide obesity endemic affecting women (CrowelB95; 2002; The American
National Task Force on Prevention and TreatmeQgsity, 1994). Postpartum exercise
at moderate intensity has been shown to assist wameesgain their pre-pregnant body
weight (McCrory, 2000). The purpose of this studgswto determine the effect of a
community mother-with-baby exercise and well-beipggogram (‘Super Babes
Australia™’) on the anthropometrical parameters mfstpartum mothers. More
specifically this study will determine whether gm®gram assists women to lose retained
weight postpartum and to regain their pre-pregnaody shape and weight, when
compared with a control group. An additional feataf the study is to determine to what
extent the program promotes maternal-infant intesacand psychosocial well-being of
mothers.

The research design was a pragmatic field trighawit random allocation of participants

to the intervention and control groups. Forty sei#n women between six weeks to

twelve months postpartum, with a baby weighing tess ten kilograms, self-selected to

participate in a twice weekly structured postpartexercise program for six weeks. A

second group of postpartum women, who were notgada a structured postpartum

exercise program, formed the control. Anthroporoetrieasurements were collected

through repeated measures to assess body weiglghape, cardiovascular fitness and
body flexibility. Eating patterns were assessedgisa nutrition scale. The Edinburgh

Postnatal Depression Scale and a Personal RecakléBavere used to report and assess
maternal-infant interaction and mother’s psychoslowsell-being.

The data on the intervention and control groupsveempared using Generalized Linear
Model, T-test, Chi-squared test and Fisher's Exa&esst. The mother-with-baby
postpartum exercise and well-being program hadj@ifsiant effect on postpartum body
weight retention and the regaining of pre-pregrmaty weight and body shape, findings
that will have positive implications for women’sdtn. Maternal-infant interaction was
enhanced in both groups; however the postpartuncieeeprogram had no significant
effect on the psychosocial well-being of mothers.
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Chapter 1: Introduction

Chapter 1: Introduction

1.1 Problem Statement:

Studies have indicated that body weight retentem ifamiliar problem to postpartum
women (Olsen & Mundt, 1986; Olson, Strawderman,téfin & Pearson, 2003; Parker,
1994). A disturbing trend, both internationally amationally, has reported a significant
overall increase in the number of women who arssdi@d as overweight or obese,
across all age groups (American College of SporsliMne, 2000; Australian Bureau of
Statistics, 2003). Retention of postpartum weightyraontribute to this obesity endemic
(Larsen-Meyer, 2002). There are few experimentaliss on postpartum weight. Despite
there being limited information available confirmgithe benefits of exercise during the
postpartum period, it has been suggested that gdilyskercise is likely to benefit the

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

Several factors have been shown to influence pdstpaweight, including pre-
pregnancy weight, pregnancy weight gain, parity,denoof birth, breastfeeding,
postpartum exercise and eating patterns. Physieakcise and eating patterns are the
only modifiable factor. Studies suggest that moteratensity exercise and caloric
restriction postpartum promotes regaining pre-paegiody weight and fat loss (Larsen-
Meyer, 2002; McCrory, 2000). To combat the commdnason of weight retention
postpartum a structured exercise and dietary pnogsarecommended (Larsen-Meyer,
2002; McCrory, 2000). Hence the ‘Super Babes Aliaffd community mother-with-
baby exercise and well-being program was estalligh@002 by a Fitness Consultant in
collaboration with a Midwifery Educator to promotke health and well-being of
postpartum women. Subsequent to this, in 2003athkeor (Midwifery Educator) made
contact with an exercise physiologist to discuse thost suitable anthropometric

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

1.2 Aims of the Study:
The purpose of this study was to determine the npiaiephysical and psychosocial

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

postpartum program had a significant influence @temnal-infant interaction.

The objectives guiding this study were to:

1. Evaluate the effectiveness of the postpartum eserprogram by progressive
monitoring of anthropometrical parameters and heaitofiles of mothers
enrolled in the program, and determine whether woare assisted, lose excess
weight postpartum and regain their pre-pregnantylsithpe and weight, when
compared with a control group.

2. Explore the impact of the maternal-infant interastiand relaxation techniques
utilized in this program, and determine to whateextthis program improves the

mother’s psychosocial wellbeing.

1.3Hypotheses:

The hypotheses of the study are:

Postpartum women who attend a six-week communityharewith-baby exercise and
well-being program are more likely to lose the essceetained weight and improve their
body mass index when compared with postpartum wontendo not attend a structured

exercise program.

A secondary hypothesis was that postpartum womem attend a six-week community
mother-with-baby exercise and well-being program more likely to regain their pre-
pregnant body weight and shape when compared wagitppprtum women who do not

attend a structured exercise program.

The final hypothesis was that postpartum women \attend a six-week community
postpartum mother-with-baby exercise and well-bgmmggram will report improved
maternal-infant interaction and psychosocial healtien compared with women not

attending a structured postpartum mother-with-be®rcise program.
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1.4 Research Design:

The research design selected as appropriate ferstody was a pragmatic field trial

without random allocation of participants to thetemvention and control groups

(Schwartz & Lellouch, 1967). This method is usedewlassessing new interventions
under real-life circumstances to reflect conditidimst exist in practice rather than under
the restrictive conditions of a controlled trialr(dw, 1997, Drummond & Jefferson,

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

program, with postpartum women living in metropaitPerth, Western Australia.

1.5 Intervention:

The intervention tested was a structured low impaastpartum mother-with-baby
exercise and well-being program that included eyhB0) minute walk for the mother
pushing the baby in a pram, twenty (20) minutepead¥ic floor exercises, abdominal and
lower back strengthening exercises, utilizing theby for weight resistance, and a ten
minute mother and baby relaxation session. The mmaxi weight of the baby was
limited to ten (10) kilograms for ergonomic reasorslvice on healthy eating to
consume low glycaemic index carbohydrates and fdodsin saturated and trans fats
was also provided for the mother. The interventgooup completed two, ninety-minute
exercise and well-being sessions per week, focensecutive weeks, resulting in a total
of twelve (12) sessions. This program known as &upBabes Australia™’ was
developed by a Fitness Consultant (FC) and endolseda Midwifery Educator.
lllustrations have been included to demonstrateesointhe program’s exercises and
relaxation techniques (Appendix 1). According t@ throgram designer this outdoor
program was developed “to assist new mothers tp istshape without leaving their
babies behind” B. Kendell, Fitness Consultant (@eat communication, 15 February
(2003).

1.6 Assessment Tools:

The study used the following anthropometric measerdgs recommended by an
Exercise Physiologist to distinguish body weightdy shape and cardio-respiratory
fitness changes postpartum: height, weight, bodgsnradex (BMI), body fat percentage,
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sit and reach, sit-up rating, \kx posture rating scale (Appendix 2), blood pressunck

resting heart rate. These validated selected gmhmetric measurements (Appendix 3)
are practical and cost-effective methods of obtgniequired data from postpartum
women. Body profile photographs and dress sizewata also collected to help describe

changes in postpartum body shape.

A nutritional questionnaire (Appendix 4) was usedtlis study to determine eating
pattern changes. This instrument was a simple iguestire with thirty (30) multiple
choice questions relating to current eating behasiofor example the frequency of
eating ‘take away food. The ‘Assessor Health Dag&ervice (HDS) (2002)

recommended this practical method of analysinghgaiatterns.

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

instrument, was utilized to identify those moth&srisk’ of postnatal depression and
allow for prompt exclusion and referral to theirddar (Pope & Watts, 1998). For those
participants eligible for the study the EPDS predda useful score to determine any

psychological changes.

The maternal-infant interaction data was collectieda ‘Personal Record Booklet’
(Appendix 6) designed by the researcher. This leiokias used by the mothers on a
weekly basis to document their thoughts, feelings attitudes towards their postpartum
transition and their baby.

1.7 Benefits of the Study:

Possible benefits of the structured postpartumoserand well-being program are the
prevention of weight retention or obesity by inGieg metabolism, increased physical
work capacity (endurance and strength), increasadliavascular and respiratory
efficiency (fitness) and improve mood or self-estd&gger, Champion, & Bolton, 1998;
Larsen-Meyer, 2002). The provision of the prograeslthy eating advice to consume
low glycaemic index carbohydrates and that restraietary energy intake (McCrory,
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2000; O'Toole, Sawicki, & Artal, 2003). Group empawent and the beneficial effects
of group interaction provide new mothers with valiespeer support.

Incorporating the baby as the weight resistancehermpostpartum exercise, as illustrated
on Appendix 1, and well-being session may make ekercises fun and enhance
maternal-infant interaction. Mothers, who parti¢g@an an outdoor structured exercise
postpartum, may inspire lifetime habits of regudxercise and healthy eating for the

whole family.

1.8 Summary

Chapter 1 has described the problem, the aimsciblgs and hypotheses of this study,
which will investigate the effect of a community ther-with-baby exercise and well-
being program on maternal weight retention postipart The research design,

intervention and various assessment tools have dessribed briefly.

Chapter 2 will review the literature associatedhwibstpartum weight retention, relevant
anthropometric measurements of postpartum wometoriathat influence postpartum
weight, maternal-infant interaction and the possilithysical and psychosocial impact of

a structured postpartum exercise program.
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2.1 Introduction

This chapter will discuss the factors that influerec woman’s ability to lose excess
weight and regain pre-pregnant body weight and esipstpartum. The literature review
will explore the impact of postpartum exercise catemal weight and shape, as well as

the psychosocial impact of exercise on the new eraahd baby dyads.

The evidence related to postpartum weight retenéind regaining pre-pregnant body
weight and shape postpartum is dated, with a lonitember of valid recommendations
of how to lose the retained postpartum body weightaddition, it would appear from
this review of current literature there are no sadhat measure body shape changes
postpartum. This chapter will firstly review thergent literature relating to the study’s
main aim that is, the factors influencing postpartweight retention and regaining pre-
pregnant body weight and shape postpartum. Theseréahave been identified as pre-
pregnant weight, pregnancy weight gain, parity, enotibirth, breastfeeding, postpartum
exercise and eating patterns postpartum. In additlis chapter will review maternal-
infant interaction and the psychological impact mothers engaged in a postpartum
exercise program, which addresses the secondargfahms study.

2.2 Postpartum body weight and shape

For western women the childbearing years have lnsmtified as a period of risk for
obesity and consequently of public health concemdrican College of Sports
Medicine, 2000; Hinton, Olson, & Peregrin, 2001;s@ et al., 2003; Siega-Riz,
Evenson, & Dole, 2004). The percentage of overweigiidbearing women in America
almost doubled between the years of 1960 to 19%g&F, Carroll, & Kuczmarski,
1998). The postpartum transition involves complexygical, social and emotional
changes during which time unhealthy eating pattamd physical inactivity are often
established and obesity can develop (Crowell, 199&nnaro & Fehder, 2000). The
World Health Organisation (1998) defined an oveghiiadult as a body mass index
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(BMI) of 25-29.9, obesity as BMI 30-39.9 and morlatesity 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 | | 30.0-34.9] moderate
Obesity class Il| 35.0-39.9| severe
Obesity class I11>40 very severe

WHO 1998 standard classification of obesity (Tabl@.1)

The American National Task Force on Prevention &aneatment of Obesity (ANTF
1994), Crowell (1995) and Larsen-Meyer (2002) agrdat the postpartum period is a
critical period for weight gain. The Internation@besity Task Force (IOTF 2002)
identified the health risks of obesity as an inseedn cardiovascular disease, some
cancers, diabetes mellitus and psychological desstdThere is a lack of validated
guidelines for the management of obesity in pregpaand postpartum, which is
worrisome considering the population in the Westeanld is getting heavier (Frohlich,
2002). The Australian Bureau of Statistics (2008jlected this trend reporting a
significant overall increase of 42% of women whorevelassified as overweight or

obese, across all age groups.

Postpartum weight retention was defined by McCi@§00) as “the difference between
postpartum weight and pre-pregnancy weight” (p.1AS)ecent prospective study of 622
healthy postpartum women affirmed that nearly 25%vamen retain 4.55 kg or more at
one year postpartum (Olson et al., 2003). Parkg®4)L found that this weight gain was
likely to be permanent and possibly compounded veitibsequent pregnancies. In
contrast, Olsen & Mundt (1986) demonstrated th&b 28 women return to pre-pregnant
weight by 6 weeks postpartum. Immediate weight lpsst birth, which according to

Kwasnicki (1997) is between 4.5-5.8 kg, is relatedthe expulsion of products of

conception: the baby, placenta, amniotic fluid dmdod loss. A further 2 kg is lost
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secondary to significant diuresis and perspiraboe week after birth (Butte, Garza,
Stuff, Smith, & Nicholds, 1984; Kwasnicki, 1997).h& complex anatomic and
physiologic changes that occur during the postpaperiod are mostly complete by six
weeks after birth, others continue for several mmenths (Blackburn, 2003; Walsh,
2001).

Postpartum weight gain was found to be more thangtdual weight gain observed in
women as a result of the aging process (Olson.g2@03). According to Tulman &

Fawcett (2003) “research already has revealeddinang their adult lives, women who
have given birth gain, on average, more weight thamen who have not had children”
(p-99). This may place childbearing women at mdreisk of developing obesity and

related co-morbidities than non childbearing wor@tson et al., 2003; Siega-Riz et al.,
2004; The American National Task Force on Prevenaod Treatment of Obesity,
1994).

Postpartum BMI concomitantly reflects body weightBdMI is a measure using weight in
kilograms divided by the square of height in mettegnt). Many studies on postpartum
weight retention have made reference to BMI, @&sat universally accepted classification
of weight (Institute of Medicine, 1990b; World H#alOrganisation, 1998). For example
the large longitudinal study by Gigante, VictoraB&rros (2001) examined the impact of
breastfeeding on long term weight retention andw&bthat the BMI increased by 2
kg/n? over a 5 year postpartum period. Also a randomtsiedl study on overweight
postpartum women evaluated the effect of a dietexaulcise program compared with no
intervention postpartum and found that more wonmethe intervention group dropped
their BMI below 25 kg/rh when compared to the control group (Lovelady, ®grn
Moreno, & Williams, 2000).

Body shape changes significantly during pregnarscg eesult of abdominal growth. This
change in shape together with the musculoskel#idte of oestrogen and relaxin, alter
the pregnant woman’s center of gravity resultingaimlegree of lordosis of the sacral

spine (R. Artal & Buckenmeyer, 1995). Regaining-pregnant posture is slow with the
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maternal joints and ligaments taking up to threentm® to return to their pre-pregnant
state (R. Artal & Buckenmeyer, 1995; Henderson &anald, 2004).

Poor flexibility of the lower back, trunk, hip, hatmngs and abdominal muscles in adults
is a result of postural deviations (McArdle, KatéhKatch, 2000). Body flexibility or
suppleness is likely to be further altered in pagtpm women, which may be related to
the level of oestrogen and relaxin remaining inirthmdy. Backache is therefore a
common postpartum complaint that often impactstenwoman’s level of activity and
flexibility (R. Artal & Buckenmeyer, 1995). The ntosommon test used to measure
lower back suppleness, static flexibility as wel@edicting lower back problems is the
sit and reach test (S&R) (Baltaci, UN, Tunay, Bes& Gerceker, 2003). The average
S&R measurement is 36 — 40 cm for women (Kenne9519In general terms, it is
acknowledged that flexibility S&R measurement igajer in females than males and
decreases with age (McArdle et al., 2000). Theeefew studies that measure flexibility
in postpartum women. However, a Canadian pilot ystoyl Dumas, Adams, & Dolan
(1998) studied five postpartum women who demoretran increase in lumbar range of
flexibility at 16 weeks postpartum compared to tre-pregnant value. The results
suggest that the effect of the pregnancy hormomegoimt laxity does not dissipate
immediately after birth (Dumas et al.,, 1998). Pceably, the small number of
participants limited the applicability of the fimdjs of this paper.

Dugdale & Eaton-Evans (1989) stated that the haylell of oestrogen in pregnancy is
also responsible for the gynoid fat deposition.sTis reflected in the body shape of
postpartum women and can be measured by the wpisatio (WHR), which is an
accepted index to estimate regional fat distribuiad a risk indicator for cardiovascular
disease (Mayo, Grantham, & Balasekaran, 2003; Wie)ddhaliwal, & Bennett, 2003).
The WHR is a comparison between the waist circuemies, with hip circumference and
a ratio of greater than 0.8 for women being defiag@verweight (McArdle et al., 2000).
A longitudinal five year study involving 312 postphan 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 théthgaofessional are weight, height
and body fat. However, body weight measurementegloimes not provide the whole
body composition picture. To determine relativeltieask a selection of anthropometric
measures are necessary as there is not one ergmébfactory measure (Egger &
Swinburn, 1997). Body Mass Index is a universatwalion to assess weight relative to
height (American College of Sports Medicine, 20G@0ough, it does not estimate body
fat distribution or account for different populat®d A practical method of measuring
body fat percentage or levels of fatness and lesmiseBio-impedance electrical analysis
(BIA).

Total body fat and the distribution of body fat &féective indicators of health status. A
large comprehensive retrospective study over 24syea 116,564 American women
aged between 30 - 55 years by Hu et al (2004) Spaty identified that an increased
adiposity and physical inactivity were strong andedpendent predictors of premature
death. The average healthy range for body fat p&ge for a female aged between 18 -
39 years is between 21 - 31% (Frisch, 1994). A iggan BIA of 38.94% was reported
in Gigante et al's (2001) Brazilian longitudinaugy involving 154 postpartum women.
This study investigated the effects of breastfegdin maternal weight and body fat and
the body fat percentage was measured through BiéirBpedance electrical analysis
composition scales have been validated against rwatler weighing the old ‘gold
standard’ to measure body composition, with no iBgant difference between the two
methods of measuring body fat (Foss, 1998; UttenTtdn, Ward, & Butterworth, 1999).

2.3 Factors influencing postpartum weight retentionand regaining pre-pregnant
body weight and shape postpartum:

There are many factors that influence a woman’stybo lose excess postpartum weight
and regain pre-pregnant body weight and shape astp. Lifestyle changes related to
child-rearing influence weight retention postpart@ifinton et al., 2001). For the new
mother these lifestyle changes range from socianaronmental conditions, such as
relinquishing employment and becoming a one sdkamyly, together with altered sleep

and eating patterns (Ringdahl, 2002). The key fadtwat appear to influence changes in

10
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postpartum weight and shape include pre-pregnamghtyepregnancy weight, parity,
mode of birth, breastfeeding, postpartum exercisg @ating patterns (Crowell, 1995;
Hinton et al., 2001; Larsen-Meyer, 2002).

The majority of factors influencing postpartum boslyape and weight are fixed and
therefore hard to manipulate. However, eating padteand physical activity are
potentially modifiable postpartum (McCrory, 2000Current Australian Dietary
Guidelines and Australian Physical Activity Guides for adults recommend a
systematic approach to weight management thatdeslan active lifestyle with greater
than thirty minutes of physical exercise everydesgting foods that are both low in
saturated fat and have a low glycemic index. Tmesapproach can be utilized to assist
the postpartum woman to reduce the postpartum weejbntion and regain her pre-
pregnant body shape and weight, with a small caiogrease 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 postpartueight change associated with
reproduction and demonstrated that pre-pregnant B84 the most important predictor
of postpartum BMI (Coitinho, Sichieri, & D'Aquinodicio, 2001). This Brazilian cross-
sectional study that explored the association oflybaveight with parity and
breastfeeding, found that women with a normal Bk#-pregnancy retained less weight
postpartum compared to women with higher pre-preg®@MI. O'Toole, Sawicki, &
Artal (2003) concurred with Coitinho et al (200I)da found that women who were
overweight prior to pregnancy were unlikely to Ideeir pregnancy weight without the
help of formal intervention. Pre-pregnant weight¢ager than 136 kg has been associated
with adverse pregnancy outcomes such as gestatidiabetes, pre-eclampsia and
caesarean delivery according to a large 1998 - 1M®® York City study (Rosenberg,
Garbers, Chavkin, & Chiasson, 2003). O'Toole, Shiwi& Artal (2003) agreed that
being overweight or obese prior to pregnancy sugggeshat obesity is a common high-
risk obstetrical situation. Galtier-Dereure, Boegn& Bringer (2000) concurred with

this, having compared 435 pre-pregnant women witti Breater than 25 to those with

11
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BMI between 20 — 24.9, and concluded that overwigigb-pregnant women presented
major economic and medical consequences of pregndinis worth noting that all of

these studies rely upon postpartum women’s recalkdlf-report their pre-pregnant
weight, with the exception of women involved in goaception or fertility care, therefore

reliability could be questioned.

2.3.2 Pregnancy Weight:

The total average weight gain during pregnancylig * 13.6 kg, which includes 5 kg
for the fetus, placenta and amniotic fluid, 0.9 feg uterine growth, 1.8 kg for blood
volume increase, 1.4 kg for breast tissue growthaB — 4.5 kg increase in maternal fat
stores (American College of Obstetricians and Ggloggists, 2000; Olds, London, &
Ladewig, 1996).

The following table from the Institute of MedicinglOM) (1990b) provides
recommendations specific to pregnancy weight rabgssd on pre-pregnant BMI (Table
2.2). Although, dated these BMI recommendationsuseful in light of the increase in
obesity in childbearing women. It is noteworthypmint out that the IOM (1990b) BMI

classifications do not reflect the more recent W3@98) BMI classification.

Classification BMI Recommended Pregnancy Weight Ga
Underweight <19.8 12.5-18 kg

Normal weight 19.8 - 26 11.5-16 kg

Overweight >26 - 29 7-11.5kg

Obese > 29 6 kg

Institute of Medicine (1990b) pregnancy weight ramigrased on pre-pregnant BMI recommendations
(Table 2.2).

A systematic review of studies by Abrams et al (®0that recommended these I0M
(1990b) guidelines, concluded that the IOM (1990®gnancy weight gain ranges are
associated with the best outcome for mothers afaht® Furthermore, several other
studies demonstrated gestational weight gain allee’dOM (1990b) recommendations
was strongly associated with postpartum weightnteda (Boardley, Sargent, Coker,
Hussey, & Sharpe, 1995; Carmichael, Abrams, & $el¥D97; Crowell, 1995; Olson et
al., 2003). An American prospective study of 274iyp (12 - 29 years of age), low-
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income women, with normal pre-pregnant BMI by Sthblediger, Schall, Ances, &
Smith (1995) clearly illustrated this. The womerthaexcessive pregnancy weight gain,
more than 0.68 kg/week between 20 - 36 weeks gastaetained more weight, attained

a greater BMI, and had higher body fat percentageoaerweight postpartum.

2.3.3 Parity:

Dewey, Heinig, & Nommsen (1993) suggested thatgtteater the parity the greater the
postpartum weight loss. This could simply be theréased energy expenditure related to
the increased mothering workload with each childcdntrast, other studies assert that
the risk of obesity increases with parity. Wolfepl, Olson, & Frongillo’s (1997) study
of 5,707 American women demonstrated that weighgnte®n associated with parity
averaged about 0.5 kg per child. However, the titstiof Medicine (1990b) systematic
review reported the median retained weight postpamvas 1 kg for white women and 3
kg for black women. The Coitinho et al (2001) laBzilian study on weight change
related to parity and breastfeeding demonstrated tine effect of parity was small.
Whereas, a study by Ohlin & Rossner (1990) on agmf morbidly obese postpartum
women, demonstrated that 40 — 50% of the parti¢gpaybesity originated from their
previous pregnancies. It is possible the repetigixgosure to the fat storing hormones of

pregnancy may be responsible for this postparturgiweetention.

2.3.4 Mode of birth:

Vaginal and lower uterine segment caesarean sef@iSh modes of birth have different
postpartum transitions. A study on pregnancy weighin reported that excessive
pregnancy weight gain was an independent predaft@S birth (Stotland, Hopkins, &

Caughey, 2004). Kaiser & Kirby (2001) also idemifi an increase in CS rates in
overweight pregnant women. These findings compotlnadissue of whether the CS
mode of birth or the excessive weight gain was ¢hase of retained body weight
postpartum. In complete contrast findings from rgéaAmerican study by Schauberger,
Rooney, & Brimer (1992) demonstrated that women whwe birth by CS lost more

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

women following a vaginal birth.
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Caesarean section mode of birth involves a surgncadion in the abdominal wall and
uterus, consequently the abdominal muscular strergytweaker than after a normal
vaginal birth (Henderson & Macdonald, 2004). Durprggnancy the abdominal muscles
are stretched and in some cases can overstretchute diastasis of the rectus muscle.
This early postpartum condition is the separatibthe rectus muscles resulting in a gap
in the midline of the abdomen, rendering weak alidamstrength (Henderson &
Macdonald, 2004). Abdominal strength plays a mapde in providing pelvic stability
and assists in supporting the spine. Sit-up ratiegsures abdominal muscular strength.
This test result may be affected by the mode dhlilrat could limit the postpartum CS
woman’s abdominal strength score. The mode of #ly also change the postpartum
woman’s flexibility by two mechanisms that affedtet general population, that is
abdominal surgery would limit flexibility and fleility is lost rapidly during inactivity
post CS (Foss, 1998; Wilmore, 1994).

Ringdahl (2002) suggested that women who expertenoeplicated births may need to
gradually increase exercise based on their disatnggel. Henderson & Macdonald
(2004) and American Council on Exercise (2001) mted different postpartum exercise
intensity programs for women following a vaginattbiand CS birth. For example,
postpartum women who experienced a vaginal birdulshstart pelvic floor exercises as
soon as possible after birth and the transversdgalvic tilting exercises on the first day
postpartum. Whereas, following a CS birth only aiatory and deep breathing exercises
are encouraged soon after birth, pelvic floor amdtlg abdominal exercises can be
performed after day five (Henderson & Macdonald)®0 The American Academy of
Pediatrics & American College of Obstetrics & Gyolegy (1997) recommended that
women return to pre-pregnant exercise routines byo4weeks postpartum for vaginal

birth and 6 - 8 weeks for postpartum women thatdn&xs.
2.3.5 Breastfeeding:

Breastfeeding influences postpartum weight as plggically lactation increases the

metabolic rate by 60% (Blackburn, 2003). Breastfegchas been recognized as an
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effective form of fat burning using 400kcal of egyerper day (Frisch, 1994). Zammi
(1985) suggested that high levels of prolactin essed with lactation are responsible for

an increase in lipolysis.

The fat deposited during pregnancy provides a plessiutrient reserve during times of
food deprivation and an energy source for lactatiRiordan, 2005; van Raaij, 1989). The
increase in insulin and progesterone contributesptagnancy lipogenesis. During
lactation fat is redistributed to the upper limbs;luding the triceps subcutaneous fat
(Dugdale & Eaton-Evans, 1989). Kwasnicki (1997) destrated that lactation reduced
maternal fat. Kwasnicki tried to demonstrate thtite compound effect of exercise and
breastfeeding on improving maternal body compasititay encourage more women to
participate in both of these healthy activitiegjslimproving her and her infant’s health”
(p.2). Kwasnicki’'s (1997) study results showed tiidbreastfeeding did not occur, fat
would be more difficult to mobilize. Unfortunatelyhe study’s small sample size of

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

Several studies that have investigated the effettsxercise on breastfeeding women
have found that moderate exercise has no deleteeffects on breast milk or the baby’s
reaction to it (Davies, Wolfe, Mottola, & MacKinnpr2003; Dewey et al., 1993;
Lovelady, Lonnerdal, & Dewey, 1990). Recommendeetady allowance (RDA) for
lactation is an additional 400 - 500 cal/day (Aroan Council on Exercise, 2001;
Riordan, 2005) with levels of energy expenditurel800 - 2700 kcal/day (Lawrence &
Lawrence, 1999; McCrory, 2000). Nevertheless, #ationship between breastfeeding
and weight loss remains debatable (Schaubergér, 4082; Walker & Freeland-Graves,
1998). This disagreement may relate to studiedewlifg definitions of lactation and
related terms such as exclusive, partial or tolSaveral international studies suggested
that mothers who breastfeed more frequently ané flonger time postpartum lost more
weight then their counterparts (Kac, Benicio, Vgleesz-Melendez, Valente, &
Struchiner, 2004; Riordan & Auerbach, 1998; Sowgtsng, & Janney, 1998). Dewey
et al (1993) confirmed that the weight loss in déicly women was greater from six

months to one year postpartum. A Brazilian studyGagante et al (2001) demonstrated
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that at four months postpartum all their collectothropometric measurements of
mothers who exclusively breastfeed were leaner thase who partially breastfed or
bottle fed their babies. Whereas, a large Amerisiaidly by Schauberger et al (1992)

found that breastfeeding did not assist womende leeight postpartum.

Breastfeeding and the inherent influence of prafaetll not only increase appetite, the
high levels of prolactin often result in low matakrphysical activity (Lovelady et al.,
1993). Prolactin therefore has the potential togase dietary intake and reduce energy
expenditure, with a probable weight gain net resTitis was confirmed by a Food &
Agriculture Organisation/World Health Organisatidnited Nations statement that the
sedentary lifestyle of western women during laotathave an actual 355 kJ/day savings
on physical activity (as cited in (Sherriff & Haramn, 1995).

Gradual weight loss postpartum of approximately Kg5per week is recommended by
Institute of Medicine, (1990a) and shown to haveadeerse effects on breastfeeding
(Institute of Medicine, 1990b; van Raaij, 1989).ré&ndomized trial of 67 overweight
breastfeeding women by McCrory et al (1999) stateat “short-term weight loss
resulting from a combination of dieting and aeroéxercise appears to be the safest and

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

It would appear that from a local perspective tlep&tment of Health Western Australia
(DOH) agrees that there is a positive relationflg@fween breastfeeding and weight loss,
as evidenced by their recent information brochuwblipation from the Nutrition &
Physical Activity Branch called ‘Breastfeed and @haJp’ (Department of Health
Western Australia, 2004). The 2004 brochure claimas “breastfeeding helps your body
return to normal after childbirth with a speedyuraetto pre-pregnancy shape and body
weight” (p.2). The main headings of the brochustétes “Breastfeeding helps you shape
up. Breastfeed for at least 12 months. Be surddose nutritious foods. A sensible aim
is to lose half a kilogram a week” (p.1). The braehis recommendation was based on
the National Health and Medical Research CounchHfNRC) (2003), Department of
Health and Aging (1998) and Horta, Kramer & Pl&20@1). The NHMRC (2003)
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reported a health advantage of breastfeeding o$ilplesaccelerated weight loss and

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

2.3.6 Postpartum Exercise:

From a health professional’s viewpoint the postparperiod is an excellent ‘window of
opportunity’ to promote physical exercise and ftaié healthy lifestyle changes at a time
when midwives and child health nurses are actiwalplved in women’s care. Ringdahl
(2002) agreed that “the postpartum period is aalitiene for clinicians to promote the
importance of physical fitness”(p.31). Exerciselédined as a “subset of physical activity
that is planned, structured, repetitive and pusgo$dr improvement or maintenance of
fitness” (The Royal Australian College of Generedd®itioners, 2004) (p.24).

Postpartum mothers are less likely to be involvedlysical exercise programs than
women without children (Miller, Trost, & Brown, 200 Verhoef & Love, 1994). A
national report on childbearing women aged betw&&4 years by the Australian
Bureau of Statistics (1998) confirmed that only4l84 were involved in enough exercise
for health maintenance. The barriers to participatexercise may include lack of time,
the cost of a gym membership, limited access togym, related baby-sitting costs,
separation of the mother-infant dyad and relatedadifeeding issues and stress
incontinence (Mason, Glenn, Walton, & Hughes, 2®ihgdahl, 2002; Sampselle, Seng,
Yeo, Killion, & Oakley, 1999). Childbirth morbidityuch as urinary or faecal stress
incontinence, is often under-reported possibly tuembarrassment or the woman not
wanting to trouble the health professional (Masdn aé, 2001). Haemorrhoids,
constipation, headaches, anaemia, backache, baedsperineal pain are all common
postpartum health problems that may discouragevtiman from engaging in a healthy
lifestyle, such as exercise (Ringdahl, 2002; Saltgpseal., 1999). A qualitative study of
42 British postpartum women demonstrated those eaperienced stress incontinence
were reluctant to seek help (Mason et al., 200hg flesponse rate for this study was

poor possibly due to the embarrassing nature ofstbdy according to Mason et al

17



Chapter 2: Literature Review

(2001). McCrory (2000) recommended that “reseagmeeded on how women can

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

An American longitudinal study of forty-four (449w-income postpartum women used
pedometer readings to calculate physical actiibe Yamx Digi-Walker pedometer was
used, which has been validity in several other aetmgnsive field studies and it proved
to be both cost effective and reliable instrumentcalculating steps taken. This study by
Wilkinson, Huang, Walker, Sterling, & Kim (2004) mducted interviews at three months
postpartum to recall their physical activities otfee past seven days and compared this
to the control group. To increase the accurache$é scores an algorithm developed by
Welk, Thompson and Galper (2001) was used. Theltseslemonstrated that the
postpartum women averaged fifty minutes more skegp about two-hundred minutes
more in sitting time each day compared to thirtygtally fit adults. In addition, this
postpartum cohort were purported to have spenttiegsin moderate and high intensity
activity than the national recommendation of astehirty minutes of moderate intensity
activity on most days. However, a pedometer doé¢smeasure upper body activity or
able to rate the intensity of an exercise, so urisertain of how they rated the intensity
of physical activity. The average daily pedomeézord of these postpartum women was
6,262 steps and was lower than the 11,603 forhingy ffit adults. This study quantified
and confirmed that women are spend more time gitiimd are less physical active during
the postpartum period as previously suggested wglady et al (1993), Crowell (1995)
and Gennaro & Fehder (2000). Wilkinson, Huang, Wakt al (2004) recommended that
postpartum physical activity counselling could besdéd on the American College of
Sports Medicine (ACSM 2000) and the U.S. Departneériiealth and Human Services
(1998) guidelines.

A recent Australian descriptive cross-sectionaveyrof 450 mothers with infants from 0
- 5 years of age, assessed the mothers’ attitudeslation to the concept of a pram
walking exercise program and the surveyed respdad#ated that the program had the
“potential to be an attractive physical activitytiop for mothers of young children”

(Currie & Develin, 2002) (p.890). Currie & Devel{2002) reported over 90% of the
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surveyed women agreed that pram walking could imprghysical fithess and increase
mental well-being. Also Currie & Develin (2002)eiutified the social value of a group
exercise program and stated “The mothers themseleesble to socially support one
another and gain self-empowerment, knowledge ailid gk exercising” (p.892). Group
intervention and health education with other pastpa women is an influential group
empowerment strategy (Hinton et al., 2001). Grouervention facilitates the individuals
to interact and influence each other’s choices aifoa (Aberg, 2000). An Australian
guantitative study of postpartum women engaged raimpwalking as a postpartum
exercise and support program evaluated the exgooiggam’s information resource Kkit.
The participants identified the beneficial effeofsgroup interaction by reporting “the
feelings of support provided by a group of new reashwith similar needs and concerns”
(Currie, 2001) (p.24). This effect may have occdiireany program engaging a group of
postpartum women. Without a control group comparigiois outcome could not be

specifically attributed to the postpartum exereed support program.

Henderson & Macdonald (2004) identified “the oveedin of postpartum exercises is to
restore the woman to the pre-pregnant state asaopossible” (p.390). However, there
is a lack of comprehensive, evidence-based recomatiens for postpartum exercise.
The American College of Obstetricians and Gynedste ACOG 2003) recommended
that “exercise routine may be resumed only gragluaiter pregnancy and should be
individualized” (p.10). The most consistent heafitofessional advice of when to
commence aerobic and weight resistance exercist#®ipostpartum period is between
one month to two months after birth dependent enrttode of birth and following a

health clearance.

An Australian exercise program called ‘Mum’s the M/osupported by New South
Wales (NSW) Health (New South Wales Sport and Reicne, 2001) suggested that
“Following the postnatal check-up six weeks afteg birth, it is usually safe for more
vigorous exercises to be attempted” (p.7). Thiswisen most of the physiologic
postpartum transitions are complete (Blackburn,32@hd therefore the risk of exercise

induced injury is reduced. Artal & Buckenmeyer (39%oncurred stating postpartum
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exercise guidelines should be based on the phyggoalochanges that take place at that
period. They go on to recommend doctors should gdstpartum women to postpartum
fitness classes conducted by American College doft@ticians and Gynecologists or
American College of Sports Medicine certified exsgcleaders. Similar referral in
Australia involves physiotherapists, midwives otndiss consultants. A variety of
postpartum exercise programs are currently availabhich are conducted in a range of
settings, such as the maternity hospitals, gymg&jomun parks and swimming pools for
postpartum water aerobics (Currie & Develin, 200&partment of Health Western
Australia, 2004).

Most postpartum exercise programs currently avislélave been developed on an ‘ad
hoc’ basis and from an historical perspective natifian evidence-based or holistic.
According to Wilkinson et al (2004) most activityueptionnaires are designed and
validated for men, with few, if any physical activiparameters for postpartum women
that have been validated against the independeiabl@ measures of physical activity.
However, McCrory (2000) a research scientist inrgynenetabolism provided guidelines
for postpartum exercises that are based on coadraltervention studies in lactating and
non-lactating women. She stated in her exercisdefjues “Keep in mind that exercise
without dieting probably won’t produce weight losajt it is still beneficial in other

ways”.

Exercise is a major factor in the maintenance dltheof an individual. Among its
proven benefits are:

Increased physical work capacity (strength, endrgpan

Increased cardiovascular and respiratory efficiency

Decreased risk of coronary heart disease.

Changes in body metabolism (e.g. reduced levebesiby).

Delay of physiological ageing effects.

Psychological effects (e.g. stress reduction, emed self-confidence).
(Egger et al., 1998).

Postpartum exercise improves the postpartum matloardiovascular fitness (Sampselle
et al., 1999). Circulatory measurements such asdbfwessure (BP), resting heart rate
(RHR) and the Rockport walk test provide information cardio-respiratory status.
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These three measurements can improve with regblasiqal exercise. Resting heart rate
can be used to approximate aerobic fitness (R.I &tBuckenmeyer, 1995). The most
feasible and suitable endurance test to measuraettodic energy and cardio-respiratory
system for people with poor fitness is the Rockpbilk Test. This test can estimate
maximum oxygen uptake score (¥&y, which is an indication of an individual’s fitres
level. The subjects walks as fast as possible treaadmill for 1.6 km (1 mile), walk
completion time is recorded, along with the heaté immediately on completion of the
test. Two well designed studies by Dewey et al 4)98nd Lovelady et al (2001)
examined aerobic fitness of postpartum exercisiogien and found an increase in their
VO2max

The Health Development Agency (HDA) (2003) providedevidence briefing related to
both men and women regarding the management oftplaesl overweight. The HDA'’s
review to manage weight in adults stated:

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

2.3.7 Eating Patterns:

Artal & Buckenmeyer (1995) purported that exerasene will not accomplish return to
pre-pregnant shape or weight. The current nutadi@avice to follow a low fat and low
glycaemic index eating plan, endeavours to addtlesobesity pandemic which is
thought to have been created by modern technolugyeincourages a sedentary lifestyle
and consumption of fast, high fat, energy densd$dquVorld Health Organisation, 2001).
Food intake is a complex behaviour that is affedigdbiological, psychological and
social factors and is problematic to evaluate uréal-life conditions (Hinton et al.,
2001).

The HDA's (2003) review to manage weight in adslisted:
There is evidence that diets combining low fat andrgy restriction, and low fat
diets alone (30% or less of total daily energy «e=tifrom fat) are effective at
treating obesity and overweight in adults. HoweWeere is conflicting evidence
regarding their relative effectiveness.
(Health Development Agency, 2003) (p.32)
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In general, to maintain a healthy weight requiresakance between energy intake and
energy expenditure dynamics. McCrory (2000) suggest combination of caloric
restriction and an increase in caloric expenditbreugh exercise as likely to be the best
strategy to regain pre-pregnant weight and bodypehéy facilitating fat loss and

promoting lean tissue.

McCrory (2000) provided the following eating pattestrategy that may counteract the
eating behaviour identified by WHO:

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

O'Toole et al (2003) investigated the impact oficired diet and exercise intervention
on forty overweight postpartum American women. Hubjects were randomized to
either a twelve-week structured or a self-direafiéet and exercise intervention group.
The diet for the control and experimental group sasilar with the exception of an

increase in protein intake for the experimentalugroThe results of the study
demonstrated that those postpartum women in thetated intervention group had a
significant weight loss and significant reductionbiody fat percentage. The study’s small

sample size of forty may limit the generalizibiliby the results.

A larger randomized controlled trial of sixty severclusively breastfeeding women
between eight and sixteen weeks postpartum by MyGrbal (1999) demonstrated that
body fat percentage loss was enhanced in the tistgxercise group compared to the
diet alone. This study randomly assigned and coetpa? lactating women to a diet plus
exercise group, another 22 lactating women to a gheup and a control group of 23
lactating women. Weight loss between diet plus @ger diet and control groups was 1.9,
1.6 and 0.2 kg respectively demonstrating that ¢batrol group was significantly

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

it was only conducted over eleven days therefditeatng only a short-term outcome.
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McCrory (2000) produced useful guidelines spedifycéor lactating and non-lactating
women. She developed a sample diet and exercisgrgonofor approximately 9 kg
weight loss based on controlled intervention stsidMcCrory (2000) is an advocate for
the combination of dieting and exercises postpaisnt enhances fat loss and conserves

lean tissue.

There appears to be no study that has evaluatelethefits of an outdoor community
mother-with-baby postpartum exercise and well-bgrmgram, where the baby is used

for weight resistance exercises.

2.4 Maternal-Infant Interaction:

According to Tulman & Fawcett (2003) “The postpantis a time of considerable
psychological and social change, as the woman adfdmily adjust to the new
member’(p.102). It is likely that keeping the mathend baby dyad together for
postpartum exercise will promote maternal-infarta@tment, family adjustment and
well-being of both mother and baby, especiallyhia early postpartum period (Currie &
Develin, 2000). Porter & Porter (2004) concurrethtisg that “The first year of life
forms the foundation of trust and security for ttteld’s future” (p.366). Riordan &
Auerbach (1998) explained that “This exquisite @antreciprocal reinforcement in the
mother-infant dyad leads to the mothers’ “takingdrer maternal role, cementing the
mother-infant bond.... It is believed that attachrmem bonding are human equivalent of
imprinting” (p.518). Bowlby's (1969) attachment drg suggests maternal-infant
attachment develops through the interaction ofdgicial and environmental dynamics
during the first year of life. He also describethelhment as a primary need of all human

infants.

Having time together enjoying postpartum exercisesy enhance maternal-infant
interaction. Porter & Porter (2004) suggested wpeaviding a postpartum intervention
focused periods of time on just mother and childr £njoyable mother-infant
interactions, relieved maternal stress and guilinfrmother-infant separation. However,
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the complex nature of maternal-infant interactiomkes the cause and effect of

individual interventions difficult to quantify.

2.5 Psychological impact on mothers engaged in agipartum exercise program:
Postpartum exercise has been associated with aadecin anxiety and depression
(Koltyn & Schultes, 1997; Larsen-Meyer, 2002; Walk® Freeland-Graves, 1998).
Furthermore, McCrory (2000) identified an improvemein self-esteem as a
complimentary benefit of postpartum exercise. Parstion weight retention often creates
distress to postpartum women (Walker & Freelandv€sa1998). In addition, childbirth
is classified as a major lifecycle stressor (Swend& Mazure, 2000). Riordan &
Auerbach (1998), stated “Because thinness is @tgprated with feminine attractiveness,
new mothers may be concerned about their weighB1@). The Australian Institute of
Health and Welfare (AIHW 2004) bulletin reportechtlobese women compared with
women in the healthy weight category stated be@sg ldelighted or pleased with their
life. The International Obesity Task Force (IOTF2POstates “The psychological
consequences of obesity can range from loweredestfm to clinical depression”

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

The following definition of Postnatal depressiotN{® was provided by National Health
and Medical Research Council (2000) (p.52):

Postnatal depression is the most prevalent moodrdiis associated with
childbirth, referring to women who meet the diagrwosriteria for major or minor
unipolar depression arising during the first potthgear.

Approximately 12 - 15% of mothers experience salggpressive symptoms (PND) in
the months following childbirth (National HealthcaMedical Research Council, 2000).
However, a recent review of the Cochrane database ilentified varying PND
prevalence rates, ranging from 3% to more than Bbthe first year postpartum (Dennis
& Kavanagh, 2001). Early recognition of PND wittopipt and appropriate professional
treatment is crucial. The Edinburgh Postpartum Begion Scale (EPDS) (Appendix 5)
assists health professionals to identify motheth wostpartum major depressive disorder

and is a valid instrument in the perinatal period ap to twelve months following birth
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(Pope & Watts, 1998). Midwives and other healthfgssionals involved in the collection
of EPDS data are ‘gatekeepers’ and are resporfsibidentifying those mothers ‘at risk’
and making prompt referrals (Gilbert & Harmon, 2p0®ny mothers with EPDS scores
of greater than twelve or those that answer ydhadinal question relating to self harm

are ‘at risk’ and should be referred to their Do@pClinical Psychologist.

It remains unclear how exercise alleviates depesslthough exercise ‘by-products’
such as elevated body temperature, beta-endorpaiacholamine levels and exercise
induced acidosis may account for the psycho-phggiolbenefits of exercise (M. Artal
& Sherman, 1998). Currie & Develin (2000) recompheh exercise has as a

preventative method for new mothers to reduce tiskrof postnatal depression.

Bringing a new baby home is a major life event (Sdg=n & Mazure, 2000) one that
may be accompanied by sleepless nights, from ereit¢ or from a wakeful hungry baby
requiring frequent feeding. Sleep is critical fealth and practicing relaxation techniques

have been purported to assist new mothers sengelldbeing (Sichel & Driscoll, 1999).

Further research is required to identify the psimtical benefits of postpartum exercise
and relaxation programs. To the author's knowletlggre are no studies that have
evaluated the psychosocial benefits of a communityther-with-baby postpartum

exercise program.

The aims of this study, therefore, were to evaltléimpact of a postpartum exercise
program on anthropometric measurements of womemgluhe first year postpartum
compared with a control group not engaged in ac&irad postpartum exercise program.
The secondary aim was tlescribe the impact of the program on the psychalkoell-
being of mothers and determine to what extent phegyram promotes maternal-infant
interaction.
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2.6 Summary:

This chapter has discussed the complexities oppostm weight retention and regaining
pre-pregnant body weight and shape postpartumuritmsary, the literature review has
presented supportive evidence for the relationbleipveen postpartum weight and body
shape retention and cause of overweight and obiesitymen. A critical analysis of the
empirical findings identified the key factors thiatluence changes in postpartum weight
and shape. A general conclusion can be made tlea¢ tis probably an association
between being overweight pre-pregnancy and postpavieight retention. Furthermore,
postpartum exercises with the addition of a healgating pattern and relaxation
technigues are shown to be effective health stiegelg address this postpartum weight
retention and may benefit the mother's psychosoe@ll-being. Maternal-infant
interaction was also reviewed. This study will pd&/ some insight into what are the
most effective exercise and eating plan stratefgiepostpartum women to lose excess

weight postpartum and regain their pre-pregnanysbépe and weight.

Chapter 3 details the research design and methded 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 tirems the aims and objectives of this
study. The major aim of the study was to evalulaeitpact of a community postpartum
mother-with-baby exercise and well-being prograntl@anthropometric measurements
of women during the first year postpartum. Consatjyethis determined whether the

program can assist women to lose excess weighpgdgin and regain their pre-pregnant
body shape and weight, when compared with a coghmlp. A secondary aim was to

describe the program’s impact of maternal-infanénaction and relaxation techniques,
on the psychosocial well-being of mothers and deites to what extent this program

promotes maternal-infant interaction.

The factors influencing retention of postpartumphand weight remain poorly defined.
The relationship between postpartum exercise, Ine@ating, relaxation techniques and
the changes in postpartum weight and body shapariscularly unclear. Furthermore,

there is limited information on the impact of a fp@stum program that incorporates the

baby for weight resistance exercises and pram nglkin maternal-infant interaction.

To further the knowledge in this area the followittge hypotheses were proposed:
Postpartum women who attend a six-week communitstgaotum mother-with-baby

exercise and well-being program would report a tgrebpss in excess retained weight
and improve their body mass index postpartum wienpared with postpartum women

who do not attend a structured postpartum exeprsgram.

A secondary hypothesis was that postpartum womem attend a six-week community
postpartum mother-with-baby exercise and well-bginggram would report to regain
their pre-pregnant body weight and shape when coedpaith postpartum women who

do not attend a structured postpartum exercisergnog
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The final hypothesis was that postpartum women gixaveek community postpartum
mother-with-baby exercise and well-being programuldoreport the maternal-infant
interaction and psychosocial health benefits whempared to postpartum women not

attending a structured postpartum mother-with-be®rcise program.

3.2 Research Design

Pragmatic field trial without random allocation pérticipants to the intervention and
control groups was chosen as a suitable desigrhferstudy. This is an appropriate
method to use when evaluating new interventionseunehl-life conditions and is likely

to better reflect conditions that prevail in praetirather than under the restrictive
conditions of a controlled trial (Arrow, 1997; Drumond & Jefferson, 1996). This

research design is used in delivering servicesh siscpublic health, where there is an
requirement to ensure that new interventions aeetwal and cost effective (Klein,

1997).

The ‘Super Babes Australia™’ (SBA) is a communitsipartum exercise program that
was chosen as a suitable intervention for the stlithg program was conducted in a
Western Australian (WA) metropolitan park. A deptiie design involving an
intervention group and a control group of postpartvomen was studied in relation to
body shape and weight changes, psychosocial health maternal-infant interaction
postpartum. The independent variable for this studyg the intervention, the community
postpartum exercise program and the dependentblanegas the postpartum woman’s
anthropometric measurements and the comments nyathe vomen in a booklet.

The study gathered descriptive data utilizing valid reliable instruments applicable to
the area of postpartum exercise. The researchrdesig enhanced by triangulation using
guantitative content analysis of narrative bookiemarks made by the postpartum
women to describe their thoughts, feelings andtualitis towards their baby and
postpartum transition over the six-week study pericevans & Gruba (2002)
recommended using triangulation when the reseaweBtopn was multifaceted “to throw
light on the different facets” (p.91). The data wallected from February to June 2004.
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The intervention group attended the standard SBAvsiek exercise program conducted
by a Fitness Consultant (FC). The exercise prodgmaown as ‘Super Babes Australia™’
(SBA), which is the only holistic postpartum motivéth-baby exercise and well-being
program available in WA, was developed by a FC andorsed by a Midwife in 2002.
The program’s target group was mothers from sixksde 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 ddectawmh and self-administration of
guestionnaires was conducted in a gym. The weely dollection was performed prior
to the commencement of a SBA session. The programmaenducted in a metropolitan

park, weather permitting, and in gyms in inclemsaather.

3.3.2 Control group (Appendix 3):

The pre and post anthropometric assessment ddectamh and self-administration of
guestionnaires was conducted in the same gym tastused for the intervention group.
The control group’s weekly data collection was perfed at the venue of the mothers’
group gathering either in the gym, their own homeaba research station set up in a

community centre adjacent to their Child Healtm(li

3.4 Sample and Sampling method:

The sample consisted of forty seven (47) women &éetwsix weeks to twelve months
postpartum, with a baby weighing less than tengkdons. It was expected that the
study's most difficult parameter to change wasltiss of body fat percentage and for
rigor this measurement was used to calculate polmeorder to detect a difference of
three (3) percent body fat between the intervengimup and the control group, a sample
size of twenty three (23) was required in each grau81% power and at the 5% level of
significance. This calculation was based on a stahdeviation of 3.5% as determined

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

was recruited.

For this study the intervention group consistedhafty volunteer postpartum women
enrolled in the exercise intervention program. Téentrol group consisted of a
convenience sample of thirty volunteer postpartuomen who were not involved in a

formal structured postpartum exercise program.

This study involved a total of sixty postpartum weimwith forty seven being eligible to
participate. This included twenty-three for theemention group and twenty-four in the
control group. The reasons for thirteen women matdpeligible to participate related to
missed assessments or exclusion from the studyodar identified health risk according
to the study's exclusion criteria. The forty seveligible participants had normal
pregnancies and presented as healthy postpartumemvodouring the study. The
participants were recruited from the population agfproximately 6,000 postpartum
women living in the south metropolitan area of Refthe participants were between 6

weeks to 1 year postpartum.

3.4.1 Inclusion criteria:

The mothers in the intervention group were enroitethe exercise intervention program
for two, ninety-minute sessions per week for sinserutive weeks. To avoid back injury
when using the baby for weight resistance and gtheming SBA exercises, the
maximum baby weight was limited to ten kilogram&isTis less than the recommended
measure to adjust for the possible altered joxityacommon in postpartum women. The
ten kilograms is well under the Occupational Healimd Safety guideline
recommendation stating “a ‘load constant’ of 23 \kgs established by the National
Institute for Occupational Safety and Health (NIQSkithe United States as a carrying
load that, under ideal conditions, is safe for 7&females and 90% of males” NIOSH
(1993).
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3.4.2 Exclusion criteria:

The following postpartum mothers were excluded fribi study: those women with a
multiple birth or a stillbirth in their most recepregnancy, those under the age of
eighteen years, those who did not speak Englishttzmek deemed medically unsuitable.
Mothers exercising with two or more babies wouldréase the energy expenditure and
therefore corrupt the study’s findings. Mothersaofecent stillbirth would not have a
baby to perform the weight resistance exercisaateract with, therefore corrupting the
study’s outcomes. Mothers under the age of eighyeans were excluded because of the
legal age of consent and the difficulties assodiat#h obtaining a second signature from
a parent or guardian. Non-English speaking posipamvomen were also excluded to
ensure that the study was fully understood angbtbeedures were accurately adhered to.
Finally, any physical condition that could affedteir ability to participate in the
intervention program or those deemed medically iaisie for participation, for example
BP greater than 140/90mmHg., or a postpartum nagpressive disorder as identified
by an Edinburgh Postnatal Depression Score (EP@8ater than twelve (12) or

answered yes to the final question which is rel#esklf-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 interventgpaup volunteers was through a local
community advertisement, research presentationsoath metropolitan Child Health
Clinics and distributing information with the SBAqggram’s brochure. The study was
explained to the women who enrolled in the SBA paog by the Fitness Consultant
(FC). The postpartum mothers who were interestedairicipating in the study were
asked to contact the researcher. An informatioretshas provided to each participant
(Appendix 8 & 9) and consent obtained to particpat the study (Appendix 10). A

second consent to conduct the exercise assessrastaso obtained (Appendix 11).

This low impact postpartum maternal exercise pnogirecludes a half hour walk pushing

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

KEY
CHC: Child Health Clinic
EPDSEdinburgh 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

: 6 week SBA proara

Recruitment

(Jan-Feb 2004

Community newspaper
advertisement

Brochuredistribution ][ Research presentation at CHC}

Pragmatic Field Trial without
Random Allocation of Participants

(Feb- June 2004

Control G Intervention
onNrc; 30rOU|c Group
PRE-STUDY (Feb-May 2004) N = 30
\‘ 1. Questionnaires (EPDS & /
Nutrition)
2. Anthropometric
Measurements BP, RHR,
o Ht, Wt, Fat %, PR, Photos, [T™—a
Eligible RWT, S & R and SF Eligible
Control
Group N =24 Group
™" Weekly: Wt, RHR N\« N =23

& Booklet entries

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’

POST-STUDY (April-June 2004)

Figure 3.1 Pragmatic field trial without random allocation pérticipations to control groupesearch design of

women 6 weeks to year postpartum N
mother-with-baby postpartum exercise
program.

= 47. Comparnigan group of postpartum women engaged in a contynun

program vepostpartum women with no structured postpartunrose
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strengthening utilizing their baby for weight reaisce exercises, plus a ten minute
mother-with-baby relaxation session. The promowénnteraction between the mother
and baby throughout the program was a key feat@irtheo program and considered
integral to achieving optimal outcomes. The maximumght of babies was limited to
ten kilograms for ergonomic reasons and in accarlamth Occupational Health and
Safety guidelines NIOSH (1993). Advice on healtratireg for the mother was also
provided. It was estimated that the energy exparaitor each SBA session would be
approximately 1800 - 2000 kilojoules. This calcigdatwas determined by a rating scale,
that is based around an approximate body weightOokg (Egger et al., 1998). The
intervention group completed two, ninety-minute reise and well-being sessions per

week, for six consecutive weeks, resulting in altof twelve sessions.

3.5.2 Procedure for the control group:

A research station was set up in a community ceadjacent to a child health clinic to
obtain a convenience sample of volunteer mothezsri®ment of the control group was
from the same geographic location as the intergan@roup. The control group
participants were also six weeks to twelve montstgmrtum with a baby weighing less
than ten kilograms. The control group did not afttenformal structured postpartum
exercise program. To include the social phenomehahgroup interaction creates, the
control group was involved in a mothers’ group weealathering. An information sheet
was provided to each participant (Appendix 8 & 8)l @onsent obtained to participate in
the study (Appendix 10). A second consent to conhdlbe exercise assessment was
obtained (Appendix 11).

3.6 Data Collection:

Data was collected from women enrolled in the weation program and from a control
group of women not engaged in a formal structurestgartum exercise program. Data
collection for the intervention group was startetpto the women commencing the
exercise program, then continued on a weekly bast completed following twelve

SBA sessions attended over a six-week period. Lis®wdata collection for the control

group started prior to the commencement of thewsgk study, then continued on a
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weekly basis and completed following the six-weékdg period. Expert professional
advice was obtained from a Midwifery Educator andexercise Physiologist to ensure

all relevant measures were collected.

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

Appendix 3 allowed the researcher to identify theman’s health status in relation to
body weight, body shape and cardio-respiratoryefitn There were eight validated
anthropometric indices analysed for this study, clvhivere conducted under strict
standard control. The researcher obtained inter#tability of greater than 80% with

an Exercise Physiologist for all selected anthrogimim assessments during 2003. Test-
retest reliability was evaluated by the same olesensing Cohen’s Kappa statistic. In
addition, six other health screening instrumenteevwsed to extract required information
and acquire a comprehensive insight into this afgatention of postpartum body shape
and weight. All questions that required self-repdrtinformation (pre-pregnant

weight/BMI, pregnhancy weight gain and dress sizeyemposed twice to minimize data

error.

3.6.1 Pre and Post assessments for both grou@gppendix 3).

The researcher, a midwife, conducted the anthrofraamassessments as taught and
deemed competent by an Exercise Physiologist. Adl gnd post assessments were
performed in a gym. The following assessments egsgmted in the order in which they

were performed. (See Figure 3.1).

Blood pressure (BP) measurement was collected usingtethoscope, mercury
sphygmomanometer and appropriate size inflatalffe Ao adult size cuff was used for
women with arm girths between 24 - 32cm and ladydtacuff for those with arm girths

between 32 - 42cm as per the American College oftSfMedicine (2000) guidelines.

The sphygmomanometer was placed at the level dicjpant’s heart and the BP was
measured after the participant was seated folat tero minutes. The Korotkoff phase V
technique was utilized which is recommended byAbstralian Society for the study of

Hypertension in Pregnancy (2000). This entailececteig the diastolic blood pressure
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when the pulse sound disappears and not just tegehin pulse sound. If phase V was
not present then the diastolic pressure was redade¢he muffled change in pulse sound
(Korotkoff phase V).

For the resting heart ra(RHR) the radial pulse was counted for one minatthe effort

to detect any heart beat irregularities. This warded after the participant had been
seated and was relaxed according to recommendati@te by Egger & Champion
(1998) and Wilmore (1994).

Waist Hip Ratio (WHR) involved measuring the waigtcumference whilst the
participant was standing with feet together, follogvexhalation at the narrowest point
between the last rib and hips. The hip circumfegewas recorded as the level of the
greatest gluteal protuberance then the WHR waslleaéd.

Height was measured without shoes and socks usisigciometer. The participants’
weight was also measured without shoes and sockthdoybio-impedance electrical
analysis scales. Bio-impedance electrical analy8B\) was performed with the
participant in bare feet and with the pre installexight, weight and fitness level the

scales calculated the body fat percentage.

Demographic details included age, marital stattimieity, educational level and family
income were recorded. Health assessment and obgtettory was also collected. The
participants completed the nutrition scale a mldtghoice food frequency questionnaire,
formulated by Health Data Service (HDS). The Ednghupostnatal major depressive

disorder scale (EPDS) multiple-choice questionnage also completed.

To assess body shape self report of dress sizépgraphic body profiles and Posture
Rating (PR) (Appendix 2) were obtained. The redearcaptured anterior, posterior and
lateral profile photographs of the participantgheir swim wear or under clothes, which
ever the participants were comfortable in. While participants were still in their swim

wear PR of lateral and posterior profiles were sdaut of total of one hundred.
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For cardio-respiratory V&ax testing a Rockport Walk Test (RWT) was conducidte
participants walked as fast as possible on a tréadon 1.6 km (1 mile), walk
completion time was recorded, along with the heat¢ immediately on completion of
the test.

Prior to conducting the Sit and reach (S&R) thre test the participants completed the
RWT, which acted as an effective warm up exeramsessential prerequisite for the S&R
to prevent injury. For this flexibility test the gi@ipants were sat on a gym mat, legs fully
extended with the bottom of their feet flat agaiit S&R box. With their hands on top
of each other, slowly stretching the arms forwasdfar as possible, they slide their
fingers along the yard-stick and held the posifiontwo seconds. This procedure was
performed and measured three times as per reconatieguidelines McArdle et al
(2000).

Abdominal strength was measured by the Sit-up ggi8R) where the participant laid on
a gym mat, on their back with knees flexed, feetansaway as possible from the body
and with feet flat on the floor. The participantsmastructed to breathe out during the
entire sit-up movement. The individual was encoadatp perform a maximum of five
different trunk curls. The participant receivescars of 1 to 5 depending on the SR stage

achieved and the test finished when the particifalstany one of the stages.

A well validated and widely used tool, the EPDSealeped by Cox, Holden, & Sagovsky
(1987) was self administered prior to program papdtion to identify and exclude those
mothers ‘at risk’. The EPDS assists health profesds to identify mothers with
postpartum depression and is a valid instrumemlénperinatal period and up to twelve
months following birth (Pope & Watts, 1998). The P questionnaire involves the
mother responding to ten items that refer to how Isks been feeling for the last seven
days. Any mother with an EPDS score greater thatvey or an affirmative to the final
guestion, which refers to self-harm, are ‘at rigkid were referred to their Doctor or

Clinical Psychologist by the researcher.
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3.6.2 Weekly assessmeii@ppendix 3)

Once a week the intervention group participantsigiveand body fat percentage was
measured prior to the commencement of a postpagiercise session at the designated
park. These measurements were performed by thegmig ‘Fithess Consultant’, using
the BIA scales. The control group participants’ giei and body fat was measured

weekly by the researcher using the same BIA scales.

On entry to this study the participants were taughw to measure their RHR, so that
they could then perform the weekly RHR recording fllemselves. The participants
documented their weekly measurements and theirgtitsu feelings and attitudes in
relation to their baby and postpartum transitiorerothe six-week period, into the
provided ‘Personal Record Booklet'. On completidnttee study the ‘Personal Record

Booklet’ was collected by the researcher.

The researcher designed a ‘Personal Record Bodklgrovide participants with a hand
held progressive record of their anthropometricihda document to keep notes and to
comment on their body shape, evidenced by compaiteyy pre and post study
photographs. The Personal Record Booklet was edilito collect data to explore and
assess their thoughts, feelings and attitudes ttsyaostpartum transition, their baby and

record details of any exercise activities they rmagage in.

The quantitative data was entered into the ‘Assegd®S) (2002) database to calculate
and generate integrated progressive data. ‘Assefmabase integrates a number of tests
that are based on sports medicine industry standsetiby American Sports Medicine,
Australian Sports Medicine, National Heart Founalatand Asthma Foundation, such as

the BMI calculation.
3.7 Data Analysis:

The anthropometrical data were analysed using tBS FAssessor’ (2002) database,

which provides basic statistical analysis, desmgpistatistics such as minimum and
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maximum values, mean (average), standard deviatnohvariance. The data from the
two groups were compared using Statistical Packagihe Social Sciences for Windows
version 12 (SPSS v12) (2004). The detailed desonpif the statistical analysis is given
in section 4.1.

The content of the mothers’ ‘Personal Record Bdbklas analysed and the frequency
of common statements was noted. This enabled aeftank to be constructed that
enumerates the recorded occurrences and then fighibly content analysis (Polit, Beck,
& Hungler, 2001).

3.8 Validity and reliability issues:

The method of pragmatic field trial to study re&-Iconditions is considered to have
stronger external validity than controlled trialsrow, 1997; Drummond & Jefferson,
1996). The researcher, a registered midwife compete the health assessments
(Appendix 3) conducted the study’s anthropometmigabsurements. To ensure reliability
and validity of results the researcher obtaineermtor reliability with an Exercise
Physiologist in 2003 and complied with the standad procedures set out by the
Assessor’s (HDS) (2002) database video demonstré@sed on current American and
Australian Sports Medicine measurement standardferBnces that specifically support
the validity and reliability of the selected mat@ranthropometrical instruments and tests

are included in Appendix 7.

3.9 Ethical IssuesProtection of Human Subjects:
Following approval from the School of Public He&tiResearch Ethics Committee at
Curtin University of Technology approval was soufyfbin the Fitness Consultant of the

‘Super Babes Australia™’ exercise intervention pang (Appendix 12).

An information sheet with a description of the gstgdpurpose and the procedures
(Appendix 8 or 9) was provided to each participamd consent obtained to participate in
the study (Appendix 10). A second consent to conhdlbe exercise assessment was

obtained (Appendix 11). Participation was voluntang no coercion was used to obtain
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consent. The participants were given the opponunitask questions about the study and
informed that they may withdraw their consent & ime with the option to continue
with the exercise program. The researcher exclidese identified as unsuitable from
the study and appropriately referred any mothehwait EPDS score greater than twelve
or an affirmative to the final question, which msfeo self-harm to their Doctor or

Clinical Psychologist.

Anonymity and confidentiality was maintained at @ithes to protect the participants in
the study. Consent to use ‘SBA’ exercise sessianigqgnaphs and anonymous direct
guotes from the mother’s ‘Personal Record Bookiette obtained. Name identified data

was excluded from published results by using codestifiable to the researcher only.

3.9.1 Data Storage

All data collected, electronic, hard copy, phot@irs, video tapes and compact disc
footage are kept securely stored in a locked offlogy cabinet at the university for five
years with only the researcher having access, @ordance with National Health and
Medical Research Council (NH&MRC) regulatory guidek. The data files will be
maintained and then will be destroyed at the entlisffive-year period.

3.10 Summary:
In summary, this chapter has explained the resedesign used to conduct the study.
The study setting, sample, sampling, proceduredatd collection methods were also

described in detail. Chapter 4 will present thelltsggenerated by this process.
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Chapter 4: Results

4.1 Introduction:

This chapter presents the findings from the posiparwomen’s anthropometric
measurements as well as the contents of their btsolkh pragmatic field trial with non-
randomization of the control and intervention greupvolved sixty (60) postpartum
women. The intervention group attended a commumbgher-with-baby exercise and
well-being program whereas the control group did participate in any structured
exercise program. The participants were recruitethfthe population of approximately
6, 000 south metropolitan, Perth, Western Austnalimmen between six weeks to one
year postpartum. This study involved a total otyspostpartum women and forty seven
were eligible to participate. The study sample ied of twenty three (23) in the
intervention group and twenty four (24) in the cohgroup.

Ineligible participants included six from the caitrgroup and seven from the
intervention group. The six (6) control group papants were withdrawn from the study
due to:
One commenced a structured exercise program.
One scored a high EPDS score greater than twehan @&ffirmative answer to
the final question (as per exclusion criteria). Shvas referred to her
Doctor/Clinical Psychologist as required.
One was newly diagnosed with a medical conditiepg@r exclusion criteria).
Two had incomplete weekly data.
One went overseas unexpectedly.

The seven (7) intervention group participants weitedrawn from the study due to:
Three scored a high EPDS score greater than tveelae affirmative answer to
the final question that relates to self-harm. Altee were referred to their
Doctor/Clinical Psychologist and continued to pap@ate in the ‘Super Babes
Australia™’ (SBA) program.

One did not attend the final assessment, whichtezkin incomplete data.

Three did not complete the required twelve ‘SBAsSsens.
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The study’s instruments were the Edinburgh Postizgpression Scale (EPDS) (Cox et
al., 1987) (Appendix 5), nutrition multiple choiseale (Appendix 4), posture rating scale
(Appendix 2) and the ‘Personal Record Booklet’ (Apgix 6). The validated EPDS was
used to screen for participants ‘at risk’ of postypam depression and measured the
psychosocial dependent variable, a factor that aff@gct maternal-infant interaction. The
nutrition questionnaire, a thirty question multigleoice scale endorsed by the ‘Assessor’
(HDS) (2002) was used to assess the mothers’ eptttgrns. The posture rating scale
often considered a subjective parameter is a comixercise Physiologist tool to
measure posture. This PR scale was also endors#tt bssessor’ HDS and was used
in this study as one of the measures of postpaliady shape. The ‘Personal Record
Booklet’ designed by the researcher, provided tleekly anthropometric data and the
participants’ comments relating to their postpartumansition during the study.
Demographic data and relevant health details, usirg ‘Assessor’ (HDS) (2002)

guestionnaire, was collected for further quantratnformation.

4.2 Statistical analysis:

Data from the intervention and control groups weoepared and analysed using the
SPSS v12 (2004)P-values <0.05 for comparisons between the two pgowere
considered to be statistically significant. Contina data was assessed by Shapiro-Wilk
test for normality to ensure that the assumptionthe subsequent statistical analyses
were satisfied. The Shapiro-Wilk test was used ee®mmended by Carver & Nash
(2005) to measure the normality of the study padariedistribution, as the study sample

was less than 50.

4.2.1 Baseline Measurements:

Baseline data for the two groups were comparedguisidependent samples T-test for
continuous data and Fisher's Exact Test for disccepss-tabulated data. Fisher's exact
test was used instead of Chi-square test sincexpected 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 udsbameralized Linear Model
procedure in SPSS v12 (2004). The effect of therweintion was assessed for each
dependent variable after adjustment for their retspe baseline values. P-values for the
between groups comparison of less that 0.05 wersidered as being statistically
significant. The results of the statistical anatysee presented as meastandard error
of the mean for each intervention group. The as$edi95% confidence interval for the
difference between the two groups was also calkedlathe assumptions of the analysis
were checked using residual plots and ensuringttreassumption of homogeneity of

variances was satisfied.

Discrete post-study data were assessed using @osktion and Fisher's Exact Test.
Fisher's exact test was used instead of Chi-sqiestesince the expected values of some

of the cells in the cross-tabulations were lesa tha

4.3 Study Participants’ Characteristics: Baseline @ta:

Descriptive statisticsvere used to summarize the demographic data frenstiidy for
the control and intervention groups. Continuousad@ge, weight, BMI, body fat
percentage, pre-pregnancy weight, pre-pregnancy, Bikgnancy weight, diastolic
blood pressure, resting heart rate, MQ dress size, waist hip ratio, posture, pregnant
dress size, sit and reach test, sit-up rating,itimutr scale and Edinburgh Postnatal
Depression Scale) was expressed as meastandard deviation (Table 4.1). The
continuous measurements age, weight, BMI, bodpdéatentage, pre-pregnancy weight,
pre-pregnancy BMI, pregnancy weight, diastolic llgoessure, V&hay, dress size, waist
hip ratio, posture, pregnant dress size, sit aadhréest, sit-up rating and nutrition scale
were not significantly different (p>0.05) for thevd groups. The length of time since

birth was equally distributed in both the contmtlantervention groups.

The two groups were significantly different (p<0.@5 resting heart rate (RHR) with a p-

value of 0.007 (Table 4.1). The RHR is an unrebabkasurement as the heart beat can
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Table 4.1

Table 4.1Baseline continuous data - Characteristics of Partipants: mean+ sd are given.

Characteristic Control Group (CG) Intervention Group (IG) p-value
(N =24) (N = 23)

Age (yr) 32.21+4.16 3227+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/m?) 23.73+£4.09 2427 +4.46 0.668
Pre-study BMI (kg/m?) 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

VOymax(MI/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 £ 0.55 291+0.73 0.811
Nutrition scale 23.58 £5.75 25.13+3.74 0.283

3.71+2.62 552 +3.31 0.043

EPDS

* missing data = 1 IG missing
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Table 4.2

Table 4.2Baseline discrete data - Characteristics of Partipants: the number and % in each category are given.

Characteristic Control Group Intervention Group p-value
(N =24) (N =23)

Education level 0813
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 0210
< $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
Breastied 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%)

20 (83.3%) 16 (69.6%)

No-backache
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rise in response to the individual's emotional est@¥icArdle et al., 2000). The two
groups were also significantly different (p<0.06)the Edinburgh Postnatal Depression
Scale (EPDS) with a p-value of 0.043 (Table 4.2thBgroups’ EPDS mean scores were

low therefore considered not ‘at risk’ and not ally significant.

Discrete data (education level, race, socioecongmaap, smoker, parity, mode of birth,
breastfeeding, continence and backache) were esqutess the number and percentage of
subjects in each category (Table 4.2). Discreteabbes were not significantly different

(p>0.05) for the two groups.

Tables 4.1 and 4.2 illustrates that the two groagsrelatively equal in relation to the
demographic data and are therefore consideredseedive of the general population.
Even though the participants were self-selected,ptagmatic field trial with non-

randomization of the control and intervention greujey were very similar with respect

to demographic variables.

Essentially the baseline variables of the two gsowgre comparable and hence the
biases associated with self-selection of the cbonamd intervention groups were

minimized.

4.4 Comparison of Intervention and Control Groups:

This section will discuss the comparison of theiwention and control groups post-study
results as detailed by body weight, body mass indmdy fat percentage, cardio-
respiratory fitness, body shape, body flexibilitydaabdominal strength, nutrition scale

and psychosocial data.

4.4.1 Body Weight:

Post study body weight was significantly differelbétween the two groups after
adjustment for the baseline body weight (p= 0.000e mean (kg) and standard error for
the two groups are: Intervention: 66.58 + 0.36, {@1dn69.09 + 0.35.

45



Chapter 4: Results

The mean body weight difference between the grqumervention — Control) at post
study was- 2.50 kg and the associated 95% confidence intdorathe difference in

means of the intervention and control groups w8tB4-to -1.472 kg. The mean body
weight difference between the groups was statiftisggnificant (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 significardifferent between the two groups
after adjustment for the baseline BMI variable (980). The means (kgfn and
standard error for the two groups are: Interventt#h57 + 0.12, Control: 25.52 + 0.12.

The mean difference between the groups at posty stas -0.94 (kg/) and the
associated 95% confidence interval for the diffeeem means of the intervention and
control groups was -1.30 to -0.58 (kgjmiThe mean BMI difference between the groups
was statistically significant (p<0.05) at all weedser the commencement of the study
(Figure 4.2).

4.4.3 Body Fat Percentage:

Post study body fat percentage is significantlfedént between the two groups after
adjustment for the baseline body fat percentagmabiar (p= 0.014). The means (%) and
standard error of body fat percentage for the twougs are: Intervention: 32.45 + 0.30,
Control: 33.55 + 0.30.

The mean difference between the groups body fatepége at post study was -1.09%
and the associated 95% confidence interval foditierence in means of the intervention
and control groups was -1.96 to -0.23%. The meaty lfat % difference between the
groups was statistically significant (p<0.05) fraveek 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 asmigan+ standard error. Mean weight
difference between groups was statistically sigaifit at all weeks after commencement of the study.

Mean BMI vs Time
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Figure 4.2 Graph of Body Mass Index vs Time. Data is prestatethe meat standard error. Mean BMI
difference between groups was statistically sigaifit at all weeks after commencement of the study.

Mean Body Fat % vs Time
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Figure 4.3 Graph of Body Fat Percentage vs Time. Data iseptesl as the meanstandard error. Mean body fat %

difference between groups was statistically sigaift 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 groapedio-respiratory fitness post-study
results are presented in terms of diastolic blomsgure, resting heart rate and JMQ

measurements.

4.4.4.1 Diastolic blood pressure (DBP):
Blood pressure (BP) is an effective measure oficaadcular fitness. The diastolic BP
was analysed as it is the stable measurement df pressure during the relaxation phase

and is not affected by emotion, posture or paiikarthe systolic BP.

Post study DBP was not significantly different beén the two groups after adjustment
for the baseline DBP (p= 0.663). The means (mm ldgd standard error for the two
groups are: Intervention: 67.76 = 1.50, Control6688t 1.47.

The mean difference between the groups DBP at giadly was -0.92 mm Hg and the
associated 95% confidence interval for the diffeeem 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 @aadcular fitness and a decrease in
RHR is often a result of aerobic exercise trairiifgss, 1998). It must be noted that RHR
is an unstable and therefore an unreliable parametmg to a physiological nature the
heart-beat can be affected by emotion or pain whiely result in an increase in this

measurement (McArdle et al., 2000).

Post study RHR was not significantly different beén the two groups after adjustment
for the baseline RHR (p= 0.294). The means (beatsrinute) and standard error for the
two groups were: Intervention: 76.41 + 2.34, Cdntr®.96 + 2.18. Both groups’ RHR

mean were within normal range. The mean differdmeteveen the groups RHR at post

study was -3.55 beats per minute and the assoc@i®d confidence interval for the
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difference in means of the intervention and conggralups was -10.30 to 3.19 beats per

minute.

4.4.4.3VQ max:

The Rockport Walk Test a sub-maximal walking exadiest was used to predict the
maximal aerobic capacity known as ¥k VO2zmax IS an indicator of an individual’s
cardio-respiratory fitness level. For this studg MO,.x was expressed on a relative
basis (not absolute) in litres per minute, reflegtihe total body energy output and
caloric expenditure then dividing this value by patleight in kilograms, which is the
most reliable method for overweight or obese pigdiacts (American College of Sports
Medicine, 2000).

Post study VGmnax was not significantly different between the twoowgps after
adjustment for the baseline YR« (p= 0.189). The means (ml/kg/min) and standardrerr
for the two groups are: Intervention: 44.18 + 0.6&ntrol: 42.98 = 0.62. Both groups’

VO2maxmean were high which indicated that both groupseweardio-respiratory fit.

The mean difference between the groups¥@at post study was 1.19 ml/kg/min and
the associated 95% confidence interval for theetiffice 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 theiwention and control groups post-study
results as detailed as dress size (DS), waistdtip {\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 $lwapye. All the participants were able
to readily recall and self-report this data. Pastdg DS was significantly different
between the two groups after adjustment for thelbss DS (p= 0.002). The means and
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standard error for the two groups are: Interventgize 11.90 + 0.23, Control: size 13.00
+ 0.23.

The mean difference between the groups DS at pady svas— 1.09 and the associated
95% confidence interval for the difference in meafsthe 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 measurbagly shape and an indicator of
relative risk for cardiovascular disease (CVD) (Wé&h et al., 2003). One intervention
group participant’s WHR was omitted due to incongl@gocumentation of measurement,
therefore a total of 46 participants, made up o€@dtrol and 22 intervention participants

were included in this analysis.

Post study WHR was significantly different betweka two groups after adjustment for
the baseline WHR (p= 0.029). The means and stangiad for the two groups are:
Intervention: 0.778 = 0.005, Control: 0.793 + 0.005

The mean difference between the groups WHR at pasty was— 0.015 and the
associated 95% confidence interval for the diffeeemn means of the intervention and
control groups was -0.028 to -0.002. Both groupsiRVmean is less than 0.800 which is

below the measurement stated to be ‘at risk’ fodiogascular disease WHO (1998).

4.4.5.3 Posture Rating (Appendix 2):
Posture rating (PR) provides a measure of bodyupsstwhich reflects body shape, this
rating scale has some degree of subjectivity. Tostype rating scale was calculated out

of one hundred total score, which would indicate plerfect posture.
Post study PR was not significantly different betwéhe two groups after adjustment for

the baseline PR (p= 0.198). The means and starefaod for the two groups are:

Intervention: 92.13 + 0.62, Control: 90.99 + 0.dhe mean difference between the
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groups PR at post study was 1.13 and the assoc®&#dconfidence interval for the

difference in means of the intervention and congrolups was -0.614 to 2.88.

4.4.5.4 Body Profile:
The participants reported if they had experienagdpositive body profile changes over

the six-week study. This information was obtaingdtlie participants comparing their
pre and post body profile photographic image t@ss# there was an overall change in
body profile. This comparison was tested by thehéiis exact test, which was used
instead of Chi-square test since the expected sadfissome of the cells in the cross-
tabulations were less than 5. This method provaedeffective measure of body shape

changes.

A total of eight body profile self-reports were meturned. Thus, only 83% (n = 39) of
the participants’ overall body profile data waslgsed, this included 17 intervention and

22 control group participants.

The percentage of participants in the two groups mdicated that there was an overall
positive change in body profile were significanthifferent (p= 0.009): Intervention
group 60.9% (n = 14), Control group 39.1% (n =™)e two proportions were compared
using Fisher's Exact test.

A typical intervention group’s ‘Personal Record Rzt (PRB) comment in relation to
their overall change body profile was:

“Able to fit into more and more of my old clothes that is great”.
Whereas, a common comment from the control groBRB was:

“Haven't noticed anything. Would like to think thdte little that |_havedone
would have made a difference but | think that'syamkhful thinking!”

4.4.6 Body flexibility and abdominal strength data:
This section will discuss the comparison of thernéntion and control groups post-study
results as detailed as the sit and reach test ($&R3t 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 measureerldvack suppleness and static
flexibility. Post study S&R was significantly diffent between the two groups after
adjustment for the baseline body weight (p= 0.03Be means (cm) and standard error
for the two groups are: Intervention: 39.50 cm #70.Control: 37.11 cm £ 0.75. The

mean difference between the groups (InterventiQortrol) S&R at post study was 1.10

cm and the associated 95% confidence interval lier 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 strenfjttheo abdominal muscles a score
between 1 to 5 is recorded according to which gitating scale is reached. Post study
SR was not significantly different between the tgmups after adjustment for the
baseline body weight (p= 0.188). The means andlatdnerror for the two groups are:
Intervention: 3.14 £+ 0.13, Control: 3.40 = 0.13eThean difference between the groups
(Intervention — Control) SR at post study was -0a28 the associated 95% confidence
interval for the difference in means of the intemen and control groups was -0.63 to
0.12. There were no statistically significant diffieces 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 eatingrpatand frequencies with a maximum of
30 being the ideal score for healthy eating. Thest pstudy nutrition scale was
significantly different between the two groups aftéjustment for the baseline nutrition
scale (p= 0.000). The means and standard errothéortwo groups are: Intervention:
31.11 = 0.65, Control: 25.05 + 0.64. The mean wbfiee between the groups
(Intervention — Control) nutrition scale at postdst was 6.06 and the associated 95%
confidence interval for the difference in meanshaf intervention and control groups was
4.19 to 7.93.
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The intervention group’s ‘Personal Record BooklEgquently mentioned the effort
required to maintain a healthy eating plan:
“By being organised with meals (ingredients etchave been able to prepare
healthy food”.
Compared to the control group’s booklet records:

“Still skipping meals-often too much hassle & othi@ngs to do”.

4.4.8 Psychological data:
A well validated and widely used tool, the Edindur@ostnatal Depression Scale
developed by Cox, Holden, & Sagovsky (1987) wasizeti to obtain the relevant

psychological data from the postpartum women pa#its of this study.

4.4.8.1 Edinburgh Postnatal Depression Scale (EPD@&ppendix 5):

The Edinburgh Postnatal Depression Scale (EPD$)gisewomen who are at increased
risk of developing postpartum depression. Thisrument was used to exclude ‘at risk’
participants from the study and refer them to atBofor appropriate treatment. A score
greater than twelve or an affirmative answer to fihal question indicates a high risk
(Pope & Watts, 1998).

Post study EPDS was not significantly differentien the two groups after adjustment
for the baseline body weight (p= 0.752). The mearsstandard error for the two groups
are: Intervention: 3.79 = 0.57, Control: 3.53 8.5

The mean difference between the groups (Intervenrti€ontrol) EPDS at post study was
0.26 and the associated 95% confidence intervaltier difference in means of the
intervention and control groups was -1.40 to 1B EPDS scores of both groups are
well within normal range and deemed not ‘at risk’postpartum depression. Thus, these
results are unremarkable.
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4.5 Maternal-Infant Interaction:

The maternal-infant interaction was assessed byntiyiag participants’ positive
comments in relation to participants’ postpartuamsition and their baby. The number of
participants who indicated that there was an imgnoent in maternal-infant interaction
in the two groups was comparable. This result wexpected and demonstrated that the
booklet that the participants documented inciderftsnaternal-infant interaction had a

positive effect in increasing maternal-infant iatetfon for both groups equally.

4.6 Factors that influence postpartum weight retenon.
Pregnancy weight gain has been strongly associaittd postpartum weight retention
(Boardley et al., 1995; Carmichael et al., 199wz, 1995; Olson et al., 2003).

Pregnancy weight gain was significantly differeetveeen the two groups (p= 0.035).
The means (kg) and standard error for the two graane: Intervention: 17.79 £+ 1.41,
Control: 13.52 + 1.35. The mean difference betwdengroups (Intervention — Control)
pregnancy weight gain was 4.27 and the associa®®f @nfidence interval for the

difference in means of the intervention and corgroups was 0.32 to 8.22 kg.

The other alleged factors that influence postpartweight retention, that is pre-
pregnancy weight, parity, mode of birth and breseiing, were not found to be

significantly different between the groups.

4.7 Summary of Results:

The baseline data of age, weight, BMI, body fatpstage, pre-pregnancy weight, pre-
pregnancy BMI, pregnancy weight, diastolic bloodgsure, V@ dress size, waist hip
ratio, posture, pregnant dress size, sit and ressthsit-up rating and nutrition scale were
not significantly different for the two groups. Atiugh the two groups were significantly
different in RHR this was of no great consequers¢ha RHR is an unstable, therefore
an unreliable measurement. Also the two groups wigraficantly different EPDS. Both
groups’ EPDS mean scores were low and not cliigalificant. From this baseline data

it can be assumed the study sample came from warlas population. Education level,
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race, socioeconomic group, smoker, parity, modeigh, breastfed, continence and
backache discrete data of the two groups were alsb significantly different

demonstrating that the two groups were homogendesbaseline variables of the two
groups were comparable and hence the biases assbwigh self-selection of the control

and intervention groups were minimized.

The principal results of this study showed thatybeeight and BMI mean differences
between the groups was statistically significanalbtveeks after the commencement of
the study. Whereas, the body fat % was statisyicsijnificant after week 2 of the
commencement of the study. The DS, WHR and bodfflgsaneasuring positive body
shape changes results were all also statisticghifeant. It is therefore concluded that
postpartum body weight and body shape were impragea result of participating in the
‘Super Babes Australia™’ community mother-with-bagigstpartum exercise and well-

being program.

The pragmatic trial for this study tested the imertion, the postpartum exercise
program, under real-life conditions involving a megentative sample of Western
Australian (WA) metropolitan women six weeks to g@ar postpartum, a population in
which it will eventually be used.

In summary, the primary and secondary hypothesdbeoktudy were proven, whereas,

the final hypothesis was found not to be signiftcamd therefore rejected.

Chapter 5 will discuss the study’s findings and enakmparison with the current related

literature. Limitations will be identified and filhprecommendations will be presented.
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Chapter 5: Discussion:

5.1 Introduction:

Most factors associated with postpartum body weagid shape are fixed and hard to
manipulate, however physical activity and eatingtggzas are modifiable (McCrory,

2000). Research on physical activity and diet aased with childbearing has focused on
the antenatal period (R. Artal & O'Toole, 2003) efiéfore one of the motivating factors
for conducting this study was the gap in detailed @alidated recommendations for
physical activity and dietary advice postpartum.sTis of increasing concern with

international and national trends suggesting ttr@tumber of women, of all ages, who
are overweight or obese is rising significantly (@mcan College of Sports Medicine,
2000; Australian Bureau of Statistics, 2003). Thejanty of postpartum exercise

programs available are not evidence-based nore@pogresent an holistic focus (Larsen-
Meyer, 2002). Furthermore, anthropometric assessmanre mostly designed and
validated for men with very few developed for pa@stpm women (Wilkinson et al.,

2004).

The intervention tested in this study was a comiyupostpartum mother-with-baby
exercise and well-being program, which incorpordtieel baby for weight resistance,
strengthening exercises and relaxation techniduesyn as ‘Super Babes Australia™’
(SBA).

This chapter discusses the findings of the stuckna@wledges the limitations and makes

recommendations for further research.

5.2 Factors influencing weight retention and regaimg pre-pregnant body weight
and shape postpartum:

A number of factors have been alleged to influerneght retention postpartum, such as
pre-pregnancy weight, pregnancy weight gain, panityde of birth, breastfeeding,
postpartum exercise and eating patterns (Kac e2@0b4; McCrory, 2000; Olson et al.,
2003; O'Toole et al., 2003; Wilkinson et al., 20Wplfe et al., 1997). The pre-pregnancy
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weight of the participants in this current studyswaithin the WHO (1998) normal
weight range, and was therefore not thought to ftaweributed to the weight retention
postpartum, unlike the findings of O'Toole, Sawjc&i Artal (2003) & Coitinho et al
(2001). However, pregnancy weight gain was foundsignificantly influence the
women’s postpartum weight retention, which is sufgzbby the work of Carmichael et
al (1997) and Olson et al (2003). The pregnancygktegain for the control group was
within the IOM (1990b) recommendations, howeves thias elevated for the intervention
group. These findings were consistent with sevettadies that demonstrated gestational
weight gain above the IOM (1990b) recommendatiomsewstrongly associated with
postpartum weight retention (Boardley et al., 19@3rmichael et al., 1997; Crowell,
1995; Olson et al., 2003). It was also found ptiothe commencement of this study that
the intervention group had retained more weighd, dagreater BMI postpartum and were
overweight, in contrast to the control group’s natmre-study weight and BMI, making

the intervention group’s weight loss an even mageicant outcome.

This study can not make comment on the influenceparity on weight retention
postpartum as all the participants had only one ¢kild; one participant had previously
had a stillbirth. Almost all the participants breésd; with the exception of one mother
who chose to bottle feed her baby. The rate ofdtfeading, at the time of this study, was
100% for the intervention group and 95.8% for tbatml group, which is well above the
W.A. prevalence rate (Table 4.2). Scott, Aitkemii, & Aroni (1999), who conducted a
longitudinal study involving 556 WA women, reportadoreastfeeding initiation rate of
approximately 90%. At discharge from the study’sotwnaternity hospitals, the
breastfeeding rate was 83.8% which then fell t®%0Bby six months postpartum. The
method of infant feeding was shown not to be sigaift, which concur with a study by
Schauberger et al (1992). Although, the currerdyssuresults only reflect the short term
outcome of breastfeeding and exercise, whereagh®adtudy continued for more than
six months the long term benefits of lactation ardrcise on weight loss may have been
more consistent with the comprehensive longitudstatlies by Dewey et al (1993) and
Gigante et al (2001).
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There was no evidence in this study that the pegipmancy weight, mode of birth or
breastfeeding factors influenced weight retenti@stpartum. These results concurred
with Schauberger et al (1992) study in relationthe mode of birth at six months
postpartum. The rate of vaginal and caesarearpsatiode of birth for this current study
was the same for both groups. This study populaiomde of birth rates differed from
the Western Australian statistics with more womeniig a caesarean section 40.6%
versus 33.2% and less having vaginal births 60.4%sus 66.8% (Gee & Green, 2004).
Abdominal strength was expected to be affectedHiglmearing and mode of birth. For
this study the Sit-Up Rating (SR) test measuredcattdominal strength and it was shown
that there was no significant difference betweem ititervention and control groups’

abdominal strength and was average for women dfasiage.

Both groups abdominal strength slightly improvedtpsiudy, however, this change may
be related to the normal postpartum physiologicaidition. There were no studies found
that analysed abdominal strength of postpartum wotmeompare this study’s findings.

The SR is a simple procedure to calculate abdonstiehgth that could be useful to

gauge the changes in abdominal strength througheytostpartum transition.

Morbidity following childbirth, such as incontinee@and backache, has been shown to
discourage postpartum women from engaging in eser@ason et al., 2001; Ringdahl,
2002; Sampselle et al., 1999). The incidence obntinence and backache were
examined in this study. The post study findingst thiee worthy of note showed the
intervention group’s incidence of incontinence reell; whereas incontinence increased
for the control group. Similar findings were realtfor backache post study, with the
intervention group showing a reduction in the iecide of backache and the control
group’s incidence of backache increased. Whilst siattistically significant, these
findings are important from a practical perspectiveereby any reduction in their
incidence is meaningful for the women concernec pélvic floor exercises (PFE) that
were practiced throughout the SBA program are Yikiel be responsible for this

improvement with the participant’s continence statlihese findings that postpartum
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PFE are an effective treatment for urinary incosttice, are consistent with the current
literature (Haddow, Watts, & Robertson, 2005).

To support this study’s self reported reductiobatckache for the intervention group and
the increase in backache for the control groupsthand reach (S&R) test used for this
study demonstrated that the intervention group sldbw slight improvement in S&R
measurements when compared to the control growgs, gpody. The S&R test measures
body flexibility and lower back suppleness (Baltatial., 2003) and proved to be a
valuable assessment to estimate postpartum badkeprs. This finding may be the
result of the routine low impact exercises andteliiag exercises practiced each SBA
session. Backache is common amongst postpartum wdMason et al., 2001) and
therefore this study’s result is quite a significéinding. The S&R measurements from
this study were within the normal range for womEer(ney, 1995). There was no other
study found that used this anthropometric measoiranalyse postpartum lower back
suppleness. The S&R is a simple test and usefusuneaof lower back flexibility and

can predict lower back problems for postpartum wome

5.3 Body weight, Body Mass Index, Waist-Hip Ratio and Bdy Fat Percentage
changes:
The most significant finding from this study demwates that participation in a twice-
weekly structured mother-with-baby postpartum eiserand well-being program for six
weeks significantly reduces postpartum weight rden The post study body weight,
body mass index (BMI), waist-hip ratio (WHR) anddlyofat percentage results were
significantly different between the two groups. §hinprovement in the intervention
group’s body weight and BMI was evident throughthg study when compared to the
control group (Figure 4.1 and 4.2). As for the béalypercentage, the intervention group
showed a progressive, statistically significant iayement from week two of the study
(Figure 4.3).

The body weight of this current study’s interventigroup dropped significantly from a

mean of 71.34 kg to 68.18 kg post-study, a totedrmeeight loss of 2.5 kg; compared to
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the fairly static body weight of the control grofrpm a mean of 68.11 kg to 67.56 kg
post study. On reviewing the weekly weight losstlké women in this study, the

intervention participants lost a mean of 1 kg pe&elvfor the first two weeks, then a
mean of 0.5 kg per week from week three to weed, fout put on weight, with a mean of
1 kg in week six. This weight loss of 2.5 kg istjbglow 0.5 kg per week weight loss
recommended by Institute of Medicine (IOM) (1990t lactating women. The weight

reduction from participating in this postpartum exge program was a surprisingly
similar finding to a randomised study by Lovela@®@0) that involved participating in a

longer and more frequent exercise program. In otdeachieve the I0OM (1990b)

recommended weight loss of 0.5 kg weight per wédk,suggested that the postpartum
exercise sessions should be increased to thres pereweek. A more practical solution
for these busy new mothers might be to extend tlogram to eight weeks and to
continue with two sessions per week. An extensiah® program is recommended when
taking into account the participants comments enuiment to the study, that they could
not commit to more than a twice per week programingwto their new family

responsibilities.

The intervention group’s BMI results concomitardiyppped significantly from a 25.7 to
24.5 kg/nf post-study, compared to the static BMI of the oangroup from 25.7 to 25.5
kg/m? Throughout this study the control group particigaBMI stayed in the WHO

(1998) overweight zone. Whereas, the interventimmug's BMI at the beginning of the
study was also in the WHO (1998) overweight zohentdropped into the normal WHO
(1998) BMI zone by week three of the study and waaintained through to the
completion of the study. These findings relatingweight loss and BMI reduction in
postpartum exercising women were comparable wighliterature (Dewey et al., 1994,
Lovelady et al., 2001; McCrory, 2000; O'Toole et 2D03). The waist-hip ratio (WHR)
findings of this study mirrors the BMI results, that the intervention group’s mean
WHR dropped into a healthy 0.788 ratio, unlike t@ntrol group’s WHR, whose,

although their WHR stayed in a healthy range, #ti® actually increased.
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For this study the body fat % was measured by fijgedance electrical analysis (BIA),
an efficient, cost effective and practical methddnezeasuring levels of fatness and
leanness. The portable BIA has been validated agather methods, such as underwater
weighing, for estimating body fat % (Foss, 1998eUet al., 1999). Moreover, the main
rationale for using the BIA in this study insteafdtiee conventional skin-fold calliper
measurement, besides a risk of tester error, thefekl measurements is likely to be
inaccurate for the postpartum women. Fat depositiothe triceps occurs throughout
pregnancy and persists during the postpartum pexsodn energy reserve for lactation
(Dugdale & Eaton-Evans, 1989). Bio-impedance edleaitr analysis is therefore
recommended, when compared to the alternatived) ascthe more expensive dual-
energy X-ray absorptiometry, the impractical undgar weighing and the inaccurate
skin-folds measurement methods, to estimate bad6fpostpartum. There are very few
studies that measure body fat % in women, with dess involving postpartum women,
therefore there is no evidence based normal bdd fearameter to analyse whether this
study’s mean range of 32.7 to 34.2% is healthy airfar the postpartum population.
Though a dated study by Frisch (1994) identifieduch lower level of body fat % of 21
- 31% to be the healthy range for women betweer838¢ears of age, a similar age

population to this study.

This current study showed that although women didsee an immediate reduction in
body fat % from participating in this postpartumeeoise program, there was a significant
progressive reduction in body fat % from week twotlwe study. The intervention
group’s body fat % improved with a drop of approately 1.5%, whereas the control
group’s body fat % stayed fairly static throughthg study. The study by Gigante et al
(2001) involving lactating women also utilized B&& their body fat % measure and their
findings were consistent with this current studyeTbody fat % results of this study,
based on Frisch (1994) women'’s healthy range, wdelkein all participants unhealthy.
According to Hu et al (2004) body fat is an indarabf health status and a independent
predictor of premature death. The women’s healtplications of this study’'s BMI,
WHR and body fat % results are that participatimghis postpartum exercise and well-

being program may reduce the risk of cardiovascdisease (CVD), cancer, diabetes
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mellitus and psychological disorders, the co-matias of being overweight and obesity,
as identified by the International Obesity Taskdeof2002) and Welborn et al (2003).

5.4 Body shape changes:

Dress size (DS) proved to be an efficient methodagsifying body shape for this study,
as it was a characteristic that all participantsld@¢aeadily recall. It was found that the
intervention group reduced their dress size sigaifily when compare with the control,
from a pre-study mean DS of 14.13 to 12.48 postystWhile, the control group
remained fairly static with a pre-study mean D202 to 12.46 post-study. Whilst it is
recognised that dress sizes may vary accordindgyte and between manufacturers, it

was still found to be a reliable method to assestylshape.

The intervention group’s pre-study mean WHR of 0.&tdicated that they were in the
overweight category and therefore at increased oiskCVD (Welborn et al., 2003).
However, in this study WHR was also utilized toireste body shape changes as the
waist and hip circumference were recorded to aedis ratio. The WHR decreased and
significantly improved post study, which demonsttata change in body shape and a
reduction in risk of CVD. The only WHR study invahg postpartum women found was
a larger study of postpartum women from Brazil bgdaate et al (2001) which reported a
mean WHR of 0.81, much higher than this study’s WiHBasurements. It is uncertain
why there was such a difference between these efudHR, a different study

population, such as race may account for this nadga

A further measurement used to assess body shapgeshaas the posture rating (PR)
scale. Childbearing alters the woman’s centre ality and posture which may take
months to return to pre-pregnant state (R. ArtaBéckenmeyer, 1995; Henderson &
Macdonald, 2004). No study was found to use PRssess body posture or body shape
changes postpartum. This is possibly due to thesdRe being seen as a subjective tool.
In the attempt to reduce the degree of subjectifieyresearcher achieved PR inter-rate
reliability with an Exercise Physiologist during@ It was found in this study that there

was no significant posture difference between titervention or control groups. The PR
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scale alone is not a reliable measure of body shapesture. Posture changes during the
childbearing period are usually quite obvious arayraffect a woman'’s level of activity.
Therefore, a more accurate posture measure isreeljso that any postural deviations
can be promptly identified and appropriately trdateallow the new mother to engage in

moderate intensity exercise.

The final method of assessing body shape changeshwahe participants’ analysis of
their body profile photographs. The mothers docuegtiany body shape changes when
comparing their pre and post study body profilegescaptured by anterior, lateral and
posterior photographs. Photographic evidence peavi real life, practical mechanism
of reporting body profile/shape changes. Eightyé¢hpercent (83%) of the participants
returned their body profile analysis, with the m@ntion group reporting significant
positive body profile changes compared to the obrgroup. Anecdotally some of the
participants found viewing their body profile phgtaphs “a reality check”, although
“confronting they could objectively see any bodyasé changes”. Before and after
photography is a powerful visual method for thetipgrant to gauge their physical
progress. Collecting such pictures should be peréor sensitively and the images stored
in a confidential manner. With these prerequisiiedy profile photography is a useful

method of documenting body shape changes postpartum

Overall, the intervention group’s DS, WHR and bqgatgfile analyses, three out of the
four body shape assessments, clearly demonstragagicant positive body shape
changes when compared to the control group. Incatipg all three body shape

assessments provides a comprehensive and valygileaah to analysing body shape.

5.5 Cardio-respiratory fitness changes:

The Rockport Walk Test (RWT), which is a reliablesgictor of maximal aerobic
capacity of overweight or obese subjects (AmeriCaliege of Sports Medicine, 2000),
was used to indicate the participant’s fitness lle&# participants’ mean V@naxin this
study were high, an indicator that both groups veready cardio-respiratory fit, which

is not surprising as these mothers of one childewertheir early thirties. Although not
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statistically significant, the present study’s mtntion group’s aerobic fithess improved
post-study when compared to the control group ¥ Any VO,max increase signifies a

cardio-respiratory fitness improvement that redubesisk of CVD.

This finding was consistent with the literaturer@ation to aerobic fitness of postpartum
exercising women, however the studies by Dewey €294) and Lovelady et al (2000)
showed a significant increase in postpartum exiagiwomen’s VQnax It is likely that
the greater frequency of exercise sessions andhlerigxercise program of both Dewey
et al (1994) (5 days/week for 12 weeks) and Lovwelaidal (2000) (4 days/week for 10
weeks) studies contributed to the significant )¥g increase of 25% and 13%
respectively, as the both studies’ exercises wesertbed to be moderate in intensity and
low impact similar to this current study’s exeraise

The other cardiovascular parameters of this stddstolic blood pressure (DBP) and
resting heart rate (RHR), showed no difference betwthe intervention and control
groups. These vital signs for both groups staydtimihe normal range throughout the
study. It is also likely that a longer term aerabatxercise program would result in a

slower RHR and lowered DBP indicating an improvememardiovascular fitness.

5.6 Change in eating patterns:

The current literature suggests that a combinatdfaraloric restriction and an increase in
caloric expenditure through exercise is likely te the best strategy to regain pre-
pregnant weight (McCrory, 2000). The interventiosoup received healthy eating pattern
advice whilst participating in the structured maothéth-baby exercise program. The
programs healthy eating pattern advice reflectedCiMry’s (2000) eating pattern
recommendations to eat more low-caloric foods (more glycaemic), eat less high-
caloric foods (less complex carbohydrates) andaeduaded fats (less saturated fats) and
in addition the ‘SBA’ mothers were advised to drimtween two to three litres of water
per day. It was found that these women improvedr teating pattern behaviours
significantly when compared to the control groupisTfinding was generated from the

nutrition scale that calculated food frequency. iBimresults were reported in a
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randomised study by Leermakers, Anglin & Wing (1P9Bat also utilised a food
frequency questionnaire to monitor eating patteibds noteworthy to mention the
participants of this study were well educated vaitter 70% of the participants holding a
university degree and similar figures receivingemsonable income of greater than
$60,000 per year, therefore the participants wete t assimilate dietary information

and afford to eat a healthy diet.

5.7 Postnatal Depression Score:

A validated and extensively used tool, the EdinbuPgstnatal Depression Scale (EPDS)
developed by Cox, Holden, & Sagovsky (1987) walizetl to screen the participants for
postnatal depression. A total of four (4) particizawere excluded from this study
having scored an EPDS score greater than twehanswered yes to the final question
that relates to self-harm and these ‘at risk’ worwene promptly referred to their Doctor.
This would equate to 7% of this study’s particigabeing identified as ‘at risk’ for
postnatal depression (PND). These PND figures mtetCochrane database 3% - 25%
prevalence (Dennis & Kavanagh, 2001). It must denawledged that in the conduct of
this study four women were identified ‘at risk’ f&ND and referred to the Doctor that
may not otherwise have been identified, thus misédithe risk of salient depressive
symptoms. In addition, the three intervention pgvtints identified ‘at risk’ of PND that
were excluded from the study opted to continue whih structured exercise program as

they found the program to be beneficial.

Unlike the literature stating the benefits of exs®con psychological well-being and
reducing PND (Koltyn & Schultes, 1997; Larsen-Mey2002; Walker & Freeland-
Graves, 1998), this study’s participants’ post gt&PDS was not significantly different
between the two groups. Nonetheless, the EPDS sobrieoth groups dropped slightly

and were well within normal range and deemed rntais&’ for postpartum depression.
5.8 Maternal-Infant Interaction:

The maternal-infant interaction was assessed utiieg ‘Personal Record Booklet’

designed by the researcher. The ‘Personal Recookl&b was developed to provide
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participants with a hand held progressive recordthmiughts, feelings and attitudes

towards their postpartum transition and their baby.

The number of participants who indicated that thees an improvement in maternal-
infant interaction in the two groups was comparafleis result was unexpected and
demonstrated that the booklet that the participaloisumented incidents of maternal-
infant interaction had a positive effect in incriegsmaternal-infant interaction for both
groups equally. In the process of requesting théhems to write their thoughts, feelings
and attitudes in relation to their postpartum titams, it is possible this encouraged both
groups to think about their baby. To elicit specifneasurements of maternal-infant

interaction a validated maternal attachment questoe should be used.

5.9 Postpartum Exercise and Well-Being Program:

Since postpartum women are less active and leseddo be involved in exercise than
those women without children (Miller et al., 200&rhoef & Love, 1994; Wilkinson et
al., 2004), a postpartum exercise program neels #itractive, cost effective and easy to
access (Mason et al., 2001; Ringdahl, 2002; Satepselal., 1999). This community
postpartum mother-with-baby exercise and well-bg@nggram known as ‘Super Babes
Australia™’ was centrally located for this targebgp of new mothers, with easy access
to a park with free car parking and toilets. Sorhéhe mothers commented that they
were not aware that the park and river walk wasthmir doorstep’ and intended taking
the whole family there, which may provide anothend term health benefit of this

program.

Pram-walking exercise is a free physical activitylike the costly option of working out
in the gym. This simple activity fits well with thustralian Physical Activity Guidelines
for adults which recommend an active lifestyle wdheater than thirty minutes of
physical exercise everyday. The New South Waledyshy Currie & Develin (2002)
identified similar findings with the participant&ating a pram-walking program has the

“potential to be an attractive physical activitytiop for mothers of young children”
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(p.890). However, to achieve cardio-respiratorpdts this program would need to be

extended to at least eight weeks.

The low impact exercises of this program includetvig floor, abdominal and lower
back strengthening exercises, which was a sucdessfubination of activities with
positive anthropometric outcomes. The reductiontha incidence of backache and
incontinence as a result of this program is likelynotivate new mothers to continue to
participate in exercise. Incorporating the baby tloe strengthening exercises was a
creative way of keeping the mother-baby dyad tagretind as the FC asserts “babies
make great weights” and may even improve the balogsrdination, which some

mothers commented on.

5.10Limitations of the Study:

Self-selection to the groups or non-randomisatibthe control and intervention may be
seen as a limitation of the study. However, despdmg self-selected the two groups
were very similar with respect to demographic Jzlga therefore the biases associated

with self-selection were minimised.

Reliance on the participants self report of theg-pregnant weight and their pregnancy
weight gain may have had an impact on the sigmfieaof the results related to the
regaining of weight and shape postpartum. Accuratyself report is a common

limitation of research in the area of childbirtihetefore to minimize data error, all

guestions that required self-reported informatiorcluding pre-pregnant weight and
BMI, pregnancy weight gain and dress size, wereeghdwiice. It is also reasonable to
assume that this cohort of healthy, well educatedhen should be able to self-report

with reasonable accuracy.
It is acknowledged that analysis of the ‘Persoratd®d Booklet’ was a limitation to this

study. The general nature of the mothers documgntieir thoughts, feelings and

attitudes towards the postpartum transition in&rtRPersonal Record Booklet proved to
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be difficult to quantify and therefore complicatdte 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 thildbearing years have been
identified as a period of increased obesity riskngkican College of Sports Medicine,
2000; Hinton et al., 2001; Olson et al.,, 2003; &i®gz et al., 2004), specific,
comprehensive evidence based exercise and nualitigidelines for the postpartum
women are required. Additionally, to ensure newhmot do not abandon exercise as a
result of childbirth morbidities (Mason et al., 200 there needs to be a systematic
approach to encouraging all postpartum women ta@adn a healthy lifestyle involving
exercise and healthy eating. The implications fos type of study affect midwifery

practice, health education and primary health care.

It is therefore first necessary to:
Identify the healthy - weight, BMI, body compositiocardio-respiratory
fitness, muscle strength and body flexibility paedens for postpartum

women.

The study’s recommended methods of acquiring thtlsrapometric information are:
Bio-impedance electrical analysis is recommendstead of the conventional
skin-fold calliper measurement, as the skin-folchasweements are likely to be
inaccurate for the postpartum women. As fat dejuosito the triceps occurs
throughout pregnancy and persists during the pdsipaperiod as an energy
reserve for lactation (Dugdale & Eaton-Evans, 1989)

The S&R is a useful measure of lower back flexiypiand can predict lower
back problems for postpartum women

Dress size provides an efficient method of clagsifypody shape.

Body profiles (before and after) photographic as@lyprovides a real life,

practical method of reporting body shape changes.
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Once normal anthropometric values for the postpanvoman are established then the
evidence-based postpartum exercise and nutritiguidelines can be developed to attain
these healthy parameters. This specific type abrinktion for postpartum women is
limited as most physical activity assessments aeeldped and validated for men
(Wilkinson et al., 2004).

To achieve a significant aerobic fithess improventbe length from a six
week exercise program to an eight week programet®mmended. This
would be consistent with exercise programs for temeral population
McArdle et al (2000).

Finally, more research is needed on the benefifgostpartum mother-with-
baby exercise programs, in particular the effeotsnaternal-infant interaction

and psychological well-being.

5.12 Conclusion:

This study’s results have shown that participaiim@ community postpartum mother-
with-baby exercise and well-being program ‘Supeb&aAustralia™’ promotes positive

body shape changes, body weight loss, body fatdodsa reduction in body mass index.
These significant anthropometrical findings havganavomen’s health implications by

reducing the risks of cardiovascular disease, camiabetes mellitus and psychological
disorders, co-morbidities of obesity (IOTF 2002).

An additional result from being involved in thisogram was the modest reduction in the
incidence of backache and incontinence; two commarblems of childbearing that
often deter the postpartum woman from engaginganase.

A result that was consistent with the literatureswiat pregnancy weight gain

significantly influenced postpartum weight retenti@Boardley et al., 1995; Carmichael
et al., 1997; Crowell, 1995; Olson et al., 2003pwever, there was no evidence in this
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study that pre-pregnancy weight, mode of birth oeabtfeeding influenced weight
retention postpartum.

Throughout the study the participants were showieocardio-respiratory fit, with a
slight VO,maximprovement for the intervention group post stully.achieve a significant
aerobic fitness improvement the exercise prograaulshbe extended to at least eight
weeks. A more significant finding when engaged s tprogram was that the
intervention group improved their eating patterhdagours significantly when compared

to the control group, by following the program’satty eating advice.

The EPDS was a valuable screening instrument fentifying and referring those
mothers ‘at risk’ for PND. However, the EPDS scooéshe intervention group did not
improve when compared to the control group. Th&ilteconflicted with the literature
that demonstrated beneficial effects of exercisesythological well-being and reducing
PND (Koltyn & Schultes, 1997; Larsen-Meyer, 2002alWér & Freeland-Graves, 1998).

The number of participants who indicated that the@es an improvement in maternal-
infant interaction in the two groups was comparabidich was unexpected. This
suggests that documenting maternal-infant intesastithrough the use of the Personal

Record Booklet might have had a positive effectiioth groups equally.

In conclusion, the primary hypothesis of the stuthg postpartum women who attend
this six-week community postpartum mother-with-b&xgrcise and well-being program
were more likely to lose the excess retained wedgtit improve their body mass index
postpartum when compared with postpartum women didonot attend a structured

postpartum exercise program was accepted and &chiev

The study’s secondary hypothesis was also achievigld,those who attended the six-
week community postpartum mother-with-baby exereisd well-being program being
more likely to regain their pre-pregnant body weighd shape when compared with

postpartum women who did not attend a structurestigaotum exercise program.
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The final hypothesis, that postpartum women in »awsek community postpartum
mother-with-baby exercise and well-being programuldoreport improved maternal-
infant interaction and psychosocial health bene&fiten compared to postpartum women
not attending a structured postpartum mother wahybexercise program was found not

to be significantly different between the groupd aras therefore rejected.

This study has established that a structured eseerprogram, which also provides
healthy eating advice, is effective in assistingtpartum mothers to lose excess body
weight. Incorporating the baby for the weight remise exercises provides
supplementary benefits, ones which reduce the eepesf child care and more

importantly, keeps the dyad together whilst exangis
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Appendix 1:

APPENDIX 1

Program Description & Images of the Mother-with-Bab  y Exercises and
Relaxation Technique
‘Super Babes Australia ™’

“Airplane”

“Peek-a-Boo”

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
“Kangaroo nature & quieten our minds. You will also be

} taught visualization techniques.
Relaxation

Technique”

“Raspberry Kisses”
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Appendix 2:

APPENDIX 2
Posture Rating Scale
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Appendix 3:

APPENDIX 3

Anthropometrical and health indices data collection

Pre Test Intervention - Post test
aftercompleting 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 Ind&MI)
Bioelectrical impedance (BIA) Body Fat % Bioelécait impedance (BIA)
Girths: Waist & Hip Ratio (Shape) Waist & Hip Ra{Shape)
Flexibility (Sit & Reach) Flexibility (Sit & Reeh)
Abdominal strength (Sit up) Abdominal streng8it up)
Rockport test (VO2max) Rockport test (VO2max)
Nutrition Scale Nutrition scale

Mothers photos-ant, post & lat (shape) Motherstpérant,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:

APPENDIX 4
Nutrition Questionnaire
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Appendix 5:

APPENDIX 5

Edinburgh Postnatal Depression Scale (EPDS)

The mother is asked to underline the response witnies closest to how she has been feeling inrthequs 7 days.
As you have recently had a baby, we would likertowk how you are feeling. Please UNDERLINE the amsmidch

comes closest to how you have felt IN THE PAST 7YI3Anot just how you feel today

1.1 have been able to laugh and see the funny sitiergs.
0 As much as | always could
o Not quite so much now
o Definitely not so much now
o Not at all
2.1 have looked forward with enjoyment to things.
0 As much as | ever did
o0 Rather less than | used to
o Definitely less than | used to
o Hardly at all

3.1 have blamed myself unnecessarily when things weang.

o Yes, most of the time
o Yes, some of the time
o Not very often
o No, never
4.1 have been anxious or worried for no good reason.
o No, not at all
o Hardly ever
o Yes, sometimes
o Yes, very often
5.1 have felt scared or panicky for not very goodsea
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 | haven't been able to e
o Yes, sometimes | haven't been coping as welkaalu
o No, most of the time | have coped quite well
o No, | have been coping as well as ever

7.1 have been so unhappy that | have had difficbgming.

o Yes, most of the time
o Yes, sometimes
o Not very often
o No, not at all

8.1 have felt sad or miserable.
o Yes, most of the time
o Yes, quite often
o Not very often
o No, not at all

9.1 have been so unhappy that | 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
0 Sometimes
o Hardly ever
o Never
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Appendix 6:

APPENDIX 6

Contents of the ‘Personal Record Booklet':

Weight:
Weight will be recorded pre, post
program & weekly

Date Time | Weight | Fat% | Resting o )
Pulse Weight is measured without shoes and

Pre Test please wear similar clothing each we
day.

Wk 2 Fat %:

Fat % will be recorded pre, post program
& weekly with the bioelectrical
impedance analysis (BIA) scales.

Wk 3

Wk 4 Try to consume the same amount of
water & food prior to this measurement
Wk 5 & at _the same meal times.

Resting Pulse:

Resting pulse is a good indicator of
cardiovascular fitness.

Wk 6

Post Test Rest for 10 minutes in a sitting positio
before recording your radial (wrist)
pulse. Count the pulsation for
seconds & then multiply by 4 to
determine beats per minute.

=

Weekly Comments:
Please describe your thoughts, feelings & attitidesrds your postnatal transition, in
relation to changes to yourself & your baby.

91



Appendix 7

APPENDIX 7

Validity and Reliability of the Selected Anthropomdrical Instruments/Tests

Test

Source

Blood Pressure

Korotkoff auscultatory method — &ad Industry Practice

Sit and Reach

Flexibility is the maximum abilityn@ve a joint through
range of motion. It depends on a number of spe
variables. Flexibility is specific to a given joititerefore ng
single test can be generalised to evaluate totaly
flexibility. The trunk flexion or sit and reach teis often
employed in health orientated fithess evaluatiangadses:
lower back and hip flexibility.(Kenney, 1995).

Resting Heart Rate

Standard Industry Practice. tHede is an approximat
index of aerobic fitness (R. Artal & Buckenmeyed9%h)

Five-stage pas
test

s/fail sit-u

pFitness testing a guide (Dept of Arts Sport ¢
Environmental Technology Training, 1988). Stand
Industry Practice.

A
cific

DO

U7

e

and
ard

Waist / Hip Ratio
(Shape measurement)

WHR indicates relative fat distribution in adultsdarisk of
disease. WHR = abdominal girth (cm) divided by gigh
(cm) (McArdle et al., 2000)

Bio-Impedance

Bioelectrical
analysis (BIA)

impedanc

Kenney (1995) (Ed.).Guidelines for Exercise Testamyl
Prescription (1995).

Utter, A.C., Nieman, D.C., Ward, A.N. & ButterwortD.E.
(1999). Use of the leg-to-leg bioelectrical impecka
emethod in assessing body-composition change ineg
women.American Journal of Clinical Nutrition69, 603-7
(Utter et al., 1999)

bes

Girths (Shape Kenney (1995) (Ed.).Guidelines for Exercise Testamgl

measurement) Prescription (1995).

Height Without shoes measured by a stationary ctaelier -
standard industry practice

Weight BIA digital portable scales. Standard indygtractice

Assessor (Health Database Service, 2002) integeatesnber of tests from a variety of
prominent published articles as stated above. Getests have been designed to meet
industry standard requirements set by organisatisush as the National Heart
Foundation and Asthma Foundation.
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Appendix 8:

APPENDIX 8

Regaining pre-pregnant body shape and weight pdstpais difficult for many women. The
postpartum period is a critical period for weighdirg and has been identified a time when
unhealthy eating patterns and physical inactivity@ten established and obesity can develop. A
healthy lifestyle that includes exercise, balaneating, relaxation and avoidance of alcohol and
tobacco are likely to have a positive influencepostpartum weight and well-being.

The purpose of this study is to explore maternalthavhen participating in a postpartum mother
with baby exercise and well-being program (SupdoeBaAustralia™), when compared with a
control group of postpartum women who will not attex formal postpartum exercise program.

The study will to determine whether a postparturogpam, that incorporates the baby for the
weight resistance exercises and promotes materfadti interaction utilizing relaxation
techniques, can assist postpartum women to regain gre-pregnant body shape and weight, as
well as having positive maternal-infant interactidinis program may assist in the prevention of
the onset of obesity in women, along with its mdlaproblems. The outcomes from this study will
assist midwives and other health professionalset@ldp an effective postpartum program that
has significant positive effect on the physical gsychosocial health profiles of mothers six
weeks to six months postpartum.

Participation will involve voluntary commitment @ ‘Super Babes Australia™' sessions per
week for 6 consecutive weeks, failure to attend aochplete the program would result in

exclusion from the research. Pre and post programicpation health assessments will be
extensive and last approximately one hour. Durinig health assessment, data will be collected
regarding your experiences as a new mother. Bodfii@mphotographs will be taken of you pre

and post study project. Further limited health sss®nts will be required weekly and last
approximately five minutes. During this health asseent, data will be collected in the form a
booklet, regarding your experiences in the mothith Wwaby postpartum program. If the pre

health assessment identifies any health risk factiie researcher will recommend a Doctor’s
referral and exclusion from the research. If dgyrighata analysis of the pre, post health
assessments or booklet entries any health riskrfaere identified the researcher will commend a
Doctor’s referral.

Should you agree to participate in the study, yauwehthe right to withdraw at any time without
prejudice. To ensure your information remains aeritial only coded data and anonymous
guotations will be made public. This study conttédsuto the Masters of Science by Thesis being
conducted by Hilary Cross at Curtin University achnology.

For further information about the study please ttal researcher Hilary Cross on 9266 2094 or
mobile 0414558878. Her supervisors if you haveherrtgueries are — Satvinder Dhaliwal, Curtin
University 9266 2949 and Janice Butt, King Edwarémbrial Hospital & Curtin University
93401566.

Thank you for reading and considering this conggfiarmation. | would very much appreciate

your participation in the study.
Hilary Cross

93



Appendix 9:

APPENDIX 9
Control Group Participants Information Sheet

Regaining pre-pregnant body shape and weight pastpais difficult for most women. The
postpartum period is a critical period for weighdirg and has been identified a time when
unhealthy eating patterns and physical inactivigy@ften established and obesity can develop. A
healthy lifestyle that includes exercise, balaneating, relaxation and avoidance of alcohol and
tobacco are likely to have a positive influencepostpartum weight and well-being.

The purpose of this study is to explore maternalthavhen participating in a postpartum mother
with baby exercise and well-being program (SupdoeBaAustralia™), when compared with a
control group of postpartum mothers who will naeatl a formal postpartum program.

The study will determine whether a postpartum paogrthat incorporates the baby for the
weight resistance exercises and promotes materfaaiti interaction utilizing relaxation
techniques, can assist postpartum women to regain gre-pregnant body shape and weight, as
well as having positive maternal-infant interactidinis program may assist in the prevention of
the onset of obesity in women, along with its mdlgproblems. The outcomes from this study will
assist midwives and other health professionalset@ldp an effective postpartum program that
has significant positive effect on the physical asychosocial health profiles of mothers six
weeks to six months postpartum.

Participation will entail voluntary commitment toh2alth assessments and weekly booklet enters
over a 6 week period. These health assessmentbavidixtensive and last approximately one
hour. During this health assessment, data will ddeected regarding your experiences as a new
mother. Body profile photographs will be taken aluypre and post study project. If the pre
health assessment identifies any health risk factihie researcher will recommend a Doctor’s
referral and exclusion from the research. Furtiveitéd health assessments will be required
weekly and last approximately five minutes. If digridata analysis of the pre, post health
assessments or booklet entries any health riskrfaere identified the researcher will commend a
Doctor’s referral.

Should you agree to participate in the study, yawehthe right to withdraw at any time without
prejudice. To ensure your information remains ateritial only coded data and anonymous
guotations will be made public. This study conttésuto the Masters of Science by Thesis being
conducted by Hilary Cross at Curtin University achnology.

For further information about the study please tal researcher Hilary Cross on 9266 2094 or
mobile 0414558878. Her supervisors if you haveherrtgueries are — Satvinder Dhaliwal, Curtin
University 9266 2949 and Janice Butt, King Edwarénbrial Hospital & Curtin University
93401566.

Thank you for reading and considering this conggfiarmation. | would very much appreciate
your participation in the study.

Hilary Cross
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Appendix 10:

APPENDIX 10

I, have read the information

Given Names Surname
sheet explaining the study ‘Exploring the effectigss of a postpartum mother with baby

exercise and well-being program’.

| understand that | am under no obligation to paséte in this study. In consenting to
participate, | understand | will be completing thetivities outlined in the ‘Participants
Information Sheet'.

| have been provided with a contact telephone nurabéhe researcher to call if | have
any further questions regarding the research. ergtand that | may withdraw from the

study at any stage without prejudice.

| agree that the research data gathered from thétseof this study may be published,
provided that names are not used.

I understand that by signing this consent form leamrolling in the study.

(Participant Name) (Signature) (Date)

(Witness Name) (Signature) (Date)
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Appendix 11:

APPENDIX 11

INFORMED CONSENT FOR AN EXERCISE TEST

After you have completed the health and lifestylesiionnaire your health professional
will assess the risk factors and determine if ymisaiitable to participate in the exercise
test. After reading the following, your consentesgjuired 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 treadmillhe exercise intensity will begin at a
level you can easily accomplish and will be inceshsit your pace and depending on
your fitness level. We may stop the test at ametbecause of signs of fatigue or you
may stop when you wish because of personal feebhésigue or discomfort.

Risks and Discomforts

There exists the possibility of certain changesuaaeg during the test. They include
change in blood pressure or fainting. Every effdtt be made to minimize these through
the preliminary examination and by observationsmdutesting. A Registered Nurse will
be available to deal with unusual situations whey arise.

3. Queries

Questions about the procedures used in the exdesgsare encouraged. If you have any
doubts or questions, please ask for further expilama

4. Freedom of Consent

Your permission to perform this exercise test igegi voluntarily. You are free to

withdraw consent at anytime.

I have read this form and | understand the testpdures. | consent to participate in this
exercise test.

Signature of participant Date

Signature of Researcher Date
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Appendix 12:

APPENDIX 12

‘Super Babes Australia™’ Fitness Consultant's Approal Letter

Dear Barbara (Fitness Consultant),

| am a Master of Science (Thesis- Public Healthdlsnt at Curtin University
of Technology and a midwife keen to complete mysithexploring the
maternal health in the postpartum period. | am isgelour permission to
evaluate your postpartum mother-with-baby exerais@ well-being program
the ‘Super Babes Australia - Postpartum Mother-Rigiby, Mind, Body and
Spirit Program’. This would involve a research studllecting pre, weekly
and post program patrticipation anthropometrical lagalth assessment data.

The purpose of this study is to explore maternalthevhen participating in a
postpartum mother with baby exercise and well-bg@iragram (Super Babes
Australia ™). The pre and post program participati@alth assessment will
be extensive and last approximately one hour. Eurtimited health
assessments will be required weekly and last appedrly five minutes.

If you require any further information about thedt please contact me on
0414558878 or my Research Supervisor Satvindernale266 2949.

Thank you for your consideration.
Yours truly,
Hilary Cross

Master of Science (Thesis- Public Health) Curtinvdrsity of Technology
student
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