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Abstract 

Background:  During the early postpartum period, new mothers commonly experience fatigue 

and depressive symptoms which may affect their ability to function and care for themselves and 

their newborn.  Given the demonstrated positive effects of physical activity on mood and fatigue, 

the purpose of this study was to describe physical activity levels across late pregnancy and the 

first three months postpartum, and to determine the associations between physical activity and 

postpartum functional status, mood, and fatigue at 6- and 12-weeks postpartum. 

Design:  We employed a longitudinal, descriptive study design.  Prenatal classes were used to 

recruit women.  Questionnaires containing validated measures of functional status, physical 

activity, mood, and fatigue were administered at baseline (pregnancy), 6- and 12-weeks 

postpartum. 

Results:  The sample consisted of 73 primiparous women with a mean age of 30 (+3.7) years.  

The majority were married (83%), Caucasian (98%), educated (70%) and middle to upper-middle 

class.  Women in this study were physically active, with the majority being moderately active 

(52%).  Few women had low physical activity levels (n = 4-8) throughout the study. Household 

activities and walking accounted for the majority of physical activity. Women in this study 

reported moderate levels of fatigue, with fatigue levels decreasing over time.  For most 

postpartum women, mood and fatigue scores improved from six to 12 weeks; however, for 26% 

of women, scores did not.  Self-care and social/community activity subcategories of functional 

status were the slowest to improve.  Women who were low/moderately physically active at six 

weeks postpartum were three times as likely to have low functional status in comparison to highly 

physically active women (OR 3.22, 95% CI: 1.07, 9.73).  At 12-weeks women with higher mental 

(OR 1.33, 95% CI: 1.00, 1.79) and physical fatigue (OR 1.23, 95% CI: 1.07, 1.40) were more 

likely to be in the lower functional status group at 12-weeks postpartum.   
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Conclusion: Our findings indicate that high levels of self-reported mental and physical fatigue 

relate to lower functional status for primiparous women at six and twelve weeks postpartum.  

Women who are highly physically active at six and twelve weeks postpartum are more likely to 

have higher functional status, but this effect is influenced by perception of both mental and 

physical fatigue.  
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Chapter 1 

Introduction 

The postpartum recovery period can be physically and mentally demanding.  The ability 

to function optimally during this period in order to regain and maintain health is important for 

both maternal and newborn wellbeing.  Unfortunately, health care professionals often overlook 

the complexities of the postpartum transition, as they perceive it to be a part of “normal 

recovery”.  Women experience high levels of fatigue during the first six weeks postpartum 

(Gjerdingen, Froberg, Chaloner, & McGovern, 1993; Hantos, 1993; Lee & Zaffke, 1999; 

Milligan, Parks, Kitzman, & Lenz, 1997), often lasting throughout the first postpartum year (Lee 

& Zaffke, 1999; Parks, Lenz, Milligan, & Han, 1999; Saurel-Cubizolles, Romito, Lelong, & 

Ancel, 2000; Smith-Hanrahan & Deblois, 1991; Thompson, Roberts, Currie, & Elwood, 2002).  

Additionally, some women report depressive symptoms (Corwin, Brownstead, Barton, Heckard, 

& Mortin, 2005; Waldenstrom, 1988; Wamback, 1998; Webb et al., 2008).  This is troubling, as 

fatigue and depressed mood can adversely affect functional status (Rychnovsky, 2007; Webb, et 

al., 2008).  Despite the prevalence of these symptoms and the known associations between 

fatigue, mood and functional status there are few evidence informed guidelines and strategies that 

might help women manage these symptoms.  Engaging in and maintaining physical activity is 

one strategy that may help women optimize their postpartum health and functional status. 

Engaging in regular physical activity has well known benefits.  However, many women 

do not engage in the recommended daily or health-enhancing levels of physical activity.  

According to the Canadian Health Measures survey which used accelerometers to assess minutes-

per-week of physical activity by using standardized intensity cut-points based on ranges of counts 

per minute on the accelerometer, the authors determined that only 4.5% of women aged 20-39 

were achieving 30 minutes of moderate-to-vigorous physical activity, accumulated in bouts of at 



2 

least 10 minutes, on at least 5- out of 7-days.  The percentage increased to 14% when they 

adjusted the engagement level of physical activity to at least moderate-to-vigorous activity for 

150 minutes a week, accumulated in bouts of at least 10 minutes (Colley et al., 2011).  A self-

reported measure of physical activity found that between 49 and 57 % of women aged 18-44 were 

moderately active (Gilmour, 2007).  Considering the added physical and psychosocial demands of 

pregnancy, postpartum recovery and early parenthood, physical activity may decrease further in 

these periods.  Zhang and Savitz (1996) demonstrated this in their study of 10,000 pregnant 

women in the United States and found that 60% of them were sedentary.   

The current recommended guidelines for exercise or activity during the postpartum 

period are general, and are based on limited evidence (Mottola, 2002).  The exercise guidelines 

prepared by The American Obstetrical and Gynecological Association for the postpartum period 

state merely that women should resume exercise slowly and only when it is medically and 

physically safe to do so (Artal & O‟Toole, 2003).  The guideline developed jointly by the Society 

of Obstetricians and Gynaecologists of Canada and the Canadian Society for Exercise Physiology 

(SOGC/CSEP) recommend that if women have an uncomplicated pregnancy and delivery they 

can resume walking, pelvic floor exercises and stretching immediately after birth (Davies, Wolfe, 

Mottola, & Mackinnon, 2003).  Within the guideline the authors further suggest that if women 

had complications during pregnancy, or if a caesarean section was performed, women should 

discuss resumption of physical activity with their physician, usually at their six week postpartum 

check-up (Davies, et al., 2003).  Given the physical (Warburton, Nicol, & Bredin, 2006) and 

emotional (Biddle & Murtie, 2001) benefits of engaging in physical activity, exercise 

participation may be valuable in combating the fatigue and emotional disturbances commonly 

present during this period.  However, it would seem both these guidelines lack specific detail and 

support for exercise resumption during the first 12-weeks postpartum.   
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There is some evidence to support the hypothesized association between exercise and the 

reduction of fatigue and depressive symptoms during the postpartum period.  In a retrospective 

study of 74 postpartum women, 31% reported that exercise during pregnancy improved mood in 

the postpartum period and 30% believed exercise increased energy and stamina both during 

pregnancy and the postpartum period (Symons-Downs & Hausenblas, 2004).  Moreover, two 

comparative studies showed fatigue levels were lower for women who engaged in postpartum 

exercise groups than for women in control groups (Drista, Da Costa, Dupuis, Lowensteyn, & 

Khalife, 2008; Ko, Yang, & Chiang, 2008).  

 Albright and colleagues (2009) found that walking for exercise accounted for 

approximately 68% of total activity during the postpartum period.  Walking is the most common 

form of physical activity for women during the postpartum period (Albright, Maddock, & Nigg, 

2005, 2009; Evenson & Wen, 2010; Ning et al., 2003; Zhang & Savitz, 1996).  In one study, 10 

postpartum women participated in a 12-week pram-walking exercise program.  These women 

demonstrated significantly improved fitness and fewer depressive symptoms over those in the 

control group (Armstrong & Edwards, 2003).  These findings have been duplicated by subsequent 

studies (Armstrong & Edwards, 2003, 2004; Daley, Winter, Gimmett, McGuinness, McManus, & 

MaCarthur, 2008; Heh, Huang, Ho, Fu, & Wang, 2008; Ko et al., 2008) and exercise has been 

shown to decrease fatigue (Drista et al., 2008; Ko et al., 2008).  

In summary, while exercise is encouraged and clinical guidelines exist for exercise during 

pregnancy and postpartum (Artal & O‟Toole, 2003; Davies, et al., 2003), the postpartum 

component of these guidelines are not well developed and lack specificity.  Furthermore, we are 

only beginning to understand the nature and effect of physical activity during the postpartum 

period on postpartum symptoms and functioning.  The general objective of this thesis was to 

describe physical activity levels across late pregnancy and into the first three months postpartum, 
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and to determine the association between physical activity and postpartum functional status, 

mood, fatigue and the other influencing factors under study.  The specific objectives were:  

1. To describe levels and patterns of physical activity during pregnancy and at 6- and 12-weeks 

postpartum. 

2. To describe levels and patterns of postpartum functional status, postpartum mood, and 

postpartum fatigue at 6- and 12-weeks postpartum. 

3. To describe the association between physical activity during pregnancy and postpartum on 

functional status, postpartum mood and postpartum fatigue at 6- and 12-weeks postpartum. 

Theoretical Framework 

The theoretical underpinning of this study was the middle-range Theory of Unpleasant 

Symptoms (TOUS) (Lenz, Pugh, Milligan, Gift, & Suppe, 1997; Lenz, Suppe, Gift, Pugh, & 

Milligan, 1995).  The TOUS allows for the integration of the hypothesized association between 

symptoms and performance.  The TOUS has three components: a) the symptom(s) experienced 

by the individual, b) the influencing factors, and c) performance, as outlined in Figure 1.  Each 

component interacts with the others, affecting how symptoms are experienced.  The first 

component of the model refers to the specific symptoms under investigation; in this study, we 

used postpartum mood and fatigue as the symptoms.  Symptoms themselves, according to the 

TOUS can be assessed using timing, intensity, quality and distress.  For the purpose of this study 

we examined intensity, and assessed this at six and 12-weeks postpartum.  The second component 

of the model is the influencing factors.  This component is further subdivided into three areas: a) 

physiological, b) psychological, and c) situational variables that affect how the symptom is 

experienced.  For the purpose of this study, physical activity was the major influencing factor.  

However, other influencing factors including physiological factors (length of labour, age, tearing, 

type of delivery, perceived feelings of recovery, and weight loss), situational factors (type of 

infant feeding, help with childcare, infant temperament, and household income) and 
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psychological factors (the emotional demands of labour, preparedness for labour and interrupted 

sleep) were considered.  These influencing factors may interact with each other, but can also have 

an impact on how fatigue and mood are experienced.  We hypothesized that symptoms affect 

performance, which is the final component of this model.  For the purpose of this thesis , 

functional status was the performance outcome.  Figure 2 outlines the key variables in this study 

and how they relate to the TOUS.  Within the context of this model, we explored the influence of 

physical activity on both fatigue and mood, and the performance outcome of functional status. 

 

 

 

Figure 1. Theory of Unpleasant Symptoms. Illustration of the associationss between influencing 

factors, symptoms, and performance.  From The middle-range Theory of Unpleasant Symptoms: 

An update (Lenz, et al., 1997). 
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Figure 2.  Theory of Unpleasant Symptoms.  Illustration of how the model informs the present 

study. Adapted from The middle-range Theory of Unpleasant Symptoms: An update (Lenz, et al., 

1997).  
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Chapter 2 

Literature Review 

This review is organized into five sections: sections one through four focus on the major 

variables of interest: a) functional status, b) physical activity, c) postpartum mood, and, d) 

postpartum fatigue; the final section focuses on evidence of the association between physical 

activity and variables under examination.  For each variable, I synthesized the literature to arrive 

at definitions, methods of measurement, and patterns and factors that influence.  I reviewed both 

quantitative and qualitative research.  The databases searched included MEDLINE, CINAHL, 

PsychINFO, SportDiscus, EMBASE, and ProQuest.  Key search terms were: postpartum, 

postnatal, functional ability, ability, fatigue, exercise, physical activity, and postpartum 

depression.  The inclusion criteria for the search were: a) literature published between 1990 until 

April 2010, b) primary studies (quantitative and qualitative), reviews, guidelines, and 

dissertations, and seminal articles, c) focused on the objectives of the review, d) published in 

English, and e) restricted each study to up to 1-year postpartum.  From the search results, I 

retrieved 155 articles, and screened the abstracts for inclusion criteria.  From these, I excluded 32 

and 123 were retained for review.  Of these, 37 articles related to physical activity, 32 addressed 

postpartum fatigue, 12 dealt with postpartum mood, 11 primarily focused on functional status, 

and 31 articles covered multiple variables of interest.  Included among these articles were six 

dissertations, seven reviews, and two guidelines. 

Postpartum Functional Status 

Definition.      Postpartum functional status is a multidimensional concept, defined as the 

ability or readiness of a woman to assume her desired level of infant care and to resume self-care 

responsibilities, household, occupational, social and community activities (Fawcett, Tulman, & 

Myers, 1988).  
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Measurement.      Currently, only one instrument has been developed specifically for the 

assessment of functional status during the postpartum period, the Inventory of Functional Status 

After Childbirth (IFSAC) (Fawcett, et al., 1988), formerly the Childbirth Impact Profile, Form 

MQ (Tulman & Fawcett, 1988).  The IFSAC is a 36-item Likert scale that assesses functional 

status in five different areas in relation to the postpartum period (Tulman & Fawcett, 1988; 

Tulman, Fawcett, Groblewski, & Silverman, 1990).  Generic self-report measures, such as the 

Medical Outcomes Study Short Form 36 (MOS  SF-36) (Ware & Sherbourne, 1992) assess eight 

health domains: physical functioning; role limitations due to physical problems; social 

functioning; bodily pain; mental health; role limitations due to emotional problems; vitality and 

general health.  This measure captures both physical and mental health well-being, and has been 

used to assess postpartum functional status (Boyce et al., 2000; Da Costa, Drista, Rippen, 

Lowensteyn, & Khalife, 2006; Dennis, 2004).   

In a review of 11 studies assessing functional status after childbirth using the IFSAC as a 

measurement tool, Aktan (2007) reported that the tool provides information on women‟s ability to 

regain their pre-pregnancy functional status.  However, as a number of the IFSAC subscales (i.e. 

self care) have demonstrated low reliability scores, consideration to further refinement of this 

instrument should follow.  Measurements derived from both instruments suggest an association 

between postpartum health and functional status.  The most frequently used instrument for 

assessing functioning during the postpartum period is the IFSAC and was developed specifically 

for this purpose. 

Patterns of and factors that influence functional status.    Functional status generally 

improved with time following childbirth.  Smith-Hanrahan and Deblois (1995) followed women 

for six weeks postpartum (N = 77) and found functional status improved significantly from one to 

six weeks postpartum (F [1, 76] = 144.38, p < .001).  However, resuming pre-pregnancy 

functional status and assuming childcare responsibilities usually took longer with most women 
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not having resumed full functioning at six months postpartum (Koenigseder, 1991; McVeigh, 

1997, 1998, 2000a, 2000b, 2002; Smith-Hanrahan & Deblois, 1995; Tulman & Fawcett, 1988, 

1991; Tulman, Fawcett, Grobelewski et al., 1990).  In a qualitative study of 96 women, only 25% 

felt fully recovered physically at six months postpartum (Tulman & Fawcett, 1991).   

Personal and situational factors influence functional status, and symptoms such as fatigue 

and depressed mood (Tulman & Fawcett, 1991).  In a study of 109 postpartum military women it 

was found that fatigue and functional status were correlated at six to eight weeks postpartum (r = 

.233, p = < .05) (Rychnovsky, 2004).  Webb and colleagues (2008) examined the associations 

between physical symptoms, functional limitations and emotional wellbeing in a prospective 

study of 1,323 women, and reported that depressive symptomatology and fatigue were 

significantly associated with functional limitations (p = .001).  Confirming these findings, a 

comparative study of postnatal depressed and non-depressed women, Boyce and colleagues 

(2000) found that those with depression had role limitations related to social functioning and 

more severe physical problems than non-depressed postpartum women.  Another study used a 

two-group cross-sectional design, and compared functional status as measured by the IFSAC in 

23 women with postpartum depression, and 23 without.  Women with postpartum depression had 

lower personal, household and social functioning scores than those without depression 

(Posmontier, 2008).  However, the correlation between mood and functional status was not 

supported by Koenigseder‟s (1991) study where these variables were found to be significantly 

negatively correlated only at three days postpartum (r = -.33, p < .05) and not beyond.  Therefore, 

there is a need to further explore the association between functional status and mood.  

For most women, the ability to resume normal functional activities increases with time 

after childbirth.  However, factors such as high levels of fatigue and depressive symptomatology 

may influence this trajectory.  Thus strategies that mediate the effects of these common symptoms 
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and improve women‟s capacity to perform daily tasks would assist women during this important 

transitional period.  

Physical Activity 

Definition.     Physical activity is any bodily movement, produced by the contraction of 

skeletal muscle, which increases energy expended above that required by the body to operate at 

the basal level (Caspersen, Powell & Christenson, 1985).  Often used interchangeably, the terms 

physical activity and exercise are different, as exercise is a subcategory of physical activity.  

Exercise is planned and structured, involves repetitive and purposeful movement of the body, and 

is conducted during leisure time with the purpose of maintaining or improving physical fitness 

(Caspersen, et al. 1985).  Physical activity includes exercise and all lifestyle activities.  A lifestyle 

activity is an action performed during the day which adds to the energy expended and thus to total 

physical activity (Dunn, Andersen, & Jakicic, 1998).  An example would be taking the stairs 

instead of the elevator.  Lifestyle activities can amount to sizeable energy expenditures (Dunn, et 

al., 1998). 

Measurement.    The purpose of the research undertaken dictates the method used to 

measure physical activity, there are two methods for measuring aerobic intensity absolute and 

relative.  Absolute intensity physical activity measurement is calculated as metabolic equivalents 

(METs) which are described as the energy cost of physical activity.  One MET is the rate of 

energy expended while sitting at rest, the standard calculation being that the body uses 3.5 

milliliters of oxygen per kilogram of body weight per minute while at rest (Jette, Sidney, & 

Blumchen, 1990).  When using MET as a reference, intensity is typically divided into three 

levels: baseline or low (sedentary to light), moderate, and vigorous.  Baseline activity is defined 

as 1-3 METs, and includes light-intensity activities such as standing, sitting, and walking slowly.  

Inactive people are those who engage in only baseline activity.  Performance of physical activity 

at the moderate-intensity level equates to 3.0 to 5.9 times the intensity of rest, or 3-5.9 METs.  
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Such activities include walking for pleasure or moderate household work such as scrubbing 

floors.  Vigorous-intensity is defined as 6 METs or higher, or six or more times the intensity of 

rest.  Vigorous activities include running or cycling whereby the heart rate is elevated into 

specific aerobic levels.  Other components of physical activity measurement include frequency, 

type of activity, duration, and the domains of life in which physical activity takes place.  

Assessment of the level of physical activity can be determined through self-report methods or 

physiological and metabolic testing.  The latter approach which is defined as relative intensity 

may include measuring oxygen uptake (VO2), heart rate, or relying on equipment like 

accelerometers or pedometers.  Direct testing is used to determine fitness levels, specific 

adaptations to interventions or to elucidate mechanisms of effect, and is not normally used in 

population-based studies. 

          The most frequent population-based and clinical measures of physical activity are self-

report physical activity questionnaires.  The Minnesota Leisure-Time Physical Activity 

Questionnaire is a self-report questionnaire which asks participants to recall the frequency and 

duration of sports, recreational, yard and household activities over the last 12-months using a list 

of 63 activities (Richardson, Leon, Jacobs, Ainsworth, & Serfass, 1994).  The International 

Physical Activity Questionnaire (IPAQ) (Craig, et al., 2003) asks participates to recall their levels 

of physical activity within five domains (leisure, work, transportation, household, recreation) and 

three intensity categories over a 7-day recall period.  The Pregnancy Physical Activity 

Questionnaire focuses on activity during pregnancy and asks women to self-report time spent in 

32 different categories of activity which encompasses household/care-giving, occupational, 

sport/exercise and inactivity over the current trimester (Chasan-Taber et al., 2004).  Considerable 

limitations exist in the measurement of physical activity during pregnancy and the postpartum 

period as many of the questionnaires in use either have not been validated (Borodulin, Evenson, 

& Herring, 2009; Borodulin, Evenson, Wen, Herring, & Benson, 2008; Symons-Downs & 
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Hausenblas, 2007), have not been validated within the target population (Clarke, Rousham, 

Gross, Halligan, & Bosio, 2005; Symons-Downs & Hausenblas, 2007), or have focused solely on 

leisure-time physical activity (Albright, et al., 2009; Clarke et al., 2005; Cramp & Bray, 2009; 

Pereira et al., 2007).  As the pattern of physical activity and the types of activities that women 

engage in may change over pregnancy and postpartum, it is important to measure more than just 

the exercise component of physical activity.  Relying on recall is a well established limitation of 

self-report questionnaires, as people tend to either overestimate or underestimate their level of 

activity intensity (Shephard, 2003).  In addition, people tend to recall vigorous activity levels 

more readily than light or moderate activities (Blair et al., 1991).  Evidence suggests that walking 

is the most frequently reported activity for women during pregnancy and the postpartum period 

(Albright et al., 2005; 2009; Evenson & Wen, 2010; Ning, et al., 2003; Zhang & Savitz, 1996).  

However, women may not be able to recall walking accurately as it is a normal activity in daily 

life.  Pregnant and postpartum women may therefore underestimate this type of physical activity.   

Patterns of physical activity during pregnancy and postpartum periods.     

Our current understanding of physical activity patterns of pregnant and postpartum is 

poor.  Previous studies of physical activity patterns have a number of limitations: lack of a clear 

definition of physical activity, the use of non-validated measurement tools, reliance on long-term 

retrospective recall, small sample sizes, and cross sectional designs which preclude the 

determination of patterns.  Despite these limitations, we can draw several conclusions regarding 

women‟s physical activity patterns throughout the pregnancy and postpartum period.  First, 

leisure time physical activity decreases throughout pregnancy (Albright, et al., 2005; Borodulin, 

et al., 2008, 2009; Clarke et al., 2005; Cramp & Bray, 2009; Da Costa, Rippen, Drista, & Ring, 

2003; Duncobme, Wertheim, Skouteris, Paxton & Kelly, 2009; Ersek & Brunner Huber, 2009; 

Mottola & Campbell, 2003; Pereira, et al., 2007; Rousham, Clarke, & Gross, 2006; Symons-

Downs & Hausenblas, 2004).  Second, the intensity of household or domestic physical activity 
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changes, in that, the overall amount remains unchanged, however, there is a shift from heavy to 

light intensity activities (Clarke et al., 2005; Da Costa et al., 2003).  Borodulin and colleagues 

(2008) explored  physical activity modes, frequency, duration, and intensity at 17-22 and 27-30 

weeks of pregnancy in 1,482 women, and reported that indoor household and recreational 

activities constituted the largest proportion of total physical activity and contributed 30% of the 

total MET hours per week.  Van Raajii and colleagues (1990), in a study of 25 Dutch women, 

reported an increase in low-intensity walking from pregnancy to the third trimester), a trend 

supported by other studies (Albright et al., 2005; Borodulin et al., 2008; Clarke et al., 2005; Da 

Costa et al., 2003; Poudevigne & O‟Connor, 2006).  In summary, during pregnancy the overall 

activity levels of women decreases and the majority of physical activity is attributed to walking 

and household activity. 

            Studies of physical activity patterns during the postpartum period have reported 

inconsistent findings.  Some have found decreases in physical activity (Albright et al., 2005; 

Symons-Downs & Hausenblas, 2004), some increases (Borodulin et al., 2009; Cramp & Bray, 

2009), while others reported that physical activity levels are unchanged throughout the 

postpartum period (Blum, Beaudoin, & Caton-Lemos, 2004; Stein, Rivera, & Pivarnik, 2003) as 

compared to pre-pregnancy and early pregnancy levels.  A recent, large-cohort study described 

the changes in mode, duration, and intensity of physical activity during pregnancy and at 3- and 

12-months postpartum in 471 American women (Borodulin et al., 2009).  Physical activity levels 

at 3- and 12-months postpartum were similar to early pregnancy levels.  Specifically, recreational 

physical activity remained fairly stable throughout the postpartum period with approximately 

31% of the total activity coming from low intensity recreational activities (Borodulin et al., 2009).  

The authors concluded that health care professionals need to inform women about the importance 

of engaging in physical activity.   
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Walking is consistently reported as the most common form of physical activity during the 

postpartum period (Albright, et al., 2009; Evenson & Wen, 2010; Mottola & Campbell, 2003; 

Ning et al., 2003; Van Raaij et al., 1990; Zhang & Savitz, 1996).  Pereira and colleagues (2007) 

found that by six months postpartum, walking was the only category of physical activity to 

rebound to pre-pregnancy levels.  While walking is a beneficial physical activity for postpartum 

women, other physical activities may also be of benefit.  

Postpartum Mood 

 Definition.    The three categories commonly used to classify alterations in postpartum 

mood are: 1) postpartum blues, 2) postpartum depression, and 3) postpartum psychosis (Hopkins, 

Marcus, & Campbell, 1984).  These categories are based on severity, onset and duration of 

symptoms.  Postpartum blues are the most common, can be present as early as the first day 

postpartum, and generally occur within the first few weeks.  Characterized by transient mood 

disturbances with mild dysphoria, estimates suggest that the blues affects 15-85% of postpartum 

women (Henshaw, 2003).  The variation in estimates is due to the use of multiple instruments to 

assess depression and the characteristics of research samples.  Postpartum depression can occur 

anytime after delivery and up to 1-year postpartum, and refers to both minor and major 

depression.  The prevalence of postpartum depression ranges between 12-20% (Gavin et al., 

2005; O‟Hara & Swain, 1996).  The most severe, but least common of the three mood 

alternations is postpartum psychosis.  The Diagnostic and Statistical Manual of Mental Disorders 

(American Psychiatric Association, 2004) defines postpartum depression as non-distinguishable 

from the non-puerperal period, although it does allow for the addition of postpartum-onset within 

four weeks of childbirth.  The symptoms of postpartum depression include depressed mood, lack 

of pleasure, sleep disturbance, weight gain or loss, loss of energy, agitation, feelings of 

worthlessness or guilt, decreased concentration, thoughts of death or suicide.  As several of these 

symptoms are common among women in the immediate postpartum period, diagnosis of 

postpartum depression is often difficult. 
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Measurement.    Levels of postpartum mood are commonly assessed using self-report 

screening tools.  The most widely used screening tools, as reported in a 2003 systematic review of 

36 studies were: the Beck Depression Inventory I and II (BDI), the Center for Epidemiologic 

Studies Depression Scale (CES-D), the Edinburgh Postnatal Depression Scale (EPDS), the 

General Health Questionnaire, the Inventory of Depressive Symptomatology, the Postpartum 

Depression Screening Scale, and the Clinical Interview Schedule (Boyd, Le, & Somberg, 2003).  

The authors of this review report that the EPDS is the most extensively used screening tool.  All 

tools have demonstrated high specificities but their sensitivities vary, suggesting that screening 

tools cannot consistently identify true cases of depressive symptoms or depression where it exists, 

and may classify healthy women inappropriately (Boyd, et al., 2003).  The EPDS has sensitivities 

that range from 0.44-0.88 and a specificity range of 0.71-0.92 (Gaynes, et al., 2005); the CES-D 

has sensitivity that ranges from 0.43-0.60 and a specificity range of 0.92-0.97 (Gaynes, et al., 

2005).  Although all these screening tools are able to successfully screen for postpartum 

depressive symptoms in women, several contain questions related to somatic symptoms.  For 

example, the EPDS contains questions related to fatigue, making it difficult to distinguish fatigue 

from fatigue related depression.  Moreover, the BDI was originally intended for use with 

individuals who were already diagnosed as depressed (Beck, Ward, Mendelson, Mock, & 

Erbaugh, 1961), whereas the CES-D was intended to measure depression severity in adults 

(Radloff, 1977).  In a recent study of 261 college students, the authors examined the association 

between the constructs of the BDI and the CES-D.  It was found that the two scales are strongly 

correlated (r = .75), demonstrating that they are comparable.  However, the various subscales had 

correlation differences that ranged considerable, for example the inter-personal problems subscale 

of the CES-D and the somatic elements subscale of the BDI are weakly correlated (r = .12), and 

the depressive effect subscale of the CES-D and the performance difficulty subscale of the BDI 

are moderately correlated (r = .42).  Each of the subscales of the CES-D are highly correlated 

with the total score for the BDI; however the BDI subscales and the CES-D total score are weakly 
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to moderately correlated.  This suggests that the subscales of the CES-D more closely mimic the 

constructs of depression than does the BDI (Skorikov & VanderVoort, 2003).  In a meta-analysis, 

the CES-D was found to report higher prevalence estimates for depression than any of the other 

screening tools at 18% (O‟Hara & Swain, 1996). 

Patterns of postpartum mood.    Many of the studies on postpartum depression have 

focused on the prevalence of depressed mood and actual depression, with little investigation into 

the pattern of mood changes across the postpartum period.  In an early study of the prevalence, 

onset and pattern of postpartum depression conducted with 483 women, the authors used the 

Montgomery and Asberg Depression Rating Scale to assess depression at 3-, 6-, and 12-months 

postpartum (Cooper, Campbell, Day, Kennerley, & Bond, 1988).  It was found that nearly 9% of 

women at three and six months were depressed, and that in almost half of these women 

depression occurred before three months postpartum.  Similarly, using the EPDS, Chaudron, 

Kitzman, Szilagyi, Sidora-Arcoleo, and Anson (2006) studied depressive symptoms over the first 

postpartum year in 49 women and found that 33% had high levels of depressive symptoms 

throughout the first year; forty-one percent of these women experienced improvement after the 

first three months, but 26% developed more depressive symptoms after three months postpartum.  

In a retrospective study of 209 women that explored differences in the onset of postpartum 

depression, 11.5% of women reported onset during pregnancy (mean onset 21.8 + 12.7 weeks 

gestation), 66.5% reported early postpartum onset (2.2 + 1.7 weeks) and 22% reported late 

postpartum onset (13.3 + 6.7 weeks) (Stowe, Hostetter, & Newport, 2005).  Cooper and Murray 

(1998) found that on-set of postpartum depression is the greatest during the first three month 

postpartum.  

Although our understanding of the patterns of postpartum depression is not clear, there 

are a number of well established predictors of postpartum depression.  These include factors 

present during pregnancy such as worrying, anxiety, anger and irritability, as well as non- 



17 

pregnancy specific factors such as a previous history of depression, stressful life events, lack of 

social support, low self-esteem, and infant temperament (Affonso, Lovett, Paul, & Sheptak, 1990; 

Beck, 1996, 2001; Campbell, Cohn, Flanagan, Popper, & Meyers, 2002).   

Postpartum Fatigue 

Definition.   The  most commonly used (Parks, Lenz, Milligan, & Han, 1999; Pugh, 

Milligan, Parks, Lenz, & Kitzman, 1999; Runquist, 2007; Rychnovsky, 2007; Troy, 1999; Troy & 

Dalgas-Pelish, 2003) definition of postpartum fatigue is “an overwhelming sustained sense of 

exhaustion and decreased capacity for physical and mental work” (North American Nursing 

Diagnosis Association (NANDA), 1990, p. 73).  Postpartum fatigue is both physical and mental 

(Parks et al., 1999; Rychnovsky, 2007; Troy, 1999), experienced through subjective feelings of 

exhaustion, tiredness or decreased efficiency in functional status (Milligan, Lenz, Parks, Pugh, & 

Kitzman, 1996; Milligan et al., 1997; Parks, et al., 1999; ; Rychnovsky, 2007 ;Troy, 1999).  It is 

multidimensional in nature (McQueen & Mander, 2003; Milligan, et al., 1996; Troy & Dalgas-

Pelish, 2003), and is different from depression and more severe and prolonged than tiredness 

(Milligan, et al., 1996).  Understanding the defining characteristics of postpartum fatigue is 

important if one is to assess and develop strategies to minimize fatigue.  

Measurement.    The need to understand fatigue levels has resulted in the development 

of many tools, resulting in two different types: a) unidimensional, single point measures; and, b) 

multidimensional measures.  The Rhoten Fatigue Scale (Rhoten, 1982), a visual analogue scale 

represented as a 10 cm line according to which participants rate their fatigue levels, is an example 

of a unidimensional scale.  The disadvantage of these unidimensional scales lies in that they only 

measure one aspect of fatigue.  They do not account for different components of fatigue, limiting 

the information gained through their use.  In contrast, multidimensional scales provide a more 

comprehensive measure, as they describe sensory and behavioural components of fatigue and 

incorporate both the physical and mental aspects of fatigue.  The Fatigue Continuum Form (Pugh, 
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1993) and the Modified Fatigue Symptoms Checklist (Milligan et al., 1997), which was adapted 

to study new mothers, are examples of multidimensional scales. 

Patterns of postpartum fatigue.   Milligan (1989) first explored postpartum fatigue in a 

study following 259 women over the first three postpartum months.  Results indicated that there 

were no predictors of postpartum fatigue following birth.  However, at six weeks postpartum, 

when controlling for depressive symptomatology, both infant difficulty ( = .23, p < .001) and 

type of infant feeding ( = .17, p < .001) were significantly correlated with postpartum fatigue.  

At three months postpartum, infant difficulty ( = .16, p < .0001) and medium socioeconomic 

status ( = .15, p < .05) were significantly correlated with depressive symptomatology as well.  

There was a significant change in postpartum fatigue levels over time [F(2, 369)  =  956, p < 

.0001], with the highest levels occurring at six weeks postpartum (Milligan, 1989).   

Several subsequent studies have confirmed the prevalence of postpartum fatigue, 

specifically within the first six weeks following childbirth; this time period being traditionally 

linked with the physical recovery of giving birth (Gardner, 1991; Troy & Dalgas-Pelish, 1997, 

2003; Waters & Lee, 1996).  However, varying degrees of fatigue exist throughout the first 

postpartum year (Groer et al., 2005; Parks et al., 1999; Rychnovsky, 2004, 2007; Troy & Dalgas-

Pelish, 1997; Waters & Lee, 1996).  While the patterns of fatigue levels remain unclear, various 

researchers have found that fatigue levels at six weeks postpartum are only slightly lower than 

those observed shortly after birth (Corwin et al., 2005; Gardner, 1991; Hantos, 1993), and one 

study found that fatigue did not change between two weeks and six to eight weeks postpartum 

(Rychnovsky, 2004).  Peak fatigue levels vary according to studies: a) a few report peak fatigue 

immediately after delivery (Rychnovsky, 2007; Rychnovsky & Hunter, 2009); b) some at 2 

weeks (Gardner, 1991; Troy & Dalgas-Pelish., 2003); c) several at three to four weeks (Dennis & 

Ross, 2005; Gjerdingen, et al., 1993; Hantos, 1993; Lee & Zaffke, 1999; Wambach, 1998); and , 

d) one study at eight weeks postpartum (Thompson, Roberts, Currie, & Ellwood, 2002).  In a 
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study exploring long term patterns of fatigue, women reported more fatigue at 14 -19 months 

postpartum than they did at six weeks postpartum (Troy, 1999).  In a cohort of French and Italian 

women, fatigue increased from 5-months to 12-months postpartum with 60 - 67% of participants 

reporting fatigue at some point during the postpartum period (Saurel-Cubizolles, et al., 2000).  In 

a longitudinal study of fatigue levels over 24-weeks, concern about fatigue was persistent, with 

concern about fatigue at 8-,16- and 24-weeks, expressed among 58%, 67%, and 52%  of women, 

respectively (Thompson et al., 2002).  McGovern and colleagues (2006) who found that fatigue 

was the number one symptom reported by working women (64%) at five weeks postpartum 

support the prevalence and impact of fatigue.  Smith-Hanrahan and Deblois (1995) found that 

86% of women experienced fatigue at six weeks postpartum, though fatigue levels decreased 

significantly over time.  Only one study has compared fatigue levels during pregnancy and 

postpartum, the authors found that women‟s fatigue levels increased from the third trimester to 

four weeks postpartum (Lee & Zaffke, 1999).  

Only one study has distinguished between the components of fatigue, determining that 

11% of women were persistently mentally fatigued and 34% were physically fatigued at 18-

months postpartum (Parks, et al., 1999).  A qualitative study of Thai postpartum women proposed 

that there are two stages of fatigue.  Physical fatigue, with an onset soon after birth, characterizes 

the first stage of fatigue; attaining sufficient sleep relieves the fatigue experienced during this 

stage.  However, if this first stage of fatigue is not relieved, it progresses into a second phase 

which later develops to include both physical and psychological fatigue (Theerakulchai & 

Tiansawad, 2004).  Overall, the cumulative body of evidence suggests that mild to moderate 

levels of fatigue exist throughout the first 12-weeks postpartum, though the timing and duration 

of peak fatigue levels are not yet clear.  

Several factors may influence postpartum fatigue levels.  Physiological factors that may 

affect fatigue are type of delivery, length of labour and type of infant feeding.  Women who have 

had a cesarean birth experience more fatigue than those who had a vagina l delivery (Groer et al., 
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2005; Milligain et al., 1997; Thompson et al., 2002).  Longer labours have either been associated 

with early postpartum fatigue (i.e., at 2 weeks postpartum) (Troy & Dalgas-Pelish, 1997) or not at 

all (Wamback, 1998).  While the evidence is somewhat limited, it would seem that a demanding 

birth experience (i.e., long labour, operative delivery, complications etc.) is more likely to 

contribute to postpartum fatigue, particularly in the early postpartum period.  

Low postpartum mood or depression has been the most frequently examined 

psychological factor associated with fatigue.  Research has suggested that fatigue and depression 

co-exist, with fatigue being a symptom of the postpartum depressive experience (Bozoky & 

Corwin, 2002; Caltabiano & Caltabiano, 1996).  However, although depression is strongly 

correlated with fatigue (Bozoky & Corwin, 2002; Caltabiano & Caltabiano, 1996; Corwin et al., 

2005; Dennis & Ross, 1991; Doering, Morin, & Stetzer, 2009; Gardner, 1991; Groer et al., 2005; 

Milligan et al., 1997; Rychnovsky, 2004, 2007; Song, Change, Park, Kim, & Nam, 2010; 

Waldenstrom, 1988; Webb, 2008; Webster, 1994)  evidence suggests fatigue and depression are 

distinct as they demonstrate different patterns of change over time (Milligan, et al., 1996; 

Runquist, 2007).  The direction of the association between fatigue and depression remains 

unclear, as depression has been shown to be a predisposing factor for fatigue (Gardner, 1991; 

Milliagan, 1989; Rychnovsky, 2007; Song, et al., 2010; Webster, 1994) and conversely, fatigue 

has been identified as a predisposing factor for depression (Beck, 2001; Bozoky & Corwin, 2002; 

Corwin & Arbour, 2007; Runquist, 2007).   

There are three situational variables that may affect fatigue levels: sleep, infant behavior 

and infant feeding choice.  Certainly, lack of sleep increases feelings of fatigue (Dennis & Ross, 

2005; Hunter, Rychnovsky, & Yount, 2009; Lee & Zaffke, 1999; Rychnovsky & Hunter, 2009; 

Webster, 1994), but not all women who report less sleep duration and poorer quality sleep also 

report feelings of fatigue (Milligan, 1989).  Additionally, “infant difficulty” and breast feeding 

have been reported predictors of postpartum fatigue (Hantos, 1993; McGovern et al., 1993; 



21 

Milligan, 1989; Milligan et al., 1997; Wambach, 1998), although findings are inconsistent 

(Callahan, Sejourne & Denis, 2006; Gay, Lee, & Lee, 2004).   

In summary, a number of descriptive studies have reported associations between 

physiological factors (birth related), other symptoms (depression), the overall postpartum 

experience (lack of sleep, infant demands) and postpartum fatigue.  In the current study each of 

these factors are considered.   

Physical activity and linkages to functional status, mood, and fatigue     

A summary of studies exploring the effect of physical activity on postpartum functional 

status, mood, and fatigue are included in Table 1.  A detailed discussion of each variable follows 

below. 

Influence of physical activity on functional status.    To date, no studies have 

determined the influence of physical activity on postpartum functional status.  One qualitative 

study indicated that 15% of women felt that exercise aided in recovery and in returning to work 

(Tulman & Fawcett, 1991).  In addition, in a study of 33 primiparious women, responses to the 

Profile of Mood States questionnaire suggested that the vigor-activity subscale was significantly 

correlated with functional status, as measured by the IFSAC, from three days postpartum (r = .65, 

p < .0001) to 28 days postpartum (r = .40, p = .01) (Koenigsteder, 1991).  Regression analysis 

showed that the vigor-activity, alone among the variables under study, accounted for significant 

variance in functional status from day three to day 28.  These studies illustrate that there may be a 

link between physical activity and functional status, though this association needs to be explored 

further. 

Effects of physical activity on postpartum mood.     Our understanding of the effects of 

physical activity on postpartum mood is based on studies of the effects of exercise on postpartum 

women with symptoms of depression (Armstrong & Edwards, 2003, 2004; Drista et al., 2008; 

Heh, et al., 2008).  In a focus group study, women recovering from postnatal depression reported 
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that exercise was important to recovery (Mascio, Kent, Fiander, & Lawrence, 2008).  Two 

reviews focusing on the effects of exercise interventions on postpartum depression clearly support 

the possibility that exercise can play a role in relieving depression (Daley, Jolly & MacArthur, 

2009; Daley, MacArthur, & Winter, 2007).  However, small sample sizes and heterogeneity of 

samples limit the generalizability of these findings. 

Eight studies have examined the effect of physical activity on postpartum mood using a 

comparison group approach.  While not conclusive, results provide some support for the role of 

exercise in easing the symptoms of postpartum depression.  Four studies reported that women in 

interventional exercise groups reported less depressive symptomatology than controls (Armstrong 

& Edwards, 2003, 2004; Daley, et al. 2008; Heh et al., 2008; Norman, Sherburn, Osborne, & 

Galea, 2010).  However, one study demonstrated that although depression scores changed over 

time, they did so for both intervention and control groups (Ko et al., 2008).  Lastly, two 

exploratory studies supported decreases in depressive mood scores with physical activity (Koltyn 

& Schultes, 1997; May, 1995).  Engaging in any type of vigorous physical activity was 

significantly associated with better scores on well-being than not engaging in vigorous physical 

activity (Sampselle, Seng, Yoe, Killion, & Oakley, 1999). 

Two studies explored the effect of pram pushing on maternal outcomes during the 

postpartum period (Armstrong & Edwards, 2003, 2004).  The first was a randomized pilot study 

in which 20 postpartum women participated in either a 12-week pram pushing program or a 

control group.  Fitness levels were measured pre- and post-intervention using a circular walking 

test at 80% maximum predicted heart rate, the researchers measured heart rate every three 

minutes to that they could extrapolate VO2 Max or aerobic capacity.  To measure depressive 

symptomatology the researchers used the Edinburgh Postnatal Depression Scale (EPDS).  

Women in the intervention group significantly improved their fitness [F(1, 17) = 0.013, p <  .01] 

in comparison to those in the control group, and they improved their depressive symptomatology 
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with a significant main effect for time [F(2, 17) =  54.6, p < .01], group [F (1, 18) = 8.1, p <  .01], 

and interaction of time and group [F (2, 17) =  9.5, p <  .01].  The intervention group showed less 

depressive symptomatology than the control group at six weeks (t (21) = 0.08, p < .01) and 12-

weeks (t (3) = 8.96, p < 0.01).   

The second study by Armstrong and Edwards (2004) was a follow-up 12-week 

randomized controlled trial that investigated whether pram walking exercise intervention (n = 9) 

resulted in a greater reductions in depressive symptomatology and improvements in fitness levels 

than enrolment in a social support group (n=10).  All participants scored 12 or greater on the 

EPDS.  The women in the exercise group saw their depressive symptoms decrease significantly at 

6- and 12-weeks as compared to the social support group, who did not experience a significant 

decrease.  Additionally, the pram-walking group had a significant main effect for time [F(2, 16) = 

12.17, p < .001] and interaction of time and group [F(2, 16) = 5.24, p < .02].  The limitations of 

pram pushing studies are that they have been conducted in warmer climates, where walking is 

possible year-around and sample sizes are small.  Despite these limitations, it would seem that 

engaging in walking for physical activity positively effects postpartum mood and well-being 

(Armstrong & Edwards, 2003, 2004; May, 1995; Rich, Currie, & McMahon, 2004).  

Effects of physical activity on postpartum fatigue .     Fatigue has been associated with 

decreased ability to perform activities (Kline, Martin, & Deyo, 1998, Runquist, 2007).  Despite 

the fact that engaging in physical activity requires physical and mental energy (i.e., energy 

consuming), physical activity has been found to decrease feelings of fatigue.  Only four studies 

specifically examined physical activity and postpartum fatigue: two qualitative (Currie & 

Develin, 2000; 2002) and two quantitative (Drista et al., 2008; Ko, et al., 2008;).  Currie and 

Develin (2000) questioned 37 women about perceived barriers to participating in pram walking 

during the postpartum period.  Eighty-nine percent indicated tiredness was a barrier to 

participation.  The authors followed this research with a larger study of 500 women, of whom 450 

responded to questions by telephone with respect to physical activity levels and pram walking 
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involvement, and 50 participated in focus groups.  Fourteen percent believed that walking could 

reduce their feelings of tiredness and stress (Currie & Develin, 2002).  Unfortunately, participants 

in these studies did not distinguish between mental and physical fatigue; thus it is unclear whether 

physical activity influences both aspects of postpartum fatigue.   

Of the quantitative investigations, Ko, Yang and Chiang (2008) conducted a 2-group 

comparison study in Taiwan, designed to determine the effect of physical activity on fatigue and 

depressive symptoms.  Women (n = 31) who participated in a low-intensity exercise program 

experienced a significant decrease after three weeks in total mean fatigue scores (p < .01), and in 

both physical and mental fatigue scores (p < .05).  In contrast, the control group experienced 

changes only on the physical fatigue subscale (p < .05), not in total mean fatigue or mental 

fatigue.  Although this supports the notion that exercise may aid in the diminishment of fatigue 

during the postpartum period, there were a few limitations to this study that may have affected the 

results.  First, women self determined which group they wanted to be in, therefore, there is a 

strong possibility of selection bias.  Second, the groups differed significantly from the outset of 

the study, with more women who had caesarean births being in the control group, and increased 

pre-intervention physical activity influencing placement in the intervention group.  The second 

quantitative study (Drista et al., 2008) evaluated a home-based exercise intervention and its effect 

on fatigue in depressed women.  They randomly assigned 88 women with scores greater than 10 

on the EPDS to either an intervention group (n = 46) or a control group (n = 42).  The exercise 

intervention consisted of a 12-week individualized training program based on a woman‟s baseline 

fitness test.  Mental and physical fatigue scores as measured by the Multidimensional Fatigue 

Inventory was administered at baseline, post-treatment and at three months post-treatment.  The 

results showed that physical fatigue decreased significantly more for the exercise group at post-

treatment [MΔ = -4.07, 95% CI, -5.15, -2.98] and at three month post-treatment [MΔ = -4.24, 

(95% CI, -5.36, -3.12] than for the control group.  The intervention had no significant impact on 
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mental fatigue throughout the study.  Although generalizing this study to postpartum women is 

difficult as the inclusion criteria required women to have depressive symptomatology scores from 

the onset, the results are promising.  Watson, Mital, Thomes, and Currie (2005) in a pram-

walking trial found that there was no difference between those in the pram-walking intervention 

and those in the control group, and that both groups improved their mental well-being over the 

course of the study. 

  In summary, the association between physical activity levels and postpartum fatigue 

suggests that while exercise may decrease fatigue in specific cases (i.e., depression); this 

association is poorly understood and under-investigated.  Several factors limit our ability to 

determine the effect of physical activity on postpartum recovery such as the reliance on:  a) 

retrospective and cross-sectional designs; b) non-standardized measures of physical activity; c) 

small sample sizes; and d) exclusion of important outcome variables, such as emotional and 

physical functional status.  Thus, the current study seeks to overcome the limitations of previous 

research and explored the extent to which physical activity could mitigate the effects of mood and 

fatigue, helping women regain functional status following birth.  
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Table 1 

 Selected Physical Activity Studies and the Association to Functional Status, Fatigue and Mood in the Postpartum Period, 1995-2010   

Study/year/ 

setting  
Purpose of study  Participants Methods Major findings   Limitations 

Armstrong & 

Edwards (2004)  a  

 
Australia 

A 12-week 

randomized 

controlled trial to 
examine the effects 

of exercise on 

postnatal distress 

20 women with 

children ages 6-

weeks to 12- 
months who 

scored as 

depressed on a 

screening tool 

Pre and post- fitness test and 

four questionnaires were used 

to assess general well-being, 
depressive symptomatology, 

anxiety, and social support pre 

and post intervention 

Mothers in the intervention group significantly  

improved their depressive symptomatology as  

compared to the control group. Significant main  
effects for time F(2, 17) = 54.6, p < .01, group 

F(1, 18) = 8.1, p < .01, and an interaction of  

time x group F(2, 17) = 9.5, p < .01were found.  

The intervention group reported significantly less  

depressive symptomatology at 6- and 12- weeks  
but both groups improved over time  

Some women were 

receiving counseling, 

and some were taking 
medications for their 

depression 

Armstrong & 

Edwards (2003)  a  
 

Australia 

To examine the 

effects of exercise, 
social support and 

depression on 

postpartum women, 

and to compare a 

12-week exercise 
intervention to a 

social support group 

19  women with 

children ages 6-
weeks to 18-

months who 

scored as 

depressed on a 

screening tool 

Pre- and post-fitness test and 

three questionnaires were used 
at 1-, 6- and 12-weeks of the 

intervention. The questionnaires 

assessed depression, social 

support, and fitness levels 

The exercise group experienced a decrease in 

depression levels throughout the 12-weeks, and 
their mean scores were all below the cutoff for 

depression, while those in the support group had a 

slight decrease in depression but their mean 

depression scores remained above the cutoff. 

Fitness levels improved for the exercise group, 
while those in the support group had further 

decreases over the 12-weeks  

Some women were 

receiving counseling, 
and some were taking 

medications for their 

depression 

Blum et al. (2004) 
 

United States 

To examine 
physical activity 

levels during 

pregnancy and 

postpartum and to 

examine the 
relationship 

between physical 

activity and well-

being 

92 women who 
were on average 

4.4 months 

postpartum but 

were within a year 

of giving birth 

Two questionnaires were used 
to assess physical activity and 

maternal well-being 

Participants had significantly better well-being, 
better partner‟s/husband‟s participation in child 

care, and support for maternal role from family and 

friends if they maintained or increased sport and 

exercise from pre-pregnancy to postpartum 

Women recalled pre-
pregnancy, 

pregnancy, and 

postpartum variables. 

Ages of infants 

varied. Primiparous 
and multiparous 

women were included 

a = studies that used a comparative approach to examine differences 
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Table - (Continued) 

Study/year/ 
setting  

Purpose of study  Participants Methods Major findings   Limitations 

Cramp & 

Brawley 
(2006)  a  

 

Canada 

To compare the 

effects of a group 
mediated cognitive 

behavioural (GBCB) 

intervention based on 

social cognitive 

theory and group 
dymanics on a 

postnatal exercise 

program as compared 

to standard exercise 

(SE) alone 

57 women who 

were no more than 
one year 

postpartum,  not 

currently pregnant, 

without medical 

problems that 
prevented them 

from participating 

in activity, and 

who had not been 

physically active 
over the last six 

months 

Women were randomized to 

either a standard exercise 
treatment or standard exercise 

with a group-mediated cognitive 

behavioural intervention which 

lasted four weeks. Two 

questionnaires were used to 
assess physical activity, and 

barrier efficacy. A survey with 

questions to address exercise 

outcome expectations was used 

for the GMBC group 

Those in the GMBC group had a greater overall 

change in physical activity as compared to SE. 
Following the intensive phase both groups showed 

similar duration of exercise, however, the GMCB 

group had higher physical activity frequency and 

volume. Following the home-based phase the 

GMBC group dropped off in their frequency, 
duration and volume only marginally whereas the 

SE groups showed further declines. 

During the intensive 

stage the SE group had 
longer exercise session 

which may have 

affected their attitudes 

towards exercise 

Currie & 

Develin 
(2000) 

 

Australia 

To identify barriers 

to participating in 
and attitudes towards 

an exercise stroller 

program 

37 Pram-walking 

women 
The survey was used to evaluate 

the Pram-walking program, 
which included information on 

exercise   behaviour and attitudes, 

and attitudes towards the Stroller 

Pram-walking concept 

Eighty-nine percent of new mothers partook in 

outdoor recreational activities. New mothers 
indicted that time (80%) and tiredness (89%) were 

barriers to exercise. Participants supported the 

concept of a non-competitive, community-based 

outdoor recreational program 

No demographic 

information on the 
women was included. 

Did not utilize any 

validated tools.  

Currie & 

Develin 

(2002) 

 
Australia 

To identify women‟s 

perceptions about the 

benefits, barriers and 

stigmas associated 
with pram walking  

500 women with 

children ages 0-5 

years old  

Telephone interviews (N=450) 

and focus groups (n=50). Used a 

19 question structured 

questionnaire with multiple 
choice and likert-style responses 

Seventy-nine percent of participants reported 

regularly participating in recreational exercise, with 

walking (65% ) being the most common. Ninty-two 

percent of respondents believed that walking could 
increase mental well-being, and 14% believed it 

could reduce tiredness and stress. The mothers did 

see a stigma attached to marketing the program as 

beneficial for postnatal depression 

The age range for 

children was high but a 

clear demographic 

picture was not 
provided. Included 

primiparous and 

multiparous women 
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Table - (Continued) 

Study/year/ 
setting  

Purpose of study

  
Participants Methods Major findings   Limitations 

Daley et al. (2008) 
a  

 
Australia 

To examine the 

feasibility of an 

exercise 
intervention in 

women with 

postnatal 

depression 

38 women Randomized into two 

groups: exercise and 

usual care. Three 
questionnaires were used 

to assess level of 

involvement in exercise, 

self-efficacy, and levels 

of depression 

There was no difference in the frequency of 

involvement in exercise between the two 

groups. The women in the exercise group felt 
that exercise helped to improve low mood 

(76%). There were no significant differences 

between depression scores between the two 

groups as both groups experienced a decline in 

symptoms during the 12-weeks. 

All participants were 

Caucasian. Included 

multiparous women 

Drista et al. (2008)  
a  

 
Canada 

To evaluate a 

home-based 

exercise 
intervention in 

reducing fatigue in 

depressed women 

88 women with scores of  

>10 on the EPDS 
Women were block 

randomized to two 

groups (exercise vs. 
control). Prior to starting 

a stress and fitness test 

were done.  Two 

questionnaires were used 

to assess fatigue and 
depression 

At post-treatment the mean decrease in 

physical fatigue was significantly greater in the 

exercise group as compared to the control, with 
the difference still remaining at three months 

post-treatment. There were no significant 

changes in mental fatigue scores post-treatment 

and at three months post-treatment 

A lower threshold for 

EPDS was used 

Fahrenwald et al  

(2004) a  
 

United States 

To examine if a 

randomized trial of 
a provider-

counseled exercise 

intervention versus 

a provider-

counseled control 
intervention (self-

breast exam) could 

improve physical 

activity behavior 

52 sedentary women who 

were in the 
contemplation or the 

preparation stage of the 

Transtheoretical Model 

and were at least six 

weeks postpartum 

Six questionnaires were 

used to assess: stages of 
physical activity 

behavior change, 

physical activity 

behavior, decisional 

balance, self-efficacy, 
self- liberation, and 

social support. 

There was significantly greater improvement in 

physical activity behavior in the experimental 
group (p < .001). Those in the experimental 

group had more stage progression than the 

control group   

Excluded women who 

were in the 
precontemplation stage. 

Only used low income 

women 
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Table - (Continued) 

Study/year/ 
setting  

Purpose of study  Participants Methods Major findings   Limitations 

Heh et al. (2008) a  

 
Taiwan 

To examine an 

exercise intervention 
as compared to a 

control group at 

reducing depression 

80 primiparous 

women with scores 
of >10 on the EPDS 

One questionnaire was used to 

assess depression, and women 
completed a daily physical 

activity record for three 

months. Women in the 

exercise group were given a 1-

hour long exercise CD with 
whole body and gentle 

stretching exercises 

Less women continued to score >10 on the ESPD 

at five months postpartum and the differences 
between groups were significant. Both groups 

decreased their mean scores, but the experimental 

group showed a greater decrease (p = .01) 

The exercise 

intervention is not 
clear. Based on 

Taiwanese women so 

customs and culture 

may be different 

Ko et al. (2008)  a  

 
Taiwan 

To explore the 

effectiveness of a 
low-intensity 

exercise program in 

reducing depression 

and fatigue in 

women who are 
“doing-the- month” 

in a maternity centre 

as compared to 

traditional 

postpartum care 

61 women 

(intervention group 
n=31, control group 

n=30) 

Two questionnaires were used 

to assess fatigue and 
depression. Women self-

selected into either the low-

intensity or control group 

Borderline significant change in depression level 

for the intervention group (p = .06). The 
intervention group experienced changes in all 3 

types of fatigue: physical and mental (p < .05) and 

symptoms of fatigue (p < .01). The control group 

only had significant changes on physical fatigue (p 

< .05) 

The two groups 

differed significantly 
in a number of areas. 

Women in the control 

group self-selected 

into this group as 

they did not want to 
be in the exercise 

group 

Koltyn & Schultes 

(1997)  a  

 
United States 

To assess changes in 

mood between 

women who 
exercised compared 

to those that did not 

20 women Two questionnaires were used 

to assess changes in state 

anxiety, and fluctuating mood 
states 

State anxiety and depression decreased 

significantly (p < .05) following exercise in both 

groups. The exercise group did experience 
significant decreases in total mood disturbance (p 

< .05) and increased vigor (p < .05) 

Self-reported 

exercise and no 

validated tool was 
used. Measured 

exercise at only one 

time period 
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Table – (continued) 

Study/year/ 
setting  

Purpose of study  Participants Methods Major findings   Limitations 

May (1995) 

 
Australia 

To explain a case 

study that was 
conducted to meet the 

needs of postnatally 

depressed women in 

a community, 

therefore an exercise 
group was formed to 

help decrease 

postnatal depression  

15 women 

participated in a 45-
minute routine of 

gentle, non-aerobic 

stretching exercises 

One questionnaire was used to 

assess depression.  
The final EPDS showed a marked decrease in 

depression scores. Half the women exercised at 
home as well as at the group sessions (two times 

a week). The opportunity to have peer-support 

and contact was rated the highest for improved 

feelings of well-being 

No control group, no 

validity of exercises 
chosen, and exercise 

program was not 

designed by a 

professional with a 

background in 
exercise prescription. 

Some mothers were 

on antidepressant 

medications 
Norman et al. 

(2010)  a   

 

Australia 

To compare the 

difference in the 

psychological well-

being of mothers in 

an eight week 
exercise program 

compared to those 

women receiving 

education only 

135 primiparous and 

multiparous women 

were randomized to 

either an 

experimental (n=62) 
or an education 

group (n=73) 

Three questionnaires were 

completed at baseline (6-10 

weeks postpartum), following 

the eight week intervention, 

and four weeks later (12 
weeks). The questionnaires 

assessed well-being, 

depression and amount of 

physical activity 

There was a difference in maternal well-being 

between the groups from baseline to eight weeks 

(p = < .01) but not between 8- and 12-weeks. 

There was a significant main effect for 

depression scores for women in the experimental 
group (p = < .0001). After 8 weeks there was a 

reduced risk for depression in the exercise group, 

whereas the percentage in the education group 

was unchanged. There was no difference or 

change over time between the groups and the 
amount of physical activity undertaken 

Exercises were 

adapted to each 

mother. Primiparous 

and multiparous 

women were included 

Watson et al. 

(2005) a 
 

Australia 

To evaluate the 

effects of a weekly 
pram walking group 

on self-reported 

physical activity, 

mood, and social 

indicators in a 
general postpartum 

population 

74 in the 

intervention group 
and 65 in the control 

group. Seven 

women participated 

in interviews 

Quasi-experimental, baseline, 

pre- and, post- test six months 
from the start of the pram 

walking program. Three 

questionnaires were used to 

assess physical activity, social 

activities and well-being. 
Intervention was once per 

week for  an hour  

There was no significant increase in the 

proportion of women performing adequate 
physical activity for either group from baseline to 

follow-up. Women in the intervention group 

participated in more vigorous physical activity 

from baseline to follow-up and the number of 

minutes walked per week increased for the 
control group. From baseline to follow-up the 

mental health scores of both groups remained the 

same 

Adapted 

questionnaires from 
others and did not 

include information 

on validity 
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Chapter 3 

Methods 

Research Purpose and Objectives 

The overall purpose of this study was to determine levels and patterns of physical activity 

and the associations between activity levels and postpartum functional outcomes.  The specific 

research objectives were: 

1. To describe levels and patterns of physical activity during pregnancy and at 6- and 12-weeks 

postpartum. 

2. To describe levels and patterns of postpartum functional status, postpartum mood, and 

postpartum fatigue at 6- and 12-weeks postpartum. 

3. To describe the associations between physical activity during pregnancy and the postpartum 

period on functional status, postpartum mood and postpartum fatigue at 6- and 12-weeks 

postpartum. 

Study Design 

To address these objectives, we employed a repeated measures, longitudinal descriptive 

design.  Repeated measures design is appropriate when assessing the same individual on a small 

number of variables at distinct points in time.  This design facilitates the assessment of changes in 

the pattern of a variable across different time periods (Loiselle, Profetto-McGrath, Polit, & Beck, 

2006).  Measures were administered at baseline (pregnancy), 6- and 12-weeks postpartum. 

         Ethical approval was obtained from the Queen‟s University Health Sciences Research 

Ethics Board (see Appendix A), the Research Committee at the Queensway Carlton Hospital (see 

Appendix B), and internal approval was obtained from the Carlington Community and Health 

Services (see Appendix C).  Recruitment of participants took place during their third trimester of 
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pregnancy from prenatal classes, community programs targeting pregnant women, and the 

waiting area of the childbirth centre.   

Participant Sample 

Participants were eligible for inclusion in the study if they were primiparous women and: 

1. Between 20 and 40 years of age;  

2. Were having a singleton pregnancy;  

3. No  maternal/fetal complication during pregnancy, labour and delivery, and/or  during 

the postpartum period that restricted physical activity levels;  

4. Able to speak and read English; and,  

5. Willing to participate. 

To determine sample size, we performed a power analysis using SPSS Sample Power 3.  

We hypothesized a priori that physical activity levels and functional outcomes would be 

moderately associated (rho > .40).  With a sample size of 60 participants, the study would be 

powered at 90% to detect this association if it existed.  We sought a minimum sample size of 80 

participants, as we anticipated an expected rate of attrition of 20% based on previous research 

with primiparous women (Gardner, 1991; Troy & Dalgas-Pelish, 1997; Webster, 1994).  

Recruitment took place from January 2008 to October 2009, and the collection of follow-up data 

persisted through February 2010.  

Procedures 

A nurse at each location approached potential participants to seek permission for the 

study investigator to discuss the details of the study.  I approached consenting women and 

presented an overview of the study which included details on questionnaire administration, as 

well as ethical issues related to the voluntary nature of the study, the ability of the participants to 

withdraw from the study at any time, and the risks and benefits of being involved in the study.  
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Informed consent was obtained from interested women (see Appendices D and E), and a Contact 

Information Form (see Appendix F) was completed.  I assigned a unique tracking number to each 

participant.  I did not attempt to identify reasons why some women refused to participate.  

Questionnaires were administered at baseline (third trimester), 6- and 12-weeks 

postpartum.  The pregnancy questionnaire package contained an investigator-developed 

Demographic Information Form (see Appendix G) and the International Physical Activity 

Questionnaire (IPAQ) (see Appendix H).  The postpartum questionnaire package contained four 

instruments: a) the Fatigue Symptoms Checklist (FSC) (see Appendix I), b) the Centre for 

Epidemiological Studies-Depression Symptomatology Scale (CES-D) (see Appendix J), c) the 

IPAQ, d) the Inventory of Functional Status After Childbirth (IFSAC) (see Appendix K) as well 

as a an investigator-developed Postpartum Information Form which was modified for the 6- and 

12-week follow-up observations (see Appendix L & M).  A cover-letter (Appendix N) 

accompanied the six-week questionnaires; modifications were made to the cover-letter so that it 

could accompany the 12-week questionnaires (Appendix O).  Refer to Table 2 for information on 

the timing of the administration of each instrument.   
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Table 2  

Instruments Used Over Three Data Collection Periods  

Variables Instrument Pregnancy 6-weeks 
Postpartum 

12-weeks 
Postpartum 

Performance Functional status – 

IFSAC 

 X X 

Physical activity Physical activity – 

IPAQ 

X X X 

Symptoms Mood – CES-D  X X 

Fatigue – FSC  X X 

 Demographic 

information 

X X X 

 Total time to complete 
a
 10-15 35-45 35-45 

a
In minutes  

 

Confidentiality.     Each participant received a unique identifying tracking number for 

use in all interactions, thus ensuring anonymity.  The tracking numbers and participant contact 

information were linked in a master list database.  When making follow-up telephone calls, I 

identified myself as the researcher for the postpartum fatigue study, and asked to speak with the 

“new mom.”     

Measures 

Functional status.   The Inventory of Functional Status After Childbirth (IFSAC) was 

used to assess functional status (Fawcett, et al., 1988).  This 36-item self-report questionnaire 
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assesses a mother‟s ability to resume and assume new responsibilities across five different areas: 

a) infant care responsibilities, b) self-care activities (e.g., personal care), c) household activities, 

d) social and community activities, and e) occupational activities.  Women identify to what extent 

they have assumed the responsibility or activity contained in each subcategory on a 4-point scale.  

For personal care and occupational activities subscales, 1 corresponds with “never” and 4 

corresponds with “all of the time”.  On all other subscales 1 reflects “not at all” and 4 reflects 

“fully”.  Six items are reverse scored.  In this study, we did not utilize the occupational subscale 

at 6- or 12-weeks postpartum as women had not returned to work.  This tool allows participants to 

respond only to those activities in which they have participated and those activities the individual 

has not engaged in are excluded from the calculations.  A mean is calculated for each subscale 

score, in addition to a total (return to functional status is considered to be equal to or greater than 

3.5).  I obtained written permission to use the IFSAC from Fawcett (Fawcett et al., 1988).  

Internal consistency of subscales and test-retest reliability were determined using a sample 

of 76 women who completed the IFSAC at 6- and 10-weeks postpartum (Fawcett, et al., 1988).  For 

the five subscales, Cronbach‟s alpha internal consistency reliability coefficient ranged from the 

lowest, .56 on the self-care subscale to the highest .98 on the occupational subscale. 

Physical activity.  To assess physical activity levels I used the long version, the 31-item 

IPAQ (Craig et al., 2003) which asks respondents to recall the number of minutes during the 

previous week they engaged in physical activity in each of five categories: a) household, b) 

occupational, c) self-powered transportation, d) leisure-time, and e) sedentary.  Using the data 

processing guidelines (IPAQ, 2005) this information allows us to estimate a total weekly physical 

activity score determined as a metabolic equivalent (MET) using the combination of each 

category to create a total IPAQ score.  We used the total IPAQ score to classify each participant 

as either low, moderate or high physical activity.  Persons who do not meet the requirements of 

moderate activity level are classified as low physical activity level.  Individuals are classified as 
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moderately physically active if they either engage in at least 5-6 days/week of moderate-intensity 

activity and/or, walk for at least 30 minutes/day, or engage in a combination of activities during 

the week to achieve a minimum of 600 MET-minutes/week, or engage in 3 or more days of 

vigorous-intensity activity for at least 20 minutes per day.  Individuals are classified as highly 

physically active if they engage in vigorous-intensity activity on at least 3-days/week and reach a 

minimum of 1500-MET minutes/week, or if they engage in 7-days of combined activity resulting 

in a minimum of 3000-MET-minutes/week.  In a 14–center, 12-country study, the test-retest 

reliability of eight IPAQ questionnaires using total physical activity taken no more than eight 

days apart demonstrated Spearman‟s correlations ranging from .46-.96 with the majority being 

around .80.  Criterion validity correlation of .30 was observed across different populations (Craig 

et al., 2003).  

Postpartum mood.    Maternal postpartum mood was measured using the 20-item, self-

report CES-D, developed by Radloff (1977) to assess and screen for depressive symptomatology 

in the general population.  The CES-D includes measures of depressed mood, feelings of 

worthlessness, feelings of hopelessness, loss of appetite, poor concentration, and sleep 

disturbance, all elements reflective of major components of depression.  Responses range from 

zero “rarely” to three “most or all of the time” and are based on feelings observed over the 

previous week.  The total score of the CES-D can range from 0 to a maximum of 60, with a cut-

off score of 16 or greater indicating depressive symptomatology (Radloff, 1977).  High Cronbach 

alphas indicate high internal consistency across a variety of populations , with reported values of 

.85 in the general population, .90 in a psychiatric population and .82 to .85 in postpartum 

populations (Pugh, et al., 1999; Randolff, 1977).  Test-retest reliability in a postpartum population 

conducted between 2–8 weeks showed moderate correlations (r = 0.51 – 0.67), however, this is 

expected as symptoms are expected to change over time (Randolff, 1977).   
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Postpartum fatigue.     Postpartum fatigue was measured at 6- and 12-weeks postpartum 

using the FSC, a 30-item checklist of symptoms of mental, physical and overall fatigue that are 

relevant to postpartum fatigue.  Originally developed to measure the perceived fatigue levels of 

individuals in the manufacturing sector (Yoshitake, 1971), it was modified and subsequently 

tested on a large sample of postpartum women (Pugh, et al., 1999).  The FSC requests participants 

to rank their experience or feelings of fatigue on a scale of 1 to 4, 1 being not at all and 4 being 

very much.  Scores can range from 30 to 120, with higher scores indicating higher levels of 

fatigue.  Pugh and colleagues (1999) used the standard deviation of responses about the mean to 

determine inclusion in one of three categories.  Women have low fatigue levels if their scores are 

more than one standard deviation below the mean of the sample; moderate fatigue if the score are 

within one standard deviation above or below the mean; and high fatigue if scores are more than 

one standard deviation above the mean.  The scale demonstrates strong internal consistency with 

alphas equal to .82 during hospitalization, .85 at six weeks postpartum, and .82 at 3 months 

postpartum using the Kuder-Richardson formula (Milligan et al., 1997).  The FSC is a reliable 

and valid tool that has been used successfully within postpartum populations (Corwin et al., 2005; 

Milligan, 1987; Milligan et al., 1997; Pugh, et al., 1999).  

Additional variables.      Evidence from the literature suggests that the following 

variables could also affect functioning: sleep, social support, type of delivery and other labour 

characteristics, and infant temperament.  I collected data relating to these variables through the 

demographic and postpartum questionnaires using single items created for this study.  

Data Analysis strategies for each research question 

Data was analyzed using SPSS version 19.0.  Level of significance was set at α =0.05.  

Standard univariate statistics (mean, standard deviation; frequency and percent) described the 

sample. 
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Research objective 1.     To describe levels and patterns of physical activity during 

pregnancy and at 6- and 12-weeks postpartum. 

To address this objective we determined, using the data processing guide, the continuous 

physical activity scores of the IPAQ, in MET-min per week, as well as the mean and standard 

deviation for physical activity, both as a total and for each subcategory at each time period.  In 

addition, the intensity categories, based on the categorization of low, moderate and high levels of 

physical activity over the past week according to the IPAQ, were described for each category of 

activity using mean, standard deviation and frequencies.  See Table 3 for the inclusion criteria for 

the three intensity categories of physical activity.  We used these categories to determine whether 

women defined as low, moderately or highly active maintained, improved or lowered their 

physical activity levels across measurement periods. 
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Table 3 

Physical Activity Categorization 

Category Inclusion criteria  

Low Not meeting either the moderate or high physical activity inclusion criteria 

results in being considered as having low physical activity levels.  

Moderate Must meet one of the three following criteria: 

1) Three of more days of vigorous-intensity activity of at least 20 

minutes/day. 

2) Five of more days of moderate-intensity activity and/or walking of at 

least 30 minutes/day. 

3) Five or more days of any combination of walking, moderate or 

vigorous-intensity activities achieving a minimum at least 600 MET-

minutes/week of total physical activity.  

High Must meet one of the following two criteria: 

1) Vigorous-intensity activity on at least three days achieving a 

minimum of at least 1,500 MET-minutes/week of Total physical 

activity.  

2) Seven or more days of any combination of walking, moderate or 

vigorous-intensity activities achieving a minimum of at least 3,000 

MET-minutes/week of Total physical activity.  

Note.  Adapted from the Guidelines for Data Processing and Analysis of the IPAQ (IPAQ, 2005)  
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We did not use work-related scores as participants were only measured during pregnancy, 

and during the postpartum period, all women were on maternity leave.  We used a linear mixed 

model to examine the change in physical activity scores over time.  This method was chosen as it 

takes all available data into account, does not discard participants with missing data, and does not 

require assuming sphericity (West, 2009).  The mixed model accounted for the correlation 

between subjects and measurement time (r = 0.001) using an unstructured repeated covariance.  

The model also accounted for the fixed effect of time and the random effect of individual 

subjects.  

Research objective 2.      To describe levels and patterns of postpartum functional status, 

postpartum mood, and postpartum fatigue at 6- and 12-weeks postpartum. 

Scores and subscores for functional status, mood, and fatigue were described at 6- and 

12-weeks postpartum (mean, standard deviation, percentage in each group).  To determine the 

effect of time we employed a paired sample t-test.   

Functional status, mood and fatigue scores were categorized as follows: women 

achieving a functional status score of 3.5 or greater on the IFSAC were considered to be returning 

to pre-pregnancy functional status.  Those with scores lower than 3.5 were considered to be only 

partially returning to desired functional status levels and coded into one of these two groups.  

Mood was categorized into two groups based on total CES-D scores.  Women with a score of 15 

or less were considered not to be exhibiting depressive mood.  Women with scores of 16 or 

higher were considered to have possible depressive symptomatology.  To categorize fatigue, the 

method developed by Pugh and colleagues (1999) was used to place women into one of three 

categories (low, moderate, high) according to standard deviation about the mean scores.  At six 

and 12 weeks, functional status, mood and fatigue were categorized based on the above 

mentioned categories.  Changes in category membership were identified between six and 12-
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weeks postpartum.  The three possible change outcomes were that women worsened, improved, 

or maintained the same level over time 

 

Research objective 3.     To describe the associations between physical activity during 

pregnancy and the postpartum period and functional status, postpartum mood and postpartum 

fatigue at 6- and 12-weeks postpartum. 

  We conducted the following analysis to determine the unadjusted and adjusted 

associations in the variables of interest.  A bivariate correlational analysis examined associations 

between functional status, physical activity, mood and fatigue scores using Pearson‟s correlations.  

Based on an initial descriptive analysis of physical activity, we categorized participants into two 

groups: high vs. low/moderately active.  We used an independent sample t-test to compare 

differences in 6- and 12-week functional status, mood, and fatigue based on these categories.  To 

assess associations between functional status (returned vs. not) and other potential influencing 

factors ( i.e., type of infant feeding, sleep, age) cross-tabulations were used to determine 

unadjusted odds ratios (ORs) and 95% confidence intervals (CIs).  Unadjusted ORs and 95% CIs 

of the associations between physical activity and functional status group membership were 

calculated using cross-tabulation.  Differences between low and high functional status groups 

with respect to fatigue and mood scores were calculated using an independent sample t-test.  

Multiple logistic regression models were used to assess the associations between functional status 

category (low vs. high) and physical activity, mood and mental and physical fatigue.  
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Chapter 4 

Results 

Sample characteristics 

Recruitment for the study took place over nine months at a large community hospital and 

a community health centre in Ottawa, Ontario (See Figure 3).  This large community hospital had 

an average of 2,331 births per year.  A total of 165 women were recruited; 35 women were 

excluded as they did not return the first questionnaire package (n = 130).  Another thirty-five 

women did not return the second questionnaire package.  An additional ten women could not be 

part of the sample for various reasons: three women experienced birth or newborn complications; 

two women moved and five women did not respond to email contact as requested.  Of the 130 

original recruits, 73 women completed all three measurement periods (44% attrition rate). 
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Figure 3.  Recruitment Diagram 

 

Table 4 presents the demographic data for the participants.  In general, women 

participants were well educated (70% with a university degree or higher), in committed 

relationships (98%), financially secure (82% earning $60,000 or more per year), employed (92%), 

and Caucasian (83%).  When the women who withdrew from the study were compared using cross-

tabulations chi-squared test, it was determined that women who  did not continue on at six weeks 

postpartum were from ethnic backgrounds other than Caucasian (p = .01 ).  Women who did not 

Met eligibility criteria (n = 165) 

Total recruited (N = 130) 

Data available for analysis: 

Demographic (n = 130) 

Postpartum 6-weeks (n = 92) 

Postpartum 12-weeks (n = 73) 

Lost to follow-up (n = 38):  

Failed to return questionnaires (6-weeks n = 2; 12-weeks n = 19) 

Maternal or infant complications (n = 3) 

Moved (n = 2) 

Could not contact (n = 5) 

Excluded (n = 35):  

Failed to return the first questionnaire 
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continue at 12-weeks postpartum again were more likely to be from ethnic backgrounds other than 

Caucasian  (p = .01), as well as have lower education levels (p =.02), lower incomes (p = .03), and 

have had a caesarian section (p = .03). 

 

 

Table 4  

Maternal Demographic Characteristics (N = 130) 

Variables Total 

 N % 

Marital status   

    Married/common law 127 98 

    Single 2 2 

Education   

    High school and trade/college diploma 39 30 

    University degree or higher 91 70 

Income   

    < $60,000 20 16 

    ≥ $60,000  106 84 

Race/ethnicity   

    Caucasian 108 83 

    Other 22 17 

Worked during pregnancy 120 92 

Age  (M, SD)                                  30   (3.7)  

Weight gained (lbs) during pregnancy (M, SD) 28.7 (10)  

Note.   Missing values due to non-response 
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Table 5 presents the obstetrics and labour information for the sample.  The majority of 

the sample delivered vaginally (68%); of these, (n=63), 98% reported experiencing either an 

episotomy and/or a perineal tear (e.g. perineal trauma).  Although women felt prepared for the 

process of birth (86%), many found the physical and emotional demands of labour difficult 

(72%).   
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 Table 5  

    Obstetric and Labour Characteristics (n = 92) 

Variable n % 

Type of delivery   

    Vaginal 63 68 

    Caesarean 29 32 

Induced 49 53 

Epidural 68 74 

Perineal trauma 62  

    First – second degree tear 40 65 

    Third – fourth degree tear 9 14 

    Episiotomy without tearing 13 21 

Prepared for birth 79 86 

Demands of labour   

    Easy 24 26 

    Hard 66 72 

Labour experience   

    Easy 28 31 

    Hard but bearable 38 42 

    Difficult/uncomfortable  24 27 

Length of labour (mean hours, SD)                              12.4 (8.7)  

Note.  Missing values due to non-response 
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Summarized in Table 6 are the postpartum activities and characteristics for 6- and 12-

weeks postpartum.  When asked about their postpartum recovery, approximately half the sample 

rated healing and recovery as easy (6-weeks: 56%, 12-weeks: 69%), and most did not have any 

additional help with childcare (74%), excluding their partner.  Fifty-four percent of women 

indicated that they were not getting at least four hours of uninterrupted sleep at night at six weeks 

postpartum.  This number decreased to 25% by 12-weeks postpartum.  In general, women rated 

their infants as having an easy temperament (82% at 6-weeks and 92% at 12-weeks postpartum).  
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Table 6  

Postpartum Activities and Characteristics at 6- and 12- Weeks 

Postpartum variables 6-weeks 

(n = 92) 

 12-weeks 

(n = 73) 

 N % M SD  n % M SD 

Infant feeding          

    Breast 

    Bottle 

    Mixed 

63 68    53 73   

7 8    9 12   

22 24    11 15   

Rating of recovery/healing          

    Easy 

    Hard 

51 56    49 69   

40 44    22 31   

Have help with childcare          

    Yes 23 26    19 26   

Have interrupted sleep 49 54    19 26   

Number of times up at    

    Night 

  

2.2 0.8    1.4 1.1 

Infant temperament          

    Easy 

    Difficult 

75 82    67 92   

16 18    6 8   

Weight lost (lbs)   20.4  13.5    22.8 13.9 

Note.  Missing values due to non-response 
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Levels and patterns of functional status, physical activity, mood and fatigue  

Functional status.       A summary of IFSAC subscale and total scores (M, SD) are 

reported in Table 7.  All scores were significantly higher at 12-weeks postpartum, with three of 

the five mean scores being equal to or greater than 3.5, the desired target.    

 

Table 7 

Comparison of Functional Status (IFSAC)  Scores at 6- and 12-Weeks 

Characteristic 6 weeks (n = 91) 12 weeks (n = 73)  

 M SD M SD p 
a
 

 Household  3.1 .7 3.6 .4 <.001 

Social/community     3.0 .8 3.3 .8 .002 

Self-care  3.0 .4 3.3 .4 <.001 

Infant care  3.6 .3 3.7 .3 <.001 

Total IFSAC score 3.2 .4 3.5 .3 <.001 

 a 
P value for the mean difference between 6- and 12-weeks postpartum using a paired t-test 

 

Scores were categorized as indicating either resumption of functional status or not, as 

previously described (see Figure 4).  At six weeks postpartum, 24% of women (n = 22) had 

resumed functioning as compared to 60% at 12-weeks (n = 44), as measured by the IFSAC.  

Across the postpartum period when using the categorized groups, the functional status of 12% (n 

= 9) worsened, 2% (n = 1) remained unchanged, and 86% (n = 63) improved.  Over time, women 

improved in all subcategories, though the majority had not resumed full functional status in the 

areas of self-care activities and social and community activities at either measurement period.  
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Figure 4.  Proportion (%) of women reporting resumption of functional status at t 6- and 12-

weeks postpartum  

 

 

 

Physical activity.      Table 8 presents a summary of mean total physical activity score 

and mean subcategories of the IPAQ, which when combined represents the total IPAQ score.  

Total mean IPAQ scores were 4,022 (SD = 4,242, range = 0 – 23,366) during pregnancy, 2,718 

(SD = 2,718, range = 0 – 10,227) at six weeks, and 3,225 (SD = 2,137, range = 182 – 9,828) at 

12-weeks postpartum.  The lowest total physical activity score occurred at six weeks postpartum.  

The range of values for physical activity scores were large, thus in analysis we used both actual 

and log transformed scores.  However, the use of the log transformed scores did not alter the 

analytic results, therefore, for ease of interpretation we reported the results using the original 

scores. 
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Table 8  

IPAQ Activity Scores (met min/week) During Pregnancy, 6- and 12-Weeks Postpartum 

Variable Pregnancy (N = 127) 6-weeks (N = 92) 12-weeks (N = 73) 

 M SD Range M SD Range M  SD Range 

Transportation 447 582 0 – 3,564 495 716 0 – 3,465 477 753 0 – 4,158 

Household activities 1,369 1,416 0 – 10,158 1,549 1,620 0 – 6,380 1,768 1,465 0 – 6,930 

Recreation\ leisure 572 879 0 – 6,426 719 944 0 – 4,692 927 964 0 – 4,000 

Total IPAQ
a
   4,022 4,142 0 – 23,366 2,718 2,383 0 – 10,227 3,225 2,137 182 – 9,828 

Scores are METs/week 

a Total IPAQ scores are derived from the addition of each of the subcategories (transportation, household, recreational/leisure, 

occupational) 
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When using a general linear model to test for effects of time on physical activity scores, 

the assumption of sphericity was violated (Field, 2005).  Therefore, a linear mixed model was 

used.  A significant time effect was discovered [F(81.16, 74.65) = -2.70, p < .001], such that 

physical activity scores at six weeks were lower than those at 12-weeks postpartum.  Although 

not significant, there was a trend towards an increase in physical activity scores from pregnancy 

to 12-weeks (p = 0.07).  The mixed model uses 12-week postpartum scores as a reference point to 

compare scores at pregnancy and six weeks.  However, this does not enable us to compare 

pregnancy and six week scores.  However, as the F values and significance values are the same 

when a paired sample t-test is performed, the significant association that was found between 

pregnancy and six week scores [t(90) -2.34, p = .02] can be assumed to be relevant. 

Using total IPAQ scores, three activity categories were determined (high, moderate and 

low) (See Figure 5).  Physical activity levels decreased at six weeks postpartum, with levels 

returning to those experienced during pregnancy at 12-weeks postpartum.  Across the three time 

periods for which physical activity was observed, moderate activity levels remained relatively 

stable.  However, there were shifts in the proportion of women in the low and high activity 

categories over time.  From pregnancy to six weeks, there was a decrease in the number of 

women in the high activity category, and an increase in those in the low activity category.  From 

6-weeks to 12-weeks, the inverse trend was observed; there was an increase in the number of 

women in the high activity category, and a decrease in those in the low activity category. 
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Figure 5.  Proportion (%) of women in each physical activity category during pregnancy (n = 

130), and at 6- (n = 92) and 12-weeks (n = 73) postpartum 

 
 

 

Overall, when change in physical activity categorization was examined, approximately 

half (50-60%) of the women maintained their categorization at 6- and 12-weeks postpartum, 

while the remaining women were divided between both improving and worsening of their 

categorization throughout the study period (Figure 6).   
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Figure 6.    Proportion (%) of women who changed their physical activity category from 

pregnancy to 6-weeks, 6-weeks to 12-weeks, and pregnancy to 12-weeks postpartum. 

 

 

Further details of the examination of changes within each category of physical activity 

can be seen in Appendix P.  Women with low physical activity tended to maintain their low 

grouping from pregnancy to six weeks (75%).  However, after six weeks all women improved 

their categorization to either moderate (88%) or highly physically active (12%).  Few women 

remained in the low physical activity category throughout the study, with 4% (n = 4) at 

pregnancy, 11% (n = 8) at six weeks postpartum and 5% (n = 4) at 12-weeks postpartum.  While 

there were few women in the low physical activity category, a large proportion of these women 
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improved their physical activity (25% at 6-weeks, and 88% at 12-weeks) with most of them rising 

into the moderate category; only 2 women rose to high physical activity. 

When exploring household and recreational/leisure activities using the IPAQ, indoor 

activities and walking accounted for the largest proportion of physical activity (Figure 7).  The 

greatest contribution to total physical activity was household activities: 35% during late 

pregnancy, 36% at 6-weeks, and 41% at 12-weeks postpartum.  Recreational walking and 

walking for transportation accounted for an additional 30-35% of total physical activity from 

pregnancy to 12-weeks postpartum.  Moderate levels of recreational activities decreased over 

time while vigorous recreational activity levels increased.  
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Figure 7.  Proportion (%) of women in the subcategories of total household and total recreational 

and leisure from Total IPAQ during pregnancy, 6- and 12-weeks postpartum. 

 

 

Postpartum mood and fatigue.     Scores (M, SD) for mood and fatigue are reported in 

Table 9.  Postpartum mood scores were highest at six weeks postpartum (9.0 + 5.6), and 

decreased at 12-weeks postpartum (7.2 + 5.3).  Mean scores for postpartum fatigue were highest 

at six weeks postpartum: total score (48.6, SD =9.2), mental (15.2, SD = 4.1) and physical (33.4, 

SD = 6.6).  All scores were highest at six weeks postpartum and decreased significantly by 12-

weeks postpartum.   
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Table 9  

Postpartum Mood (CES-D) and Fatigue (FSC) Scores at 6- and 12-Weeks Postpartum  

Characteristic 6 weeks (n = 92)  12 weeks (n = 73)  p 
a
 

M (SD)  M (SD)   

Total mood 9.6 (6.3)  7.2 (5.3)  <.001 

Total fatigue 47.7 (9.7)  44.7 (9.5)  <.001 

   Physical 32.8 (6.9)  30.6 (6.6)  <.001 

   Mental   14.9 (4.1)  14.1 (3.8)  .003 

a
 Paired t-test 

CES-D ≥ = depressive symptomatology 
Total FSC:  range 30-120, with increased score representing increased fatigue  
 

 

 

At six weeks postpartum, 86% of women had scores of less than 16 on the CES-D and 

14% showed signs of possible depression (>16 on the CES-D).  At 12-weeks postpartum, 93% of 

women had scores of less than 16 on the CES-D while 7% had possible depression (See Figure 

9).  From 6- to 12-weeks, 56% (n = 41) of women improved, 18% (n = 13) maintained, and 26% 

(n = 19) of women experienced a decline in their mood category.   
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Figure 8  Proportion (%) of women in mood categories at 6- and 12-weeks postpartum as 

indicated by scores on the CES-D. 

 

 

Using the method developed by Pugh (1999) for distinguishing three categories of fatigue 

(low, moderate, and high) most women reported moderate levels of fatigue (see Figure 8).  From 

6- to 12-weeks postpartum, 64% (n =47) improved, 10% (n = 7) maintained, and 26% (n = 19) 

experienced a worsening in their fatigue category.   
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Figure 9.  Proportion (%) of women in low, moderate and high categories of fatigue at 6- and 12-

weeks.   

 

 

 Correlations between physical activity groups and functional status, fatigue, and mood 

A bivariate correlational analysis of the major study variables was performed (Appendix 

Q).  Pregnancy physical activity scores were not associated with any postpartum variables.  At 

Six week postpartum, physical activity scores were strongly correlated with 12-week physical 

activity (r= .72, p.01).  Physical activity (IPAQ) scores at six weeks were weakly correlated with 

total functional status (r=.28, p.01), household functional status (r= .30, p=.01), self-care 

functional status (r= .28, p.01), all at six weeks postpartum.  Six week physical activity scores 

were correlated only with 12-week self-care functional status scores (r=.25, p=.05).  Twelve week 

physical activity scores were correlated weakly with self-care functional status both at six (r=.26, 

p=.05) and 12-weeks postpartum (r=.35, p=.01); and, with mental fatigue (r= -.25, p=.05) at 12-

weeks postpartum. 
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Six and 12-week study variables were moderately to strongly correlated, as were the sub-

components of functional status and fatigue at 6- and 12-weeks, and between the 6- and 12-week 

scores.  In addition, the majority of the fatigue, mood and functional status scores were weakly to 

moderately correlated at 6-weeks, 12-weeks and between 6- and 12-weeks postpartum. 

Comparison of functional status, mood and fatigue between physical activity groups 

We conducted an independent-samples t-test to compare differences in 6- and 12-week 

functional status, mood and fatigue scores for women who were either highly physically active or 

low/moderately physically active during pregnancy.  We conducted the test at both 6- and 12-

weeks postpartum.  Table 10 presents results for functional status, while Table 11 presents results 

for fatigue and mood.  Physical activity group membership during pregnancy had a significant 

difference only on the social functional status scores between women who were highly physically 

active during pregnancy and those who were low/moderately active [t(89) = -1.96, p = .05].  At 

six weeks postpartum, women who were highly physically active had significantly better total 

functional status [t(69) = -2.62, p = .01] and had improved household [t(89) = -2.73, p = .01]and 

self-care care functional status [t(89) = -2.72, p = .01] subscores compared to women who were 

low/moderately physically active.  At 12-weeks (n=73), women who were highly physically 

active had significantly improved total functional status scores [t(71) = -2.60, p = .01], as well as 

self-care functional status subscores, compared to women who were low/moderately active [t(70) 

= -3.79, p  <.01]. 
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Table 10 

Functional Status Scores within Physical Activity Categories at Pregnancy (n =127) 6-weeks (n 

= 92) and 12-Weeks (n = 73) Postpartum 

Variables Weeks Physical activity groups 
a
 p = 

Pregnancy 
 High (M, SD)  

(n = 60) 

Low/moderate (M, SD) 

(n = 67) 

 

Total functional status  6 3.1 (0.3) 3.2 (0.4) 0.21 

Total functional status  12 3.5 (0.3) 3.5 (0.4) 0.86 

Household functional status  6 3.0 (0.6) 3.2 (0.8) 0.45 

Household functional status  12 3.6 (0.4) 3.7 (0.4) 0.30 

Self-care functional status 6 3.0 (0.4) 3.1 (0.5) 0.35 

Self-care functional status 12 3.2 (0.4) 3.3 (0.4) 0.18 

Social functional status 6 2.9 (0.8) 3.1 (0.8) 0.27 

Social functional status 12 3.5 (0.6) 3.1 (0.9) 0.05 

Infant care functional status 6 3.6 (0.3) 3.6 (0.3) 0.59 

Infant care functional status 12 3.7 (0.3) 3.7 (0.4) 0.38 

6-weeks 
 High (M, SD) Low/moderate ( M, SD) 

 (n = 33) (n = 59)  

Total functional status  6 3.3 (0.3) 3.1 (0.4) 0.01 

Total functional status  12 3.5 (0.2) 3.5 (0.4) 0.36 

Household functional status  6 3.4 (0.4) 3.0 (0.8) < 0.01 

Household functional status  12 3.7 (0.3) 3.6 (0.5) 0.44 

Self-care functional status 6 3.2 (0.3) 2.9 (0.5) < 0.01 

Self-care functional status 12 3.4 (0.3) 3.2 (0.5) 0.19 

Social functional status 6 2.9 (0.7) 3.0 (0.9) 0.45 

Social functional status 12 3.2 (0.5) 3.3 (0.9) 0.73 

Infant care functional status 6 3.6 (0.4) 3.6 (0.3) 0.71 

Infant care functional status 12 3.6 (0.4) 3.7 (0.3) 0.14 

a
Independent t-test 

Return to functional status ≥ 3.5 IFSAC score  
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Table 10 – Continued 

Functional Status Scores within Physical Activity Categories at Pregnancy (n =127) 6-weeks (n 

= 92) and 12-Weeks (n = 73) Postpartum 

Variables Weeks Physical activity groups 
a
 p = 

12-weeks 
 High (M, SD) Low/moderate (M, SD)  

 (n = 34) (n = 39)  

Total functional status  12 3.6 (0.3) 3.4 (0.4) 0.01 

Household functional status  12 3.7 (0.3) 3.5 (0.5) 0.09 

Self-care functional status 12 3.5 (0.3) 3.1 (0.5) < 0.01 

Social functional status 12 3.4 (0.6) 3.2 (0.9) 0.32 

Infant care functional status 12 3.7 (0.3) 3.7 (0.4) 0.45 

a
Independent t-test 

  

 

Physical activity category at pregnancy, 6- and 12-weeks had no significant effect on 

postpartum mood or fatigue at 6- or 12-weeks postpartum.  See Table 11. 
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Table 11 

Mood and Fatigue Scores within Physical Activity Categories at Pregnancy (n = 127), 6-weeks (n 

= 92), and 12-weeks (n = 73) Postpartum 

Variables Weeks Physical activity groups 
 a
 p = 

Pregnancy 
 High (M, SD) 

(n = 60) 

Low/moderate (M, SD) 

(n = 67) 

 

Total postpartum fatigue 6 48.2 (11.0) 47.2 (8.9) 0.64 

Total postpartum fatigue 12 46.4 (10.1) 43.3 (9.0) 0.18 

Postpartum fatigue – mental 6 15.2 (4.6) 14.7 (3.7) 0.54 

Postpartum fatigue – mental 12 14.3 (4.3) 13.9 (3.5) 0.72 

Postpartum fatigue – physical 6 33.1 (7.1) 32.5 (6.9) 0.68 

Postpartum fatigue – physical 12 32.0 (6.4) 29.5 (6.7) 0.12 

Mood 6 9.7 (6.7) 9.6 (6.2) 0.91 

Mood 12 7.4 (5.3) 6.8 (5.3) 0.66 

6-weeks 
 Physical activity groups  

 (n = 33) (n = 59)  

Total postpartum fatigue 6 48.3 (10.9) 47.3 (9.1) 0.65 

Total postpartum fatigue 12 45.1 (8.0) 44.5 (10.3) 0.82 

Postpartum fatigue – mental 6 14.7 (3.6) 15.1 (4.3) 0.66 

Postpartum fatigue – mental 12 13.6 (3.3) 14.4 (4.1) 0.38 

Postpartum fatigue – physical 6 33.6 (7.9) 32.4 (6.3) 0.40 

Postpartum fatigue – physical 12 31.3 (5.6) 30.3 (7.1) 0.52 

Mood 6 9.4 (6.5) 9.8 (6.3) 0.73 

Mood 12 7.2 (4.6) 7.1 (5.7) 0.97 

12-weeks 
 Physical activity groups  

 (n = 34) (n = 39)  

Total postpartum fatigue 12 43.4 (7.3) 45.8 (11.1) 0.28 

Postpartum fatigue – mental 12 13.4 (3.1) 14.7 (4.3) 0.15 

Postpartum fatigue – physical 12 29.9 (5.3) 31.2 (7.6) 0.41 

Mood 12 6.9 (4.2) 7.4 (6.2) 0.68 

a
Independent t-test 
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Comparison of demographic, labour and postpartum characteristics between 

between functional status groups  

We performed a cross-tabulations to determine if demographic, labour or postpartum 

characteristics were different between functional status groups (see Appendix R).  Variables 

included were weight gain during pregnancy, weight loss at 6- and 12-weeks postpartum, length 

of labour, rating of preparedness for labour, rating of demands of labour, tearing, education, 

income, age, and ethnicity.  There being no significant associations, therefore none of these 

variables were controlled for in the regression analysis.  

Comparison of physical activity, mood and fatigue between between functional 

status groups  

 Tables 12 and 13 present the comparisons of physical activity category, mood, and 

fatigue scores between functional status groups.  As table 12 shows, women who were 

low/moderately physically active at six weeks postpartum were more likely to have low 

functional status in comparison to active women (OR  2.3, 95% CI: .86, 6.09).  This association, 

while not significant, held at 12-weeks postpartum. 
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Table 12 

Comparison of Physical Activity and Functional Status Groups at 6- and 12-Weeks Postpartum 

Variable 6-weeks 12-weeks 

  Low 

functioning 

(N = 69) 

n = (%) 

High 

functioning  

(N = 22) 

n = (%) 

OR (95% CI) Low 

functioning 

(N = 29) 

n = (%) 

High 

functioning  

(N = 44) 

n = (%) 

OR (95% CI) 

Pregnancy        

Physical 

activity 

High 33 (48) 6 (27) 1 15 (54) 16 (36) 1 

Low/moderate 35 (52) 16 (73) .40 (.14, 1.14) 13 (46) 28 (64) .50 (.19, 1.30) 

6-weeks        

Physical 

activity 

High 21 (30) 11 (50) 1 9 (31) 16 (36) 1 

Low/moderate 48 (70) 11 (50) 2.29 (.86, 6.09) 20 (69) 28 (64) 1.27 (.47, 3.45) 

12-weeks        

Physical 

activity 

High _ _ _ 10 (34) 24 (54) 1 

Low/moderate _ _ _ 19 (66) 20 (46) 2.28 (.87, 6.01) 
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The comparison between fatigue and mood scores and functional status group 

membership (low/moderate versus high) is presented in Table 13.  At six weeks postpartum 

(n=92), those with low functional status group membership had significantly higher physical 

fatigue scores than women with high functional status [t(41.12) = 2.91, p = .01].  This trend 

continued at 12-weeks postpartum for the remaining 73 women, with all associations significant 

at 6-and 12-weeks with the exception of 6-week mood scores (p = .11).  The scores for mood and 

fatigue were used and not categorization because cross-tabulations revealed low cell counts for 

depressive mood and low fatigue, thus making an independent samples t-test impossible. 
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Table 13 

Comparison of Mood and Fatigue Scores and Functional Status Groups at 6-and 12-weeks  

Variables 6-weeks (n=92) P 

 Low functional status High functional status  

 M (SD) M (SD)  

Mood 10.2 (6.3) 7.8 (6.3) .13 

Mental fatigue 15.0 (4.0) 14.6 (4.3) .68 

Physical fatigue 33.8 (6.9) 29.5 (5.9) <.01* 

 12-weeks (n=73)  

 Low functional status High functional status  

 M (SD) M (SD)  

6-week    

Mood 10.3 (6.6) 8.1 (4.7) .11 

Mental fatigue 17.2 (4.7) 13.9 (3.0) <.01* 

Physical fatigue 37.0 (7.4) 31.0 (4.8) <.01* 

12-weeks     

Mood 9.1 (6.8) 5.9 (3.7) .01* 

Mental fatigue 16.3 (4.7) 12.7 (2.2) <.01* 

Physical fatigue 35.0 (6.5) 27.7 (4.9) <.01* 

* p < .05.  independent t-test 

 

 Our logistic regression analyses are presented in Table 14, with 6- and 12-week 

functional status as the outcome of interest.  Physical activity during pregnancy was not 

associated with functional status at six weeks.  Lower physical activity and higher mental and 

physical fatigue were associated with lower functional status at six weeks postpartum.  Higher 

levels of physical fatigue at 12-weeks postpartum were associated with lower functional status at 

12-weeks. 
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Table 14 

Logistic Regression Analyses of the Associations between Physical Activity Categories, Fatigue and Mood Scores with Functiona l Status at 
Pregnancy, 6- and 12-weeks Postpartum   

Variable  6-weeks functional status group  12-weeks functional status groups 

  Exp (B) 95% CI  Exp (B) 95% CI 

Pregnancy       

    Physical activity
a
  .40 .14, 1.14  .50 .19, 1.30 

6-weeks       

    Physical activity
a
  3.22 1.07, 9.73*  1.65 .49, 5.55 

    Mood  .19 .96, 1.22  .94 .83, 1.07 

    Mental fatigue  .82 .68, 1.00*  1.2 1.00, 1.45* 

    Physical fatigue  1.18 1.05, 1.33*  1.15 1.04, 1.27* 

12-weeks       

    Physical activity
a
  - -  2.18 .63, 7.53 

    Mood  - -  .93 .77, 1.12 

    Mental fatigue  - -  1.33 1.00, 1.79* 

    Physical fatigue  - -  1.23 1.07,1.40* 

a 
physical activity was operationalized as low/moderate and high physical activity categories.  Scores were used for mood, mental and physical 

fatigue. 
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Chapter 5 

Discussion 

The objectives of this study were twofold.  The first was to investigate patterns and 

changes in functional status, physical activity, mood and fatigue in first time mothers.  The 

second was to examine whether physical activity levels during pregnancy, 6- and 12-weeks 

postpartum were associated with mood, fatigue and functional status.  Conceptually based on the 

Theory of Unpleasant Symptoms, this study hypothesized that if the influencing factor (physical 

activity) was low, then women would experience higher symptom levels (fatigue and mood).  

Further, these symptoms would interact with each other and influence performance (functional 

status).   

The discussion is divided into five sections: a) a summary of major findings, b) 

interpretation of findings in light of previous research, c) interpretation of findings within the 

context of the Theory of Unpleasant Symptoms, d) strengths and imitations of the current 

research, and e) conclusion and implications for nursing practice.  Recommendations for future 

research are discussed throughout.  

Summary of the study and major findings 

This study investigated four major variables affecting the postpartum experience: 

functional status, physical activity, postpartum mood and fatigue.  The key findings were:  a) 60% 

of women returned to a high level of functioning by 12-weeks, but 38-49% of women were 

slower to regain pre-pregnancy levels in the subcategories of self-care and social/community 

activities; b) fatigue and depressed mood decreased from 6- to 12-weeks postpartum; however, 

26% of women experienced a worsening of these symptoms over time; c) the majority of women 

were physically active, with few of them being in the low activity category (12% at six weeks 

postpartum and 1.4% at 12-weeks); d) the levels of physical activity and the type of activity 
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women engaged in changed throughout the three time periods, with walking being the most 

common activity; e) physical activity was associated with functional status, in particular self-care 

at 6- and 12-weeks postpartum, but had no effect on levels of mood or fatigue; f) the association 

between fatigue, mood and functional status was supported; and, g) physical fatigue was more 

strongly associated with functioning than were any other variables.   

Interpretation 

Functional status.      In this study, functional status scores, as measured by the 

IFSAC, improved over time for all areas.  This is consistent with previous research (Fawcett & 

Tulman, 1988; Koenigseder, 1991; McVeigh, 1997; Rychnovsky, 2004; Troy, 1999; Tulman et 

al., 1990, 1991).  In this study, as in other studies, scores were lowest in the self-care functioning 

subcategory (Smith-Hanrahan & Deblois, 1995; McVeigh, 1997, 1998; Tulman et al., 1990).  In 

our study, a large proportion of women (60%) reported regaining full functional status at 12-

weeks postpartum.  This contrasts with McVeigh (1998), who reported that no women returned to 

full functioning by six months postpartum.  The magnitude of functional status increase in this 

study was similar to that found by Troy (1999) who measured functional status at 14 to 19 

months postpartum.  This suggests that functioning may cease to improve beyond 12-weeks 

postpartum.  An alternative explanation for the observed lack of change in functional status scores 

may be overestimations of pre-pregnancy levels.  Despite a lack of clarity in the determination of 

„normal‟ functional levels, it would seem that return to a “stable level of functioning” normally 

occurs between 6 -12 weeks, and remains stable for the majority of women while a small 

percentage experience a worsening of functional status over time.  Future research could examine 

functional status over an extended timeframe, using more frequent observations and revised 

instrumentation to better understand functional status.    

Physical activity.      This study showed that physical activity remained relatively 

stable over time, although there was a decreasing trend (p = .07) between pregnancy and six 
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weeks postpartum.  However, by 12-weeks postpartum, activity levels had increased and were 

close to those observed during the third trimester of pregnancy.  In all three measurement periods, 

the majority of physical activity took the form of indoor household activities and walking.  

Approximately half of the participants maintained their level of physical activity throughout the 

study, while in 25% of cases activity levels decreased from pregnancy to six weeks, rebounding 

by 30% between 6- and 12-weeks postpartum.   

Examining whether women met the recommended physical activity levels for health 

benefits, almost half (48%) of those studied met these guidelines during pregnancy.  This 

proportion declined at six weeks postpartum (38%), and returned to pregnancy levels at 12-weeks 

postpartum (48%).  The remaining women failed to meet physical activity guidelines at each 

measurement point, although they were engaged in some level of activity.  This study does not 

support other research showing that women with children are at a higher risk of having 

insufficient physical activity levels than the general population (Everson, Savitz, & Huston, 2004; 

Pereira et al., 2007; Zhang & Savitz, 1996).  As such, it is encouraging that very few women were 

in the low activity category (12% at six weeks postpartum).  In fact, about a third of women were 

highly physically active throughout this study, not demonstrated in any other studies.   

This study contributes to our understanding of physical activity patterns across pregnancy 

and postpartum periods.  Specifically, this study found that while recreational vigorous activities 

increased during the postpartum compared to during pregnancy, moderate recreational activities 

decreased relative to their high during pregnancy.  However, indoor moderate activity levels were 

at their lowest during pregnancy and increased slightly over the postpartum period.  Pereira 

(2007) found that light to moderate activities only slightly decreased from pregnancy to 

postpartum, which does not match what we found in this study, as household activities, 

combining indoor and outdoor activities, remained stable through the study period.  

The few studies that have investigated physical activity during pregnancy and postpartum 

have found that there is an increase in physical activity levels over this period.  Cramp and Bray 
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(2009) found that leisure-time activity was 39 MET-hours/month during the eighth month of 

pregnancy, and increased to 41 at one month postpartum, to 50 at two months postpartum, and 

increased again to 55 MET-hours/month at three months postpartum.  This is consistent with 

Pereira (2007) who also reported that total activity during the second trimester was lower than 

during the pre-pregnancy period but rebounded at six months postpartum, although not to pre-

pregnancy levels.  Boroduline et al. (2009) reported the same results, with physical activity 

declining throughout pregnancy and rebounding at three months postpartum (Borodulin et al., 

2009).  The cumulative evidence provided by the current study and those described above clearly 

demonstrates that physical activity levels decrease during the initial six weeks postpartum and 

begin to rebound to higher total physical activity levels at 12-weeks postpartum. 

In general, studies have shown that the modes of physical activity that pregnant women 

engaged in the most frequently were indoor activities.  Van Raaij and colleagues (1990) found 

that 28% of daily activity came from light to moderate intensity indoor activities.  Clark and 

colleagues (2005) similarly found that 30% of total MET-hours/week came from indoor 

household and recreational activities.  Supporting this, another study found that household/care 

giving activities accounted for the largest proportion of physical activity during pregnancy, with 

40% coming from this category (Schmidt, Pekow, Freedson, Markenson & Chasen-Taber, 2006).  

The results of the current study support previous research in regard to the modes of physical 

activity for pregnant and postpartum women.  However, our proportions were significantly larger, 

with 35% of MET-minutes/week during pregnancy and 41% at 12-weeks postpartum coming 

from indoor household activities alone.  This percentage rises still further when recreational 

activities are included, as in the Clark (2005) study.  

Consistently demonstrated within the literature, is that walking is an important aspect of 

physical activity for both pregnant and postpartum women (Albright et al., 2005, 2009; Currie & 

Develin, 2002; Evenson & Wen, 2010; Mottola & Campbell, 2003; Ning, et al., 2003; Zhang & 

Savitz, 1996).  Our study did not contradict these findings.  In fact, when combining both walking 
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for recreation and walking as a means of transportation, walking accounted for 71% of total 

physical activity at 6- and 12-weeks postpartum.  Our results support the need for more 

experimental research on walking to further investigate its influence on outcomes such as fatigue, 

mood and functional status.  Many studies have shown that pram walking can have positive 

effects on mood and well-being for postpartum women (Currie & Develin, 2002; Watson, 2005).  

However, it should be noted that this study did not find any association between mood and 

physical activity, as other studies have found (Armstong & Edwards; 2005, 2007; Koltyn & 

Schultes, 1997; May, 1995).  This could be due to the fact that those studies screened for the 

presence of postnatal depression and used its presence as inclusion criteria, whereas ours included 

only healthy postpartum women. 

Postpartum mood.     The results of this study support the literature documenting that 

postpartum mood improves over time (Cox, Murray, & Chapman, 1993).  Additionally, the 

percentage of participants who scored as possibly depressed (7%) is within the range indicated by 

prevalence studies (Gavin et al., 2005; O‟Hara & Swain, 1996).  Depressive symptoms reported 

by this sample at 6- and 12-weeks postpartum were slightly lower than those identified by 

Milligan (1989).  In this sample, women‟s average mood scores were 9.0 (SD 5.6) at six weeks 

postpartum, as compared to 11.02 (SD 8.7) in Milligan‟s (1989) study.  The average mood rating 

was 7.2 (SD 5.3) at 12-weeks postpartum, compared to 9.9 (SD 8.7) in Milligan (1989).  The 

scores in this study were more in line with the findings reported by Radloff (1977) who found that 

average CES-D scores in a study of 2,514 normal subjects  ranged from 7.5 to 8.9 (Radloff, 

1977).  This suggests that by 12-weeks postpartum, the mood scores of women in the current 

study had returned to normal levels.   

 Postpartum fatigue.      The levels of fatigue reported by first-time mothers decreased 

significantly over time.  Our findings were similar to those of other studies who reported 

moderate fatigue levels during the postpartum period which subsequently decrease over time 
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(Corwin et al., 2005;  Gardner, 1991; Hantos, 1993; Lee & Zaffke, 1999; Milligan, 1989; 

Milligan et al., 1997; Thompson et al., 2002; Wamback, 1998; Webster, 1994).  However, the 

mean fatigue scores of this study at six weeks were higher  (47.7 + 9.5) than those found at six 

weeks by Rychnovsky and Hunter (2009), who found a mean score of (42.57 + 11.64).  Both 

findings indicate that women were moderately fatigued.  The percentage of women who reported 

moderate fatigue levels at 6- and 12-weeks postpartum differed considerably from Rychnovsky 

(2004), who found that approximately 47% of women reported moderate fatigue at both two 

weeks and six to eight weeks postpartum.  Webster (1994) found similar results at six weeks 

postpartum, with  44 % of women reporting mild fatigue, 31% reporting moderate fatigue levels 

and 25% still reporting severe fatigue.  In contrast, this study found that the majority of women at 

both 6- and 12-weeks postpartum reported moderate fatigue levels (62-70%) with a smaller 

proportion reporting severe fatigue at 6- and 12-weeks postpartum (14-17%).  

This is the first study to use Pugh and colleagues‟ (1999) method to determine levels on 

both physical and mental fatigue subscales.  Scores indicated that at six weeks, more mothers 

identified themselves as moderately fatigued overall, with changing patterns over time showing 

mental fatigue being more of a concern at six weeks, and physical fatigue at 12-weeks 

postpartum.  Aside from the current study, only Parks et al. (1999) has investigated both mental 

and physical fatigue.  Parks (1999) investigated the persistence of the subscales of fatigue, 

whereas this study explored differences between mental and physical fatigue over time.  Our 

results contrast with Theerakulchia and Tiansawad (2004) who, in their qualitative study of Thai 

women, found that both postpartum periods commence with physical fatigue.  They go on to state 

that during the early postpartum period, if sleep and rest were not available to a subject, the initial 

physical fatigue would be followed by psychological fatigue during the late postpartum period.  

The findings of this study suggest that mental fatigue is more prevalent than physical fatigue at 

six weeks postpartum.  These differences may be cultural, as Thai women were required to 

resume all childcare and housework responsibilities immediately after giving birth.  
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One possible reason for the fatigue levels decreasing over time is that women become 

accustomed to the fatigue and falsely ascribe a lower rating despite fatigue remaining relatively 

prominent.  This is likely, as multiple studies have shown that fatigue remains a major concern 

for women well into the postpartum period (Gjerdingen et al., 2009; Hantos, 1993; McGovern et 

al., 1993; Parks et al., 1999; Saurel-Cubizolles et al., 2000; Smith-Hanrahan & Deblois, 1991; 

Thompson et al., 2002; Webb et al., 2008).  

Summary of the study within the context of the Theory of Unpleasant Symptoms  

 Symptoms.     The symptoms in this study, fatigue and depression, were significantly 

correlated at each time point (r = .45, p = .01 at six weeks and r = .68, p = .01 at 12-weeks 

postpartum) as theorized.  Other researchers (Affonso et al., 1990; Gardner, 1991; Milligan, 1989; 

Webster, 1994) have acknowledged this association during the postpartum period.  The pattern 

showed a decrease in postpartum fatigue and depression across each time point.  These findings 

should be interpreted with caution as they are based on only two measurement periods separated 

by six weeks.  Fatigue and mood score fluctuations between measurements may not be reflected 

in the results.  Our findings are similar to the correlations found between the Modified Symptoms 

Fatigue Checklist (MSFC) and the CES-D (Milligan et al., 1997).  It is interesting that fatigue 

levels decreased over time.  This could indicate that fatigue levels do indeed decrease over time, 

or it may suggest that women are learning to cope with their fatigue and are starting to use 

different methods to alleviate fatigue.  Webster (1994) found that 24% (n = 11) of subjects 

believed that exercise at six weeks postpartum could help to alleviate fatigue.  This is interesting, 

as fatigue levels at six weeks were at their highest and physical activity involvement was at its 

lowest at this point in our study.  This may suggest that six weeks is something of a turning point 

in recovery.  The results of this study show that women in the high physical activity group had 

lower mental fatigue scores at 12-weeks.  This lends credence to previous research on fatigue 

demonstrating that physical activity can decrease fatigue in postpartum women (Drista et al., 
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2008; Ko, et al., 2008;).  Future research should build on this study to more clearly delineate the 

association between mental and physical fatigue, and how they change over time and affect the 

postpartum experience.  

Performance.     In this study the performance variable was functional status.  Partially 

supporting our hypothesis, mental and physical fatigue significantly affected functional status at 

6- and 12-weeks postpartum.  It was found that higher physical and mental fatigue levels at 6- and 

12-weeks postpartum were correlated with lower functional status scores at 6- and 12-weeks 

postpartum.  The association between postpartum mood and functional status was not entirely 

supported.  This association was supported at 12-weeks postpartum; women with high mood 

scores tended to be included in the low functional status group.  This is in contrast to 

Koenigseder‟s findings (1991) whereby mood was correlated with functional status at 3 days 

postpartum and not thereafter. 

Influencing factors.     No studies to date have examined the effects of physical 

activity on functional status.  Physical activity group membership at six weeks postpartum was 

found to be associated with functional status, as women with low/moderate physical activity 

reported higher mental and physical fatigue scores at six weeks postpartum than those who were 

highly physically active.  These results, although promising, should be interpreted with caution 

due to the small sample size.  Research into the influence of physical activity should be 

continued, as these findings have implications for the well-being of postpartum mothers. 

Overall Theory of Unpleasant Symptoms TOUS.      Given previous research 

showing that physical activity can decrease postpartum depression (Armstrong & Edwards, 2003, 

2004; Daley et al., 2008; Heh et al., 2008) it was surprising that this was not demonstrated in this 

study.  There may be a variety of reasons why this association was not demonstrated.  One reason 

may be the study‟s small sample size.  This combined with the large variation in the physical 

activity scores may have contributed to statistically insignificant results.  Finally, the lack of 
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association may be related to the fact that previous research studies included participants who 

were taking medications or receiving counseling for postpartum depression (Armstrong & 

Edwards, 2003, 2004; Drista at el., 2008; Heh at al., 2008).   Overall, the data in this study 

partially upheld the hypotheses related to the Theory of Unpleasant Symptoms, as there was 

strong support for the association between fatigue, mood and functional status.  All correlations 

between the study variables were in the anticipated direction and indicated that fatigue, mood and 

functional status appeared to be statistically related to each other. 

Strengths and Limitations 

There are strengths and limitations to our study that limit the generalizability of the 

findings.  We used the TOUS, a strong theoretical framework, to guide our study design (a 

strength) but we did not assess all potential physiological, psychological and situational 

influencing variables.  Perhaps detailed assessment of some of the other influencing factors such 

as sleep, height and weight or BMI, could have been measured in a more sensitive manner.  The 

instruments used were validated and used in other studies but may not have been sensitive enough 

to detect subtle changes.  Some studies have suggested that some IFSAC subscales are not 

sensitive enough to detect characteristics of a given population (ie Australians) (Aktan et al., 

2007; McVeigh, 2002).  The CES-D is for general use but might have underestimated the 

depressive symptomatology in postpartum women as the scores were relatively low.  The IPAQ 

has not been used in a postpartum sample and may not be the most appropriate measure for this 

population.  For example, the employment activities section was not used in the postpartum 

period as women were on maternity leave.  Another problem was with the transportation section, 

which asked women the amount of bicycling they engaged in as a mode of transportation.  

Women indicated that they were not bicycling, which is likely due to perineal trauma suffered 

during birth, and the fact that mothers would not be able to bicycle with a very young infant.  The 

cueing words for the IPAQ may not fit with a postpartum population, and may need rewording 

and testing within a postpartum population.  Finally, the IPAQ does not take into consideration 
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the individual characteristics of women that may influence their energy expenditure scores, such 

as aerobic capacity, BMI and therefore, overestimates capacity.  This may have resulted in the 

higher physical activity levels that were observed in this sample of women. There are multiple 

issues associated with the use of self-reported measures, namely social desirability bias and 

difficulty with accurate recall and self-assessment over time. 

Our participant sample consisted of women attending prenatal classes or clinical 

antepartum appointments.  It is possible that these women were more engaged in improving their 

own health outcomes from the onset of the study.  As well, women were mainly Caucasian, 

healthy, and middle to upper-middle class, and therefore not reflective of the general population.  

Although an attempt to recruit women at a Community Centre which had a more ethnically 

diverse population was undertaken, women at this location tended not to be first time mothers 

which excluded them from the study.  Another limitation is that we did not measure functional 

ability and mood disturbances during pregnancy. 

Clinical implications 

 The findings of this study have implications for the care of women during the postpartum 

period.  The postpartum recovery experience is a process in which women will experience 

varying levels of fatigue, poor mood and functional well being.  Most women should slowly 

enhance performance with time.  Fatigue is an important factor associated with performance; 

therefore, the incorporation of fatigue assessments into postpartum visits is important.  As well, 

during the prenatal period, women should receive information about the prevalence of moderate 

to high fatigue levels throughout the first three months postpartum and its effects on functional 

status.  This would help to warn prospective mothers of the issue, who would hopefully recognize 

fatigue symptoms in themselves earlier to be able to take measures to help to reduce their fatigue 

before it affects their functional status, or seek appropriate help.  In addition, discussions during 

prenatal classes must address the importance of physical activity, as well as the importance of 

non-recreational activities such as inside household activities and walking.  Postpartum women 
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need to understand that physical activity may help to alleviate fatigue.  Most coping strategies for 

relieving fatigue are based on anecdotal evidence, such as “sleep when the baby sleeps”.  This 

study has implications for nursing practice as women have demonstrated in this study that they 

are physically active, therefore, nurses on the postpartum unit and in community practice should 

discuss the benefits of physical activity with mothers to encourage them to continue to be 

physically active.  We would suggest that the current postpartum exercise guidelines need to 

include more detailed exercise recommendations in regard to type and frequency of physical 

activities, and the anticipated benefits (i.e., reduction in fatigue).  

Recommendations for future nursing research 

Although this study identified somewhat limited effects of physical activity on some 

symptoms (fatigue and not mood), and on the performance outcome of functional status, this 

remains a promising area of research in its implications for postpartum women.  Further research 

with a larger sample size should be conducted in order to gain a better understanding of recovery 

during the postpartum period.  In addition to investigating physical activity as a whole, more 

research should be done on the effects of walking and moderate indoor activities, as these are the 

activities in which postpartum women most frequently engage.  Recognizing that sample size and 

the instruments used in this study could have played a role in the lack of significant associations 

found between physical activity and the other variables of interest, it may also be the case that 

other factors contribute to fatigue, mood and functional status.  Further exploratory research 

should be conducted on physical activity levels in postpartum women in order to understand the 

factors that contribute to high postpartum fatigue, mood and lower functional status using the 

TOUS.  In addition, valid and reliable tools should be developed to study situational variables 

that contribute to this model.  Once a better understanding of these associations is gained, future 

research should examine interventions that target these variables.  
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Conclusion 

It is generally expected that women will bear the symptoms of the postpartum period as part 

of the motherhood experience, and that these symptoms will have passed by six weeks 

postpartum.  However, as this study demonstrated, the symptoms of the postpartum period for 

first time mothers negatively affect their functioning well beyond six weeks.  The trend of higher 

levels of physical activity and lower levels of fatigue and higher functional status is promising.  

Unfortunately, existing guidelines on physical activity focus on pregnancy, providing very little 

information for women during the postpartum period.   
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Appendix D 

Consent Form - Postpartum 

STUDY INFORMATION SHEET AND CONSENT FORM 

 

Study title:  Physical activity and postpartum functional status in first-time mothers 
 

Background Information 
You are being invited to participate in a research study to determine how physical activity levels 
during pregnancy and the postpartum period can affect fatigue, mood and functional status. This 
study has been reviewed for ethical compliance by both the Queen‟s University Health Sciences 
and Affiliated Teaching Hospitals Research Ethics Board, and The Queensway-Carleton Hospital 
Consents and Research Committee.  
 

Details of the Study 
The purpose of this study is to understand if physical activity can be beneficial at reducing 
common postpartum concerns. As a study participant, initially you will complete one 
questionnaire on your current physical activity levels and a background information sheet during 
a prenatal class. Following the birth of your baby you will complete four questionnaires and a 
background information sheet on two separate occasions: at 6 weeks and 12 weeks postpartum. 
The questionnaires will ask about your levels of fatigue, mood, physical activity, and functional 
status. You will also be asked to provide your estimated date of birth, phone number, and home 
mailing address so that the principal investigator can determine when to send your 6 and 12 week 
questionnaire packages. The principal investigator will contact you one week after each of the 
postpartum data collection periods to remind you to complete and return the questionnaires. It 
should take twenty minutes to complete the questionnaires, however if you are experiencing any 
fatigue please take a break and return to the questionnaires later. 
  

Risks and Discomforts 
There are no known risks associated with participating in this study, although people with high 
mood scores will be notified by telephone, so they may follow-up with their family physician.  
  

Benefits 
While you may not benefit directly from this study, results from this study may improve the 
understanding of fatigue, physical activity, mood, and functional status of first-time mothers, and 
may benefit mothers in the future. 
 

Exclusion 
You will not be considered for this study if you have any pregnancy complications or if your 
pregnancy is considered to be high risk. 
 
Compensation 
There will be no monetary compensation. 
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Confidentiality 
All information obtained during the course of this study is strictly confidential and your 
anonymity will be protected at all times. You will be identified by a tracking number, which will 
be assigned to you on the Contact Information Form. The tracking number will appear on all the 
questionnaires and forms that you will be asked to complete and your name will never appear 
anywhere. All questionnaires and consent forms will be stored in a locked filing cabinet and will 
only be available to the primary researcher and the research supervisor. You will not be identified 
in any publication or report.    

Freedom to withdraw from participating                                                                        

Your participation in this study is voluntary. We understand that circumstance may change for 
you during your pregnancy and postpartum. You may refuse to answer any question(s) and you 
can withdraw from this study at any time without explanation.  Whether you participate or not, 
there will be no influence on the healthcare that your receive at the Queensway Carleton Hospital 
at present or in the future. 

Signature of Participant 
I have read and understood the consent form for this study. I have had the purposes and 
procedures of this study explained to me. I have been given sufficient time to consider the above 
information, ask questions and seek advice if I chose to do so. I have had the opportunity to ask 
questions which have been answered to my satisfaction. I am voluntarily signing this form and I 
will receive a copy of this consent form for my information.  

If at any time I have further questions, problems, or adverse events, I can contact the principal 
investigator, Ibo Barbacsy at 1-613-667-9362, 6ib2@queensu.ca, Thesis Supervisor, Joan 
Tranmer at 1-613-533-2668 ex 77670 or the Director and Dean of the School of Nursing, Cynthia 
Baker at 1- 613 533-2669. 

If I have questions regarding my rights as a research participant I can contact Dr. Albert Clark, 
Chair, Queen‟s University Health Sciences and Affiliated Teaching Hospital Research Ethics 
Board at (613) 533-6081. 

By signing this consent form, I am indicating that I agree to participate in this study.  

   

             
 Signature of Participant      Date 
 

             
 Signature of Witness       Date 

  
Statement of Investigator 
I have carefully explained to the participant the nature of the above research study. I certify that, 
to the best of my knowledge, the participant understands clearly the nature of the study, the 
demands, the benefits, and the risks involved in participating.  

 
             

 Signature of Primary Investigator     Date 
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Appendix E 

Consent Form – Childbirth Centre 

STUDY INFORMATION SHEET AND CONSENT FORM 

 

Study title:  Physical activity and postpartum functional status in first-time mothers 

 
Background Information 
You are being invited to participate in a research study to determine how physical activity levels 
during pregnancy and the postpartum period can affect fatigue, mood and functional status.  This 
study has been reviewed for ethical compliance by both the Queen‟s University Health Sciences 
and Affiliated Teaching Hospitals Research Ethics Board, and The Queensway-Carleton Hospital 
Consents and Research Committee.  
 

Details of the Study 
The purpose of this study is to understand if physical activity can be beneficial at reducing 
common postpartum concerns. As a study participant, you will initially complete one 
questionnaire on your physical activity levels during your last weeks of pregnancy and a 
background information sheet either during your clinic visit or early labour, or immediately 
postpartum.  At 6 weeks and 12 weeks postpartum you will complete four questionnaires and a 
background information sheet.  The questionnaires will ask about your levels of fatigue, mood, 
physical activity, and functional status. In the hospital you will be asked to provide your, phone 
number, home mailing address or an email address so that the principal investigator can send your 
6 and 12 week questionnaire packages.  The principal investigator will contact you one week after 
each of the postpartum data collection periods to remind you to complete and return the 
questionnaires.  It should take twenty minutes to complete the questionnaires, however if you are 
experiencing any fatigue please take a break and return to the questionnaires later. 
  

Risks and Discomforts 
There are no known risks associated with participating in this study, although people with high 
mood scores will be notified by telephone, so they may follow-up with their family physician.  
  

Benefits 
While you may not benefit directly from this study, results from this study may improve the 
understanding of fatigue, physical activity, mood, and functional status of first-time mothers, and 
may benefit mothers in the future. 
 

Exclusion 
You will not be considered for this study if you or your baby has any serious complications 
during delivery, which prevent you or the baby from going home at 3 days postpartum.  
 

Compensation 
There will be no monetary compensation. 

 

 
 
 

 



 

102 

Confidentiality Your participation in this study is voluntary.  We understand that circumstance 
may change for you during your pregnancy and postpartum.  You may refuse to answer any 
question(s) and you can withdraw from this study at any time without explanation.  Whether you 
participate or not, there will be no influence on the healthcare that your receive at the Queensway 
Carleton Hospital or the Kingston General Hospital at present or in the future. 

 
All information obtained during the course of this study is strictly confidential and your 
anonymity will be protected at all times.  You will be identified by a tracking number, which will 
be assigned to you on the Contact Information Form. The tracking number will appear on all the 
questionnaires and forms that you will be asked to complete and your name will never appear 
anywhere.  All questionnaires and consent forms will be stored in a locked filing cabinet and will 
only be available to the primary researcher and the research supervisor.  You will not be 
identified in any publication or report.    

Freedom to withdraw from participating 

 
Signature of Participant 
I have read and understood the consent form for this study.  I have had the purposes and 
procedures of this study explained to me.  I have been given sufficient time to consider the above 
information, ask questions and seek advice if I chose to do so.  I have had the opportunity to ask 
questions which have been answered to my satisfaction.  I am voluntarily signing this form and I 
will receive a copy of this consent form for my information.  

If at any time I have further questions, problems, or adverse events, I can contact the principal 
investigator, Ibo Barbacsy at 1-613-667-9362, 6ib2@queensu.ca, Thesis Supervisor, Joan 
Tranmer at 1-613-533-2668 ex 77670 or the Director and Dean of the School of Nursing, Cynthia 
Baker at 1- 613 533-2669. 

If I have questions regarding my rights as a research participant I can contact Dr. Albert Clark, 
Chair, Queen‟s University Health Sciences and Affiliated Teaching Hospital Research Ethics 
Board at (613) 533-6081. 

By signing this consent form, I am indicating that I agree to participate in this study.  
   

             
 Signature of Participant      Date 
 

             
 Signature of Witness       Date 

  
Statement of Investigator 
I have carefully explained to the participant the nature of the above research study. I certify that, 
to the best of my knowledge, the participant understands clearly the nature of the study, the 
demands, the benefits, and the risks involved in participating.  

 
             

 Signature of Primary Investigator     Date 
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Appendix F 

Contact Information Form 

CONTACT INFORMATION FORM 
 The information you provide on this form will only be used by the primary investigator to 
establish a time-line for contacting you.   
 
Procedure 
 
The investigator will contact you by telephone one week after your estimated date of birth to find 
out if you have given birth and when. If your baby has not been born yet, the investigator will call 
again a week later.   
 
The date of birth will be used by the investigator to establish a timeline for mailing you the two 
additional questionnaire packages, the first at 5 weeks, and the second at 11 weeks postpartum.  
These questionnaires are to be completed at week 6 and 12 postpartum. The investigator will call 
you at 7 and 13 weeks postpartum to remind you to return the materials in the self-addressed and 
stamped envelope that will be provided.  
 
Tracking Number:_____________________ 
 

Contact Information 

 

Estimated date of birth  
 

Phone number  
 

Home mailing address 

 

 
 
 
 

Email contact  
 

 

  



 

104 

Appendix G 

Demographic Information 

Background Information 

 
Please check or fill in the blanks as they apply to you and your family. 

Please only check one. 
 

Age:  _____   Date Completed (yyyy/mm/dd)  ___________________ 

 

Marital Status:   

 

 Married 

 Common-law 

 Widowed 

 Separated 

 Divorced 

 Single, never married 
 

What is your highest level of education completed? 

 

 Less than Grade 12 

 High school completed 

 Trade certificate or diploma from a vocational school 

 Non-university certificate or diploma from a community college 

 Bachelor‟s degree  

 University degree or certificate above a bachelor‟s degree  

 

Have you been working during your pregnancy? 

 

 Yes        

 No 
 

What is your net household income before taxes? 

 

 Less than $25,000 

 $25,000 to less than $60,000 

 $60,000 to less than $100,000 

 $100,000 or more 
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What ethnic group do you self-identify with? 

 Caucasian 

 Aboriginal 

 African 

 Asian 

 Caribbean 

 Middle Eastern 
 South Pacific 

 South American 

 Other (Please specify):_____________________ 

 

Please check ( ) the type of feeding style you plan to use with your newborn?  

 Breastfeeding 

 Bottle feeding 

 Mixed (bottle and breastfeeding)  

 

How much weight have you gained during your pregnancy? (Enter an amount)  

 

 _________________  pounds or    kilograms 

 

Do you have any of the following conditions (Please Check )? 
 Pregnancy induced hypertension 

 Diabetes 

 Other medical conditions 

 

Comments: 
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Appendix H 

International Physical Activity Questionnaire 

Physical Activity 
(Craig et al., 2003) 

 

We are interested in finding out about the kinds of physical activities that 

new mothers do as part of their everyday lives.  These questions will ask you 

about the time you have spent being physically active during the past week. 

Part 1: Job-related physical activity 

The first section is about your work outside of your home.  Do not include unpaid work 
you might do around your home, like housework, yard work, general maintenance, caring 

for your family, and traveling to and from work.  These are asked in Part 3.           
If you are not working go to Part 2. 

 

1. Vigorous physical activity (i.e. heavy lifting, digging, heavy construction, climbing 
stairs) 

During the past week, on how many days did you do 

vigorous physical activities for at least 10 minutes at a time 

as part of your work? 
 

____ days/week 

How much time did you usually spend on one of those days 

doing vigorous physical activities as part of your work? 
 

____ hours/day 

____ minutes/day 

 

2. Moderate physical activity (carry light loads) 

During the past week, on how many days did you do 

moderate physical activities for at least 10 minutes at a time 

as part of your work? Please do not include walking. 
 

____ days/week 

How much time did you usually spend on one of those days 

doing moderate physical activities as part of your work? 
 

____ hours/day 

____ minutes/day 

 

3. Walking 

During the past week, on how many days did you walk for at 

least 10 minutes at a time as part of your work?  Please do 

not include walking you did to travel to or from work.  
 

____ days/week 

How much time did you usually spend on one of those days 

walking as part of your work? 
 

____ hours/day 

____ minutes/day 
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  Part 2: Transportation physical activity 
These questions are about how you traveled from place to place, including to 

places like work, stores, movies, and so on. 

 

1. Travel in a motor vehicle (i.e. train, bus, car, or tram)  

During the last week, on how many days did you travel in a 

motor vehicle?  Do not include bicycle or walking. 
 

____ days/week 

How much time did you usually spend on one of those days 

traveling in a train, bus, car, tram, or other kind of motor 
vehicle? 
 

____ hours/day 

____ 
minutes/day 

 

2. Bicycle 

During the past week, how many days did you bicycle for at 

least 10 minutes at a time to go from place to place? 
 

____ days/week 

How much time did you usually spend on one of those days to 

bicycle from place to place? 
 

____ hours/day 

____ 

minutes/day 

 

3. Walking 

During the past week, on how many days did you walk for at 

least 10 minutes at a time to go from place to place? 
 

____ days/week 

How much time did you usually spend on one of those days 

walking from place to place? 
 

____ hours/day 

____ 

minutes/day 

 

Comments: 
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Part 3: Housework, house maintenance, and yard work 
 

This section is about some of the physical activities you might have done in the 
last 7 days around your home? (i.e. housework, gardening, yard work, general 

maintenance work, and caring for your family).  
 

1. Vigorous physical activity (heavy lifting, chopping wood, shoveling snow, or digging 
in the garden or yard) 

During the past week, on how many days did you spend doing 

vigorous physical activity for at least 10 minutes at a time? 
 

____ days/week 

How much time did you usually spend on one of those days 

doing vigorous physical activities in the garden or yard? 
 

____ hours/day 

____ 

minutes/day 

 

2. Moderate physical activity-Outside (i.e. carrying light loads, sweeping, washing 
windows, and raking in the garden or yard) 

During the past week, on how many days did you do moderate 

activities for at least 10 minutes at a time? 
 

____ days/week 

How much time did you usually spend on one of those days 

doing moderate physical activities in garden or the yard? 
 

____ hours/day 

____ 

minutes/day 

 

3. Moderate physical activities-Inside (i.e. carrying light loads, washing windows, 
scrubbing floors, and sweeping inside your home) 

During the past week, on how many days did you do moderate 

activities for at least 10 minutes at a time? 
 

____ days/week 

How much time did you usually spend on one of those days 

doing moderate physical activities inside your home? 
 

____ hours/day 

____ 

minutes/day 

 

Comments: 
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Part 4: Recreation, sport, and leisure-time physical activity 
 

This section is about all the physical activities that you did this week solely for 

recreation, sport, exercise or leisure.  Please do not include any activities you have 

already mentioned. 

 

1. Walking – Leisure time  

Not counting the walking you already mentioned, during the 

past week, on average how many days did you walk for at least 
10 minutes at a time in your leisure time? 
 

____ days/week 

How much time did you usually spend on one of those days 

walking in your leisure time? 
 

____ hours/day 

____ 

minutes/day 

 

2. Vigorous physical activity (i.e. aerobics, running, fast bicycling, or fast swimming in 
your leisure time)? 

During the last week, on how many days did you do vigorous 

physical activities for at least 10 minutes at a time? 
 

____ days/week 

How much time did you usually spend on one of these days 

doing vigorous physical activities in your leisure time? 
 

____ hours/day 

____ 

minutes/day 

 

3. Moderate physical activities (i.e. bicycling at a regular pace, swimming at a regular 
pace, and doubles tennis in your leisure time) 

During the past week, on how many days did you do moderate 

activities for at least 10 minutes at a time? 
 

____ days/week 

How much time did you usually spend on one of these days 

doing moderate physical activities in your leisure time? 
 

____ hours/day 

____ 
minutes/day 

 

Comments: 
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Part 5: Time spent sitting 
 

The last questions are about the time you spend sitting while at work, at home, 
while doing course work and during leisure time.  This may include time spent 

sitting at a desk, visiting friends, reading or sitting or lying down to watch 

television. Do not include any time spent sitting in a motor vehicle that you have 

already told me about. 

 

1. Time spent sitting  

During the last week, how much time did you usually spend 

sitting on a weekday? 
 

____ hours/day 

____ 

minutes/day 

During the last week, how much time did you usually spend 

sitting on a weekend day? 
 

____ hours/day 

____ 

minutes/day 

 

Comments: 
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Appendix I  

Fatigue Symptoms Checklist 

Feelings of Fatigue 
(Yoshitake, 1971) 

We are interested in finding out about the kinds of fatigue that people are 

experiencing over the last week.  Please rank to what degree you are experiencing 

the following symptoms of fatigue by checking (√) one box in each row.  

                                      1 = Not at all     2 = Somewhat    3 = Moderately so   4 = Very much so 

I FEEL… 1 2 3 4 

That my head is heavy     

Tired over my whole body     

Tired in my legs     

Like yawning     

Like my brain is hot, muddled or 

foggy 

    

Drowsy     

Like my eyes are strained     

Clumsy when moving     

Unsteady when standing     

I want to lie down     

I cannot think     

I am weary of talking     

Nervous     

Unable to concentrate     

I am unable to take an interest in 

things 

    

I am apt to forget things     

That I lack self-confidence     

Anxious     

I am unable to straighten my posture     

That I have no patience     

Like I have a headache     

Stiff in the shoulders     

A pain in my back     

Like I have trouble breathing     

Thirsty     

Like my voice is husky     

Like I have spasms of the eyelids     

Dizzy     

Like I have tremors in my limbs     

Ill      
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Appendix J                                                                                             

Centre for Epidemiological Studies and Depressive Symptomatology  

Emotional Well Being 
(Radloff, 1977) 

Below is a list of the ways you might have felt or behaved.  Please rank how often you have 

felt this way during the past week by checking one box ( ) in each row. 

  1 = Rarely or none of the time (less than 1 day); 

2 = Some or a little of the time (1-2 days); 

3 = Occasionally or a moderate amount of time (3-4days); 

4 = Most or all of the time (5-7 days) 

 1 2 3 4 

I was bothered by things that usually don’t bother me     

I did not feel like eating; my appetite was poor      

I felt that I could not shake off the blues even with the help 

from my family or friends 

    

I felt I was just as good as other people     

I had trouble keeping my mind on what I was doing     

I felt depressed     

I felt that everything I did was an effort     

I felt hopeful about the future     

I thought my life had been a failure     

I felt fearful     

My sleep was restful     

I was happy     

I talked less than usual     

I felt lonely     

People were unfriendly     

I enjoyed life     

I had crying spells     

I felt sad     

I felt that people dislike me     

I could not get “going”     
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Appendix K 

Inventory of Functional Status After Childbirth 

Functional Status After Childbirth 
(Fawcett, Tulman, & Myers, 1988) 

Please think about the time since you have given birth to your baby, and then respond 

to the following items. 

Part 1: Household responsibilities 

1. Please check ( ) each box that corresponds with all the usual household 
responsibilities you had prior to your baby's birth 

 ( ) 

Care of family members  

Cleaning the house  

Tidying the house (making the bed, picking up)  

Laundry  

Doing dishes  

Cooking  

Household business (paying bills, banking)   

Grocery shopping  

Shopping, other than groceries  

Doing errands  

Heavy housework, maintenance work (painting)  

Caring for pets  
 

2. Indicate to what extent you have resumed these responsibilities since the baby was born. 

1 = Not at all    2 = Just beginning     3 = Partially     4 = Fully 

 1 2 3 4 

Care of family members     

Cleaning the house     

Tidying the house (making the bed, picking up)     

Laundry     

Doing dishes     

Cooking     

Household business (paying bills, banking)     

Grocery shopping     

Shopping, other than groceries     

Doing errands     

Heavy housework, maintenance work (painting)     

Caring for pets      

Comments: 
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Part 2: Social and community activities 

 

1. Please check ( ) each box that corresponds with all the usual social and 

community activities you were involved in prior to your baby's birth. 
 

 ( ) 

Community services organizations  

Professional organizations  

Religious organizations  

Socializing with friends  

Socializing with relatives  

Social clubs  

 

2. Indicate to what extent you have resumed these responsibilities since the baby 

was born. 
 

1 = Not at all      2 = Just beginning       3 = Partially       4 = Fully 
 

 

 1 2 3 4 

Community services organizations     

Professional organizations     

Religious organizations     

Socializing with friends     

Socializing with relatives     

Social clubs     
 
Comments: 
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Part 3: Baby care 

Please rank to what degree you have assumed your part of the following aspects of 

the baby‟s care. 

 

1 = Not at all      2 = Just beginning       3 = Partially       4 = Fully 
 

 

 1 2 3 4 

Daytime feeding     

Night feeding     

Bathe the baby     

Change diapers     

Change the baby’s clothes     

Play with the baby     

Comments: 
 

 

Part 4: Self-care 

Please respond to the following phrases based on how your life has been during the 

past week or two. 

1 = Never   2 = Sometimes   3 = Most of the time   4 = All of the time 
 

  1 2 3 4 

Spend much of the day lying down     

Sit during much of the day     

Spend much of the day sleeping or dozing     

Stand for only short periods of time     

Spend most of the day in my 

nightgown/bathrobe 

    

Take walks     

Go up and down stairs     

Walk slowly     

Comments: 
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Part 5: Work 

If you are currently employed, please respond to the following items. 

Please respond to the following phrases based on how your life at work has been 

during the past week or two. 

 

1 = Never       2 = Sometimes       3 = Most of the time       4 = All of the 
time 

 

 

 1 2 3 4 

I am accomplishing as much as usual in my job     

I act irritable towards my coworkers (sharp 

answers) 

    

I am working shorter hours     

I am doing my job as carefully/accurately as 

usual 

    

Comments: 
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Appendix L 

Labour Experience and Postpartum Information 

Postpartum Background Information 

 
Please check or fill in the blanks as they apply to you and your family. 

Please only check one. 
This form is similar to the one you already completed, we are interested 

in finding out about your birth and postpartum experiences.  
 

Date completed________________      Baby’s birthday___________________ 

 

Family 

How many people live in your household including yourself ?  __________ 

 
Employment 

Are you currently employed? 

 

 Yes (includes maternity leave) 
 No 

 

If yes, how many hours are you working a week? _______hours/week 

 
Infant Feeding 

What type of feeding style are you currently using with your newborn?  

 

 Breastfeeding 

 Bottle feeding 

 Mixed (bottle and breastfeeding)  

 
Weight 

Has your weight changed significantly since you gave birth?   

 
 Yes       

  No 

 

If yes, how much have you lost or gained? (enter a number)  

______  pounds or   kilograms         
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Labour Experience 

How long was your labour? __________ (hours) 

 

Were you induced?    

  

 Yes 

 No 

 
What type of delivery did you have? 

    

 Vaginal 

 Planned Caesarean 

 Unexpected Caesarean 

 

Did you have an epidural? 

 

 Yes 

 No    

 

Did you tear during childbirth? 

 

 Yes 
 I didn‟t tear but I had an episiotomy 

 I had an episiotomy, but tore anyway 

 No, I didn‟t tear at all 

 

If you tore, how bad was it? 

 

 First-degree (least, few or no stitches) 

 Second-degree 

 Third-degree 

 Fourth-degree (most serious) 

 I don‟t know 

 

How prepared did you feel for the birth process?   (circle a number)  

 

Prepared Somewhat prepared     Neither   Somewhat unprepared   Unprepared    
  

     1                 2          3                 4               5  
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How easy would you describe the physical and emotional demands of your 

labour?  (circle a number) 

 

Easy  Somewhat easy      Neither    Somewhat hard  Hard 

    1               2            3  4                 5   

 

How would you describe the experience of labour?  (circle a number) 

 
Easy     Good  Hard but bearable     Difficult/Uncomfortable  

     1         2               3      4   

 

Did you or the baby have any health problems during labour/delivery? 

 

Mom   Yes 

 No 

Baby 

 Yes 

 No 

 

If yes, please describe: 

__________________________________________________________________

__________________________________________________________________
__________________________________________________________________

__________________________________________________________________  
 

 

Postpartum 

How has your recovery and healing process been? 

 

Easy   Somewhat easy       Neither       Somewhat hard  Hard 

   1     2             3      4       5 

 

What is the hardest thing you have been trying to cope with since birth? 

 

__________________________________________________________________ 

 
What piece of information do you feel should have been included in your 

prenatal classes about the postpartum period but was not covered?  

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

 

 



 

120 

Do you have help with childcare?                                                                                                                                      

 Yes 

 No 

 

If yes, how often and for how long? 

___________times per week                   ____________hours/day or 

__________minutes/day 

 
How beneficial is the help? 

 

Helpful Somewhat helpful   Neither        Somewhat unhelpful   Not helpful  

 

     1   2           3     4     5  

 
Sleep 

Do you have at least 4 hours of uninterrupted sleep at night between 

feedings? 

 Yes 

 No 

 

How many times are you usually up with your baby at night? _______ 

 
Temperament 

How would you describe your baby’s temperament? 

 

Easy/ good natured   Neither    Difficult/hard 

to satisfy  

           1                          2                         3                    4                            5  

 

Compared to most babies of the same age, do you think that your baby fusses 

and cries? 

 

___Less often ___More often ___About the same  ___Undecided 

 

 

Please list any medications you are currently taking or have taken since birth 

__________________________________________________________________
__________________________________________________________________

____________ 
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Appendix M 

Postpartum 12-week Information 

Postpartum Background Information 

 
Please check or fill in the blanks as they apply to you and your family. 

Please only check one. 
This form is similar to the one you already completed, we are interested 

in finding out about your birth and postpartum experiences.  
 

Date completed________________      Baby’s Birthday___________________ 

 

Infant Feeding 

What type of feeding style are you currently using with your newborn?  

 

 Breastfeeding 

 Bottle feeding 

 Mixed (bottle and breastfeeding)  

 
Weight 

Has your weight changed significantly since you gave birth?   

 

 Yes       

  No 

 

If yes, how much have you lost or gained? (enter a number)  

______  pounds or   kilograms         

 

Have you or the baby had any health problems over the last 6 weeks? 

 

Mom   Yes 

 No 

Baby 
 Yes 

 No 

 

If yes, please describe: 

__________________________________________________________________

__________________________________________________________________ 
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Postpartum 

How has your recovery and healing process been? 

 

Easy   Somewhat easy       Neither       Somewhat hard  Hard 

   1     2             3      4       5 

 

What is the hardest thing you have been trying to cope with since 6-weeks 

postpartum? 

__________________________________________________________________ 

 

Do you have help with childcare?                                                                                                                                      

 Yes 

 No 

 

If yes, how often and for how long? 

___________times per week                   ____________hours/day or 

__________minutes/day 

 

How beneficial is the help? 

 

Helpful Somewhat helpful   Neither Somewhat unhelpful   Not helpful 

 
     1   2           3     4     5  

 
Sleep 

Do you have at least 4 hours of uninterrupted sleep at night between 

feedings? 

 Yes 

 No 

 

How many times are you usually up with your baby at night? _______ 

 

Temperament 

How would you describe your baby’s temperament?  

 

Easy/ good natured   Neither    Difficult/hard 

to satisfy  

           1                          2                         3                    4                            5  

 

Compared to most babies of the same age, do you think that your baby fusses 

and cries? 

 

___Less often ___More often ___About the same ___Undecided 
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Please list any medications you are currently taking or have taken since birth 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

  

Comments:________________________________________________________  
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Appendix N 

Six Week Cover-Letter 

 

  
3045 Baseline Road 

Ottawa, ON, K2H 8P4      c/o School of Nursing 
        92 Barrie Street 
        Kingston, ON, K7L 3N6  

 

Dear participant, 

 
I am writing to request your continued participation in the second of three rounds of 

surveying that is part of this research study that is examining how exercise influences 
fatigue, mood, and functioning levels of first-time mothers during pregnancy and the first 
12-weeks postpartum.   

 
You have already completed the prenatal portion of this research study during your 

prenatal classes, I would very much appreciate it, if you would continue to assist me with 
this study and complete the attached questionnaires and send it back to me.  If you are 
feeling fatigued, please take a break and return to the questionnaires when you are ready, 

they do not need to be completed all at once.  I will try to follow-up with you in a week to 
remind you to return the questionnaires.  

 
I hope you will be able to continue to participate, your continued support is very 
important for the successful completion of this research.  If you have any questions 

regarding the study, or require any further information, please do not hesitate to contact 
me by phone 613-884-6980, or e-mail 6ib2@queensu.ca. 

 
Yours truly, 
 

 
 

 
Ibo Barbacsy-MacDonald, RN, BHK, BScN, MScN(c) 
Graduate Student. School of Nursing, Queen‟s University 

mailto:6ib2@queensu.ca
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Appendix O 

12-week Cover-Letter 

  
3045 Baseline Road 

Ottawa, ON, K2H 8P4      c/o School of Nursing 
        92 Barrie Street 
        Kingston, ON, K7L 3N6  

Dear participant, 
 

Six weeks ago, we sent you a package of questionnaires seeking you participation in the 
second round of a research study on how exercise influences fatigue, mood, and 
functioning levels of first-time mothers during pregnancy and the first 12-weeks 

postpartum.  The study involves three rounds of surveying, so please complete the 
questionnaires again.  Please complete and return the questionnaires at the end of your 

twelve week postpartum period.  If you are feeling fatigued, please take a break and 
return to the questionnaires when you are ready.  I will follow-up with you in a week to 
remind you to return the questionnaires in the self-addressed and stamped envelope. Your 

contribution to the success of this study is greatly appreciated.  
 

 
I would like to thank-you for taking the time to participate in this research project. If you 
would like to ask any questions regarding the study, or require any further information, 

please do not hesitate to contact me by phone 613-884-6980, or e-mail 6ib2@queensu.ca. 
 
Yours truly, 

 
 

 
Ibo Barbacsy-MacDonald, RN, BHK, BScN, MScN(c) 
Graduate Student 
 

 

 

 

 

 

mailto:6ib2@queensu.ca
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Appendix P                                                                                          

Physical Activity Change Over the Study

 

Figure 8.   Proportion (%) of women who changed their physical activity category from 

pregnancy to 6-weeks, 6-weeks to 12-weeks, and pregnancy to 12-weeks postpartum. 
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Appendix Q                                                                                                                                                 

Correlation Table 
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Appendix R                                                                                                                                                 

Comparison of Demographic, Labour and Postpartum Variables and Functional Status 

Unadjusted Pregnancy, Labour, and Demographic Variable Ratios by Functional Status at 6- and 12-weeks postpartum 

Variable 6-weeks 12-weeks 

  Low functioning 

(n = 69) 

n = (%) 

High functioning 

(n= 22) 

n = (%) 

OR (95% CI) Low functioning 

(n = 29) 

n = (%) 

High functioning 

(n = 44) 

n = (%) 

OR (95% CI) 

Pregnancy        

Weight Gained 24 (35) 8 (36) .93 (.34, 2.54) 11 (38) 13 (30) 1.46 (.54, 3.93) 

 Lost 45 (65) 14 (64)  18 (62) 31 (70)  

Labour        

Length of 

labour 

< 12 hours 35 (53) 15 (68) 1.90 (.69, 5.26) 12 (43) 19 (44) .95 (.36, 2.48) 

 > 12 hours 31 (47) 7 (32)  16 (57) 24 (56)  

Preparedness 

for labour 

Unprepared 7 (10) 2 (9) 1.15 (.22, 5.98) 3 (10) 2 (5) 2.42 (.38, 

15.49) 

 Prepared 61 (90) 20 (91)  26 (90) 42 (95)  
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Table - continued 

Variable 6-weeks 12-weeks 

 Low functioning 

(n = 69) 

n = (%) 

High functioning 

(n= 22) 

n = (%) 

OR (95% CI) Low functioning 

(n = 29) 

n = (%) 

High functioning 

(n = 44) 

n = (%) 

OR (95% CI) 

Demands of 

labour 

Hard 47 (70) 12 (55) 1.96 (.73, 5.27) 21 (78) 24 (56) 2.92 (.99, 8.62) 

 Easy 20 (30) 10 (45)  6 (22) 20 (45)  

Tearing Yes 44 (68) 17 (81) .49 (.15, 1.65) 19 (68) 34 (79) .56 (.19, 1.65) 

 No 21 (32) 4 (19)  9 (32) 9 (21)  

Demographic        

Marital 

Status 

Other 8 (12) 2 (9)  7 (24) 2 (4) .15 (.03, .78)* 

 Married 61 (88) 20 (91) .76 (.15, 3.89) 22 (76) 42 (96)  

Education College or 

less 

20 (29) 2 (9)  9 (31) 7 (16) .42 (.14, 1.30) 

 University or 

higher 

49 (71) 20 (91) .25 (.05, 1.15) 20 (69) 37 (84)  

Income < $60,000 12 (18) 1 (4) .22 (.03, 1.82) 6 (20) 1 (2) .09 (.01, .81)* 

$60,000+ 56 (82) 21 (96)  23 (79) 42 (98)   
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Table - continued 

Variable 6-weeks 12-weeks 

 Low functioning 

(n = 69) 

n = (%) 

High functioning 

(n= 22) 

n = (%) 

OR (95% CI) Low functioning 

(n = 29) 

n = (%) 

High functioning 

(n = 44) 

n = (%) 

OR (95% CI) 

        

        

Age 31-40 29 (43) 8 (36) .82 (.38, 1.75) 13 (45) 21 (49) 1.18 (.46, 3.02) 

 20-30 39 (57) 14 (64)  16 (55) 22 (51)  

Ethnicity Other 9 (13) 1 (4) .32 (.04, 2.66) 1 (3) 4 (9) 2.80 (.30, 

26.40) 

 Caucasian 60 (87) 21 (96)  28 (97) 40 (91)  

 


