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ABSTRACT

 Background:  Social roles, such as being married, employed, or having children, 

have been shown to have independent negative relationships with moderate to vigorous 

physical activity (MVPA) levels among women. Increasing the number of women with 

children that meets physical activity guidelines is critical to reduce chronic disease and 

early mortality in this population.  However, few studies have examined the relationship 

between holding multiple social roles, MVPA, and leisure-time physical activity (LTPA) 

among women with children.  The study had two aims: 1) to determine the relationship 

between objectively measured MVPA by social roles and 2) to examine the frequency of 

specific leisure time physical activities by social role. In addition, mean daily MVPA 

minutes and status of meeting MVPA guidelines among women with children by social 

role were measured. For this study, social role is  defined as employment status, marital 

status, and phase of motherhood, which is defined by age category of youngest child (< 6 

years, 7-13 years, and > 13 years).    

Methods: The sample consisted of women (ages 18-60) from the 2003-2006 National 

Health and Nutrition Examination Survey (NHANES).  Each participant wore an 

accelerometer (ActiGraph-AM 7164) for at least four days with at least 10 hours of daily 

wearing.  Prevalence of types of LTPA and minutes of MVPA by social role was 

analyzed among women with children by social role was also examined. Adjusted 

multiple linear regression analysis was used to examine the association between daily 

mean MVPA minutes and all social roles: marital status, employment status, and age 
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range of youngest child.  Bivariate analysis was used to determine prevalence of LTPA 

and status of meeting MVPA guidelines.  

Results: For the first aim, employment status and phase of motherhood were associated 

with MVPA after controlling for the participant’s age, race, education, household 

income, and participant BMI (p=.0000). Homemakers compared to employed women had 

less daily MVPA (p=0.036) and women whose youngest child was under 6 (p=0.008) or 

over 13 (p=0.006) had significantly less daily MVPA minutes per day compared to 

women whose youngest child was between the ages of 6 and 13.   

For the second aim, walking was the most frequently reported LTPA activity by social 

role among the participant sample. In the bivariate analysis, women whose youngest child 

was over the age of 13 were less likely to meet MVPA guidelines (29%) compared to 

women whose youngest child was under 6 (42%) or between the ages of 6 and 13 (46%).  

Conclusion:  Results from our study indicate that employment status and phase of 

motherhood should be considered when developing policies or interventions to increase 

MVPA among women with children.  In addition, our study found that walking is a 

popular LTPA among women with children across social roles.  Overall, understanding 

the influence of social roles on MVPA and LTPA among women with children can help 

to address the challenges in increasing PA among women with children.
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CHAPTER 1 

INTRODUCTION

1.1. PROBLEM STATEMENT 

Physical activity has been recognized as an important factor in increasing 

longevity, quality of life, and reducing risks of early mortality and comorbidities such as 

heart disease, stroke, some cancers, and diabetes (WHO, 2018).  However, most 

Americans do not meet minimum recommendations for physical activity to gain health 

benefits (CDC, 2015a).  In addition, women are more likely than their male counterparts 

to participate in less physical activity at every stage of the life course (CDC, 2014).   

Research, policies, and interventions have targeted women in an attempt to reduce 

the mortality, morbidity, and cost (estimated at up to 131 billion U.S. dollars yearly) 

related to inadequate physical activity (Carlson et al., 2015).  However, to address 

inadequate physical activity among women, it is imperative to consider social roles, such 

as becoming employed, getting married, and having children, which are life transitions 

that are associated with declining physical activity among women (Brown & Trost, 

2003).   

Although objective data are available, little research has been done to determine 

daily average minutes of Moderate to Vigorous Physical Activity (MVPA) among 

women and the association between MVPA levels and social roles such as marriage, 

employment, and motherhood.  In addition, there is limited understanding of which type 

of leisure time physical activity (LTPA) are preferred among women with children by 
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marital status, employment status, and age of youngest child.  This study utilized a 

national sample of women with objectively measured moderate to vigorous activity 

(MVPA) and to examine the association between MVPA and LTPA by marital status, 

employment status, and age category of youngest child.  Data were obtained from the 

2003–2006 National Health and Nutrition Examination Survey, which includes 

accelerometer data, for 476 women (18–60 years) to conduct this study.  The theoretical 

framework that guided the study is the “Ecological Model of Four Domains of Active 

Living” which acknowledges the influence of family situation and occupation on physical 

activity (Sallis et al., 2006).  

The study addressed the following specific aims:  

Specific Aim 1: 

Determine the relationship between objectively measured MVPA and marital status, 

employment status, and phase of motherhood (age of youngest child being < 6 years, 7-

13 years, or > 13 years) controlling for race/ethnicity, mother’s age, income, education, 

and BMI.   

Hypotheses  

a. Women who are employed will have higher daily mean MVPA than 

unemployed women 

b. Women who are married will have lower daily mean MVPA than 

women who are not married 

c. Among women with children, those with children aged 6 and under, 

daily mean MVPA will be lower compared to women whose youngest 

child is 6 years of age or older  

 



www.manaraa.com

3 

 

Specific Aim 2:  

Examine the frequency of specific types of leisure time physical activities among women 

with children, in addition to measuring mean daily MVPA minutes and status of meeting 

MVPA guidelines among women with children by social role. Social role is defined as 

employment status, marital status, and phase of motherhood (age of youngest child being 

< 6 years, 7-13 years, or > 13 years).  

Hypothesis  

a. Among the participant sample of women with children, the most popular 

types of LTPA will vary by marital status, employment status, and phase 

of motherhood.     

This research adds to the body of literature by addressing physical activity among 

women with children from the lens and context of social roles, namely, employment 

status, marital status, and age of child.  The following chapters will address: 2) 

background and significance, 3) Methodology, 4) Manuscripts for Specific Aim 1 and 

manuscript for Specific Aim 2, and 5) Summary, Implications, and Recommendations. 
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CHAPTER 2

BACKGROUND AND SIGNIFICANCE 

2.1. DEFINITION OF PHYSICAL ACTIVITY 

“Physical activity (PA) is defined as any bodily movement produced by skeletal 

muscles that results in energy expenditure” (Caspersen et al., 1985).  Physical activity 

and exercise are not synonymous; rather, exercise is a means of engaging in physical 

activity (WHO, 2018). Exercise is defined as any activity that seeks to maintain or 

improve physical activity, regardless of whether it is structured, planned, or repetitive 

(WHO, 2018).  

2.2. PHYSICAL ACTIVITY INTENSITY 

Physical activity is measured commonly by intensity.  To estimate physical 

activity intensity, researchers typically use level classifications such as vigorous, 

moderate, light, or sedentary activity.  These level classifications are usually denoted by 

name and acronyms, such as Vigorous Physical Activity (VPA), Moderate to Vigorous 

Physical Activity (MVPA), Moderate Physical Activity (MPA), and Light Physical 

Activity (LPA).  These level classifications are classified METs, metabolic equivalents, 

values and are linked to specific activities to which these values are classified.  A MET is 

defined as the ratio of an activity’s metabolic rate and the resting metabolic rate (Tudor-

Locke et al., 2011).  Based on the model proposed by Pate (1995), a coding method of 

classifying physical activity intensity is by rate of energy expenditure.  METs value 
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assigned are: light, < 3 METs; moderate, 3-6 METs; and vigorous, > 6 METs (Pate, 

1995).   

2.3. TYPES OF PHYSICAL ACTIVITY  

In addition to PA intensity levels (i.e. VPA, MVPA, MPA, LPA, and sedentary), 

PA may also be classified by context or type such as leisure time, occupational physical 

activity, and transportation physical activity (See Table 2.1) (Troiano et al., 2008; U.S. 

Department of Transportation, 2016).  VPA includes  running, singles tennis, aerobics, 

and jump rope, while MPA would include walking, hiking, doubles tennis, pushing a 

lawnmower (B. E. Ainsworth et al., 1993).  In literature, VPA and MPA are often 

combined and considered MVPA (>3 METs).  LPA, such as slow walking, light chores, 

or light gardening involves an energy expenditure of 1.6-2.9 METs (Pate et al., 2008).  

Contexts in which physical activity can be performed includes occupational (for example, 

construction work), transportation (e.g. walking or cycling to work), and Leisure-Time 

Physical Activity (LTPA) (i.e. walking, dancing, or swimming)  (Caspersen et al., 1985; 

Troped et al., 2003; WHO, 2018).  Sedentary behavior, described as resting quietly, 

studying, sitting, or watching television involves energy expenditure of 1.0-1.5 METs 

(Pate et al., 2008).     

2.4. PHYSICAL ACTIVITY RECOMMENDATIONS  

The World Health Organization (WHO), Physical Activity Guidelines for 

America association, American Heart Association (AHA), and American College and 

Sports Medicine (ACSM) all concur with the following guidelines: 150 minutes per week 

of moderate intensity exercise (i.e. walking) or 75 minutes per week of vigorous exercise 

(i.e. running) (American College and Sports Medicine & American Heart Association, 

2007; US Department of Health and Human Services, 2008, 2008).  In addition to aerobic 
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activity and avoiding sedentary behavior, recommendations also include strength training 

at least twice a week and stretching all major muscle groups (American College and 

Sports Medicine & American Heart Association, 2007; CDC, 2015a; WHO, 2017).  The 

purposes of physical activity recommendations are to increase quality of life, longevity, 

and reduce risk factors, morbidity, and comorbidities associated with sedentary behavior.   

2.5. PHYSICAL ACTIVITY AND RISK OF MORBIDITY, COMORBIDITY, AND 

QUALITY OF LIFE 

Participation in physical activity reduces the risk for non-communicable diseases 

(NCD), increases quality of life, mental well-being, and reduces incidence of obesity 

(CDC, 2014).  World Health Organization (WHO) estimates that physical inactivity is the 

4th leading cause of death, responsible for an estimated 3.2 million deaths annually 

(WHO, 2017).  Negative health outcomes associated with insufficient physical activity 

are higher rates of hypertension, obesity, heart disease, cancer, stroke, accelerated brain 

aging, metabolic syndrome, and diabetes (Flegal et al., 2016; Heron, 2016; National 

Center for Health Statistics, 2016; C. Ogden et al., 2013; Tucker et al., 2016; Willey et 

al., 2016).  In 2014, the top ten causes of death were responsible for 74% of all deaths 

occurring in the United States (Heron, 2016).  Research indicates that increasing physical 

activity reduces the risk for the following NCDs in the top 10 (See Figure 2.1), including: 

#1) heart disease, #2) cancer #4) cerebrovascular disease (i.e. stroke), #5) Alzheimer’s 

disease, #7) diabetes mellitus, and #9) kidney disease (Heron, 2016; Reiner et al., 2013) 

(Figure 2.1).  

2.6. CARDIOVASCULAR DISEASE 

Cardiovascular disease is the leading cause of death among women (Heron, 

2016). Hypertension, an important risk factor for cardiovascular disease, increases the 
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risk for having a stroke or kidney failure, the 4th and 9th top causes of death among 

women, respectively (CDC, 2018b; Heron, 2016).   According to the American Heart 

Association, physical inactivity is a risk factor for heart disease (Lloyd-Jones et al., 

2010).  Physical activity has as direct effect on blood pressure and can be used to manage 

mild to moderate hypertension (Carpio-Rivera et al., 2016; Ghadieh & Saab, 2015).  

Evidence suggests that there is a consistent and general reduction of risk of hypertension 

when meeting PA recommendations of 150 MVPA minutes per week (Lackland & 

Voeks, 2014).   

Exercise has become a part of clinical therapy in stable cases of cardiac artery 

disease, after myocardial infarctions, and heart failure (reduced ejection fraction) (Gielen, 

2017).   Furthermore, myocardial infarction, the process of myocardial cell death, is 

indicated by the elevation of cardiac troponins in the blood stream.  Research indicates 

that cardiac troponins are positively related to sedentary behavior (Harrington et al., 

2017). 

2.7. TYPE 2 DIABETES  

Type 2 diabetes is a condition where cells stop responding to insulin (reduced 

insulin sensitivity) leaving glucose in the bloodstream (CDC, 2017a).  Although this 

serious condition which is can lead to kidney failure, heart disease, stroke, and vision 

loss, the disease outcome and prognosis is modifiable (CDC, 2018c).  Physical activity is 

positively associated with increased insulin sensitivity in people with type 2 diabetes and 

those without diabetes (Albright et al., 2000; Andrews et al., 2011).  In type 2 diabetics 

and nondiabetics, vigorous activity, specifically high intensity exercise, can improve 

blood glucose from 1-3 days post-training (Adams, 2013).  Furthermore, exercise also 
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improves nerve functioning related to diabetic foot, a condition in which can lead to 

amputations for diabetes (Matos et al., 2018).  

2.8. CANCER 

Studies suggest that physical activity reduces the incidence of cancer (I. M. Lee, 

2003; WHO, 2018).  Hypotheses suggests that the effects of physical activity on 

biological mechanisms such as hormones, insulin release, and body composition and the 

effect on the body alters cancer (Friedenreich et al., 2010).  Adhering to physical activity 

recommendations can result in health benefits that are associated with reduced risk of 

colorectal cancer (Vries et al., 2010).  The risk of breast cancers is decreased by 

increasing dosage of moderate, or vigorous physical activity (Wu et al., 2013).  In 

addition, survival rates may be increased among cancer survivors, including breast cancer 

survivors who participate in physical activity (i.e. walking) (Holmes et al., 2005; Ibrahim 

& Al-Homaidh, 2011).  This may be due to lower odds of recurrence, which are 

influenced by physical activity.  These cancer biomarkers include immunity, insulin 

circulation, and inflammation (Ballard-Barbash et al., 2012).   

2.9. OBESITY 

Obesity, defined as a body mass index (BMI, kg/m2) in excess of, 30 kg/m2. is 

related to the leading causes of preventable death, such as heart disease, stroke, type 2 

diabetes, and certain cancers (CDC, 2018a).  In addition, risk of the disease and 

consequences are increased by the presence of obesity (Bray, 2004).  Additional 

consequences of obesity relate to the increase in adipose tissue, joint issues and sleep 

apnea (Bray, 2004).  CDC estimates that over 1/3 of women in the U.S. are obese 

(36.5%) (C. L. Ogden et al., 2014).  Despite shorter life expectancy of those who are 
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obese, medical costs may be higher (Nagai et al., 2012).  Estimates of medical costs 

associated with obesity were approximately 147 billion dollars in 2008 (CDC, 2018a).   

Recommendations of lifestyle modification to decrease incidence of obesity 

involves physical activity (Wadden et al., 2012).  Physical activity is associated with an 

increased likelihood of weight loss and weight gain prevention (Choi et al., 2012).  

Furthermore, those who are physical active have smaller increases in waist circumference 

that their less active counterparts (Choi et al., 2012; Kyryliuk et al., 2015; Barbara 

Sternfeld et al., 2004).   

2.10. PHYSICAL ACTIVITY AND MENTAL HEALTH  

In addition, to physical benefits, those who engage in adequate PA increase the 

likelihood of improved mental health and prevention of depression.  Low levels of LTPA 

is independently associated with cognitive decline, a risk factor to dementia (Willey et 

al., 2016).  Engaging in regular physical activity, moderate or vigorous, may lower risk 

for anxiety and depression (De Mello et al., 2013; Mammen & Faulkner, 2013b; 

Robertson et al., 2012).  Furthermore, a study by Searle et al (2011) indicates general 

practitioners generally believe physical activity assists in managing depressive 

symptoms.  

2.11. COST OF PHYSICAL INACTIVITY 

A review found that insufficient physical activity is related to all-cause mortality 

and comorbidities such as cardiovascular disease, type 2 diabetes, metabolic syndrome 

and some cancers (Rezende et al., 2014).  These health impacts also have an economic 

cost.  Carlson et al (2015) estimated that yearly, $117-$131 billion dollars were 

associated with inadequate physical activity.  This data was analyzed using the National 

Health Interview Survey (2004-2010) and Medical Expenditure Panel survey (2006-
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2011) (Carlson et al., 2015).  Inadequate or insufficient physical activity was defined as 

adults either reporting no physical activity or reporting levels that were below 

recommended guidelines.  The National Health Interview Survey and the Medical 

Expenditure Panel survey linked data from both surveys and an econometric model was 

used to conduct the analysis (Carlson et al., 2015).   

Another study examined the relationship between physical activity and heath 

service utilization and cost in the United States (Kang & Xiang, 2017).  Again, data used 

were from the Medical Expenditure Panel-Household Survey (2007-2011).  Regular 

physical activity was defined as exercising at least three times per week.  Results found 

that adults who engaged in regular physical activity had lower costs in in-patient, 

emergency room, home health care, and prescription medicine costs (Kang & Xiang, 

2017).  In addition, adults who engaged in regular physical activity spent less on in-

patient, office visits, and home health care (Kang & Xiang, 2017).    

In conclusion, there are many benefits associated with physical activity and 

achieving recommended physical activity levels.  Benefits such as increased quality of 

life, ability to perform activities of daily living, and increased longevity have been 

documented (CDC, 2015b; Warburton et al., 2010).  Overall, it is clear that increasing 

physical activity is a major factor in achieving optimal health.  

2.12. WOMEN AND PHYSICAL ACTIVITY 

Despite the potential benefits of engaging in PA at the recommended level, only 

49% of adults in the United States  meet physical activity aerobic guidelines (Blackwell 

et al., 2014a).  From 1988-2010, adults reporting no leisure time physical activity 

increased from 19.1% to 51.7% and from 11.4% to 43.5% among women and men, 

respectively (Ladabaum et al., 2014). 
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Across the life span, women are generally less active than their male counterparts 

(CDC, 2014; Nader et al., 2008; Telford et al., 2016; Troiano et al., 2008; Trost et al., 

2002).  According to National Health Interview Survey (2014), only 45% of women meet 

sufficient levels of aerobic guidelines for PA and 54% are inactive or sufficiently inactive 

(Blackwell et al., 2014a).  Fifty-one percent of women meet neither aerobic or muscle 

strengthening guidelines and only 17.6% of U.S. women meet full guidelines for aerobic 

activity and muscle-strengthening activity (Blackwell et al., 2014a).  As research 

indicates that women do not meet recommended physical activity levels, understanding 

the factors that are associated with PA and how these factors interrelate with one another 

and interact with PA is critical to understanding how to physical activity levels among 

women.  

Specific intervention and education efforts in addition to broad-based policy, 

program, and environmental initiatives are needed to increase physical activity among 

women (Baker et al., 2015; Prince et al., 2014; van Sluijs et al., 2011).  These efforts 

should be based on understanding determinants  that influence intensity, duration, and 

type of physical activity (Addy et al., 2004; Bauman et al., 2012; Beighle & Morrow, 

2014; Brownson et al., 2001; Cleland et al., 2015; Dishman et al., 1985; Flegal et al., 

2016; Giles-Corti & Donovan, 2002; Horodyska et al., 2015; Li et al., 2012; Soderlund, 

2016; Solmon, 2015).    

2.13. LIFE TRANSITION AND PHYSICAL ACTIVITY  

The transition to adulthood for women includes changes in the areas of location, 

educational pursuits, employment, living arrangement, relationship status, and social 

roles (Allender et al., 2008).  Due to a variety of reasons presented in the sections below,  

inverse effects may occur between experiencing a life change and engaging in physical 
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activity (Larouche et al., 2012a; Taniguchi & Shupe, 2014).  Below is a review of the 

evidence that examines life changes among women and the implications for physical 

activity and identifies gaps in current research on physical activity levels among women.  

2.14. MARITAL STATUS AND PHYSICAL ACTIVITY  

Change in a relationship status, such as marriage, is considered a life change 

event as it is a significant change that can occur across the life course (Allender et al., 

2008).  Although literature indicates that marriage may have health benefits, such as 

contributing to reduced risk heart disease and improved medication adherence with 

diabetes, the associations between physical activity and being married are mixed in 

literature (Haines et al., 2018; J. Liu et al., 2014; Lo et al., 2016).  Most literature 

indicates that marriage in women is associated with a decrease in PA although there is 

some evidence for no association and an increase in PA (Allender et al., 2006, 2008; 

Berge et al., 2011; Engberg et al., 2012a; Ortega et al., 2011).  These are presented 

below.   

A longitudinal study with over 20,000 Australian women found a negative 

association between physical activity levels and marriage over a period of three years.  

Results of the self-report analyses indicated getting married was associated with 

increased odds of decreasing physical activity (Brown & Trost, 2003).  Another 

Australian study, using self-reported data for over 11,000 women (aged 20-27) again 

found that those who were married had the lowest odds of being active (Uijtdewilligen et 

al., 2015).  

A 19-year longitudinal study in Germany also examined the impact of 

relationship status on physical activity (Rapp & Schneider, 2013).  Through self-report 

data collected on over 11,000 married couples, analyses found that there was a negative 
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effect of marriage on physical activity which continued into old age for women, even 

after adjusting for age and presence of children (Rapp & Schneider, 2013).   

A 12-year longitudinal Finnish study found that a change in relationship status 

meant a negative change in physical activity behavior (Josefsson et al., 2018).  The study 

examined the association between change in relationship status and change in smoking, 

alcohol consumption, BMI and physical activity.  Data was collected in four phases and 

found that all behaviors showed associations with relationship status change (Josefsson et 

al., 2018).  Specifically, physical activity decreased when entering a relationship and 

decreased after losing or exiting that relationship (Josefsson et al., 2018).  

Brown and Trost (2003) augments the conclusions above that marriage is 

associated with a decrease in physical activity.  A four-year follow-up longitudinal study 

indicated that Australian women (n=7281) who reported being active at baseline were 

more likely to report being inactive if they married at follow-up (Brown & Trost, 2003).  

Recommendations concluded with advising strategies to promote physical activity 

specific to life-change events (Brown & Trost, 2003).    

There are studies where the results indicate that marriage is not associated with 

physical activity changes.  Ortega (2010) reported only modest reductions in physical 

activity among Texas women (after changing from single to married).  In addition, Hull 

(2010) found through a University of Pittsburgh study (n=638) that changing from single 

to married was not significantly associated with a change in physical activity status.  

However, both Ortega and Hull had low sample sizes (n=37; n=60, respectively) 

regarding the sub-group of women participants who were in the category that changed 

from single to married (Hull et al., 2010; Ortega et al., 2011).  
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Berge (2011) found increases in physical activity among married women whose 

spouses promoted health behaviors.  The results of this population-based cohort study 

(n=1212) indicated that the likelihood in participating in >3.5hrs of physical activity per 

week was associated with health promotion attitudes and behaviors of their spouse (Berge 

et al., 2011).  Those whose spouse promoted healthy behaviors were more likely to 

participate in more than 3.5hrs of physical activity per week, compared to young women 

whose spouses did not promote healthy behavior (Berge et al., 2011).   

Allender (2008) also found that transition from single status to marriage was 

associated with significant positive changes.  Over the course of 10 years, a population-

based sample (n=558) reported their marital status and their physical activity levels 

through structured interviews (Allender et al., 2008).  Those who were single did not 

have significant change in their physical activity while those who were married 

experienced a decline pre-marriage followed by a rise and leveling off of physical 

activity levels (Allender et al., 2008).  

Overall, the relationship between marriage and health indicators vary and may 

coincide with relationship quality (W. J. Brown et al., 2009; Robles, 2014; Smith et al., 

2014).  Evidence indicates that there is change in physical activity levels after marriage 

and these changes can mean a decrease in physical activity for some.  

 Overall, studies in the literature may not address the intersectionality of marriage 

with physical activity or if marriage is examined, motherhood or employment status may 

not be addressed.  By not addressing marriage, or only addressing marital status, 

independent of related social roles approach can misrepresent the key life event changes 

and mechanisms through that simultaneously impact physical activity.  Therefore, it is 
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appropriate to examine the association of marriage with physical activity while including 

relevant coexisting variables.   

2.15. MOTHERHOOD AND PHYSICAL ACTIVITY 

Parenthood overall is correlated with a decline in physical activity among women  

(Bellows-Riecken & Rhodes, 2008; Brown & Trost, 2003; Hamilton & White, 2010; Hull 

et al., 2010; Larouche et al., 2012a; McIntyre & Rhodes, 2009).  Women are less likely to 

exercise or participate in physical activity through all stages of the life course compared 

to their male counterparts and this holds true in parenthood as well (Bellows-Riecken & 

Rhodes, 2008).  Studies have captured qualitative and quantitative data to explain and 

describe the reduction of physical activity that coincides with the onset of parenthood 

among women.  

Reduction of physical activity among women who become parents starts at the 

pregnancy stage.  Transition stages, such as pregnancy and post-partum, are correlated 

with lower physical activity levels (Evenson et al., 2004; Huberty et al., 2016).  Women 

who are pregnant  perceive that they: 1) are already active, 2) lack time to participate in 

physical activity, 3) lack motivation, and 4) lack social support (Coll et al., 2017).  In 

addition, women may not know physical activity guidelines that they should be meeting 

(Connelly et al., 2015).  Moderate to vigorous physical activity levels begin to decline 

during the third trimester of pregnancy and continue postpartum (Evenson & Wen, 2010; 

Gaston & Cramp, 2011; Pereira et al., 2007).   

After birth, physical activity levels continue to decline.  As women transition into 

motherhood, perceptions regarding time available to exercise, level of fatigue, social 

support and childcare needs change as well (McIntyre & Rhodes, 2009).  Therefore, it is 

not surprising that insufficient physical activity levels almost double postpartum (6 
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months) among women (12.6% to 21.7%) (Pereira et al., 2007).  Predictors of decreasing 

physical activity after pregnancy include working long hours during first trimester, 

weight retention after pregnancy, and lack of childcare (P. R. Brown et al., 2001; Pereira 

et al., 2007).  Also, mothers may perceive that they are  “already active” (Schmidt et al., 

2006).  This may be supported by studies that indicate mothers of young children 

participate in more light physical activity through caretaking duties and therefore may 

engage in more overall activity than their counterparts without children  (Gaston et al., 

2014; Schmidt et al., 2006).  Caretaking duties, including chores, may increase by two 

hours per day for women post-birth which can reduce availability of leisure time for 

physical activity (Craig & Mullan, 2010; Yavorsky et al., 2015) 

As the mother moves from having an infant to a young child, research indicates 

that physical activity levels still do not meet recommendations.  In fact, children at home 

(<16 years of age) increase the likelihood of insufficient physical activity among mothers 

(Berge et al., 2011; Gaston et al., 2014; B. Sternfeld et al., 1999; Uijtdewilligen et al., 

2014).  Younger children (<5 years of age) in the home negatively influence activity 

levels and available leisure time for parents (B. Sternfeld et al., 1999).  Two studies 

found that mothers were less likely to enjoy exercise with young children as it inhibited 

their choice of activity and enjoyment (Freysinger, 1994; Henderson, 1996).  Studies 

measuring impact of parenthood on physical activity found that having a child under six 

was associated with the lowest amount of MVPA  and that mothers participated in 7.7 

less minutes per day of MVPA than their counterparts without children (Adamo et al., 

2012; Gaston et al., 2014).   
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As the child ages, mothers may increase their MVPA, but their sedentary time 

may increase, also.  A study by Gaston et al (2014) found that mothers whose children 

were in the age range of 12-15 engaged in more sedentary time than women without 

children.  However, results also indicated that parents engaged in more LPA than non-

parents, though less MVPA (Gaston et al., 2014).  

Having even one child lowers a women’s odds of being physically active 

(Uijtdewilligen et al., 2015).  Barriers to inactivity among mothers may include low self-

efficacy, low prioritization, and inadequate planning of physical activity (Mailey et al., 

2016).  Suggestions for overcoming these barriers include focusing on increasing self-

efficacy to overcome exercise barriers, reducing the perspective that these barriers are 

insurmountable, and providing assistance to parents in the areas of planning for and 

engaging in exercise (Mailey et al., 2016).  

An active 35-year-old woman who is married with two children shared her 

perspective in nine interviews for a qualitative study that explored identity and physical 

activity (McGannon & Schinke, 2013).  Themes that emerged were that there was a 

patriarchal discourse and an identity as a “super mother” or “good mother” that was 

driving behavior relative to physical activity (McGannon & Schinke, 2013).  With the 

patriarchal discourse, the interviewee discussed that at a nuclear family with, the husband 

was the provider of the household, and the woman’s role centered on childcare and 

domestic labor (McGannon & Schinke, 2013).  In addition, as a super mother, to care for 

the family, other pursuits (i.e. career, personal hobbies, exercise) can be sacrificed to 

fulfill that role (McGannon & Schinke, 2013).  In addition, mothers who do not fulfill the 

role of taking care of the house and care for the children may be perceived as inadequate.  
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Time spent on personal pursuits, therefore, was accompanied by guilt (McGannon & 

Schinke, 2013).  In addition, interviews from her husband revealed that he supported 

working out as long as it did not affect him or the kids (McGannon & Schinke, 2013).  

This discourse suggests that there are social impediments to physical activity for mothers 

and partner support may inhibit self-efficacy.  

A 2002 intervention with 554 Australian women, with young children (ages 2-5), 

found that women who attended a group session where they shared strategies were 

significantly more likely to meet PA guidelines compared to women who only received 

print interventions and/or surveys (Miller et al., 2002).  Limitations of the study were that 

PA levels of the participants were measured through self-report, which increases the 

probability that social desirability influenced reported physical activity levels.  In 

addition, although PA strategies were implemented for group 3 participants following the 

group session, the study found that the intervention effect was small at 8-weeks follow-up 

and changes were not significantly different from the other groups at long-term follow-up 

(Miller et al., 2002).  However, results indicate partner support from women in similar 

life stages may be related to self-efficacy and increasing PA levels among this population 

(Miller et al., 2002).   

Self-efficacy and exercise readiness were constructs found to be correlated to 

short-term increases in physical activity among low-income mothers (Clarke et al., 2007; 

Fahrenwald et al., 2004; Jordan et al., 2008).  Low-income mothers who lost weight 

during an 8-week nutrition and physical activity program reported fewer perceived 

physical activity barriers than those who did not lose weight (Clarke et al., 2007).  Moms 

on the Move, an intervention program for U.S. women on WIC (a food supplement 
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program) found that provider-counseling approach was significantly correlated to higher 

physical activity levels (Fahrenwald et al., 2004).  Limitations are that providing 

counseling and comprehensive physical activity programs to low-income mothers may 

not be sustainable for the long-term due to cost needed to maintain increases of PA in 

large population (Fahrenwald et al., 2004).  In addition, self-efficacy and exercise 

readiness has already been correlated to PA many studies, however, there is limited 

evidence that self-efficacy and exercise readiness can influence long-term increases in 

PA if external challenges related to life transitions, social roles, and time available to 

exercise are not addressed.     

A systemic review of twelve interventions of mothers with children found that 

counseling on mother-specific barriers and encouraging community involvement in 

intervention development and implementation improved effectiveness (Hartman et al., 

2011).  Out of the 12 interventions selected for the review, only six had positive or 

significant reviews (Hartman et al., 2011).  Factors that were present in effective 

interventions were: 1) formative research, 2) based in theory, 3) behavior change 

strategies, 4) evidenced-based strategies and/or target-audience based (Hartman et al., 

2011).  Fahrenwald et al (2004) incorporated counseling about perceived barriers and 

worked with mothers to plan how to overcome these barriers.  These strategies were 

subsequently used in the intervention.   

 Overall, the literature indicates that transition to motherhood and motherhood is 

associated with barriers to exercise among women.  Barriers commonly found among all 

mothers are fatigue, lack of motivation, and lack of time.  Whereas other barriers are 

more specific to employment status, marital status, and phase of motherhood.  These 
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barriers include managing work-life balance, navigating structured schedules, finding 

care for children during exercise, and obtaining the support of a spouse (i.e. spouse 

agrees to care for the children while mother exercises).  It is clear that to address physical 

activity deficiencies, barriers specific to being a mother must be addressed.  

2.16. EMPLOYMENT AND PHYSICAL ACTIVITY AMONG WOMEN  

Macro-economic changes such as deindustrialization within the 20th and 21st 

century has influenced the employment industry in which services and knowledge is 

being provided in lieu of goods (Rind & Jones, 2014).  This restructuring of the 

workforce may be associated with declining levels of physical activity throughout the 

population.  Literature indicates that employment is related to a decrease in physical 

activity and increase in sedentary behavior among U.S. men and women (Castillo-

Retamal & Hinckson, 2011; Kwak et al., 2016; Larouche et al., 2012a).  Long work 

hours, stress, and sedentary behavior at work increase the risk of overall physical 

inactivity among adults (Kirk & Rhodes, 2011).    

The percentage of women in the workforce has increased steadily from the 1970’s 

and in 2015, 129 million or 51.7% of the civilian population in the workforce were 

women (Department of Labor, 2016).  Currently, 57% of women participate in the U.S. 

labor force and 52 million full time workers are women (U.S. Bureau of Labor Statistics, 

2017).  In addition, most women (70%) who are employed have children under the age of 

18 (Department of Labor, 2016; U.S. Department of Labor, 2013). 

As occupational factors contribute to physical inactivity, the work environment 

must consider designing workplaces that promote and increase physical activity (Chin et 

al., 2016).  As sedentary levels have steadily increased, employers have begun to 

incorporate strategies in the form of incentives, such as step contests, Fitbit contests, 
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replacing a desk with a treadmill while doing desk work, financial incentives, promotion 

of interrupted sitting periods, and promotion of exercising right after work (Audrey et al., 

2014; Ben-Ner et al., 2014; Buckley et al., 2015; Feuerhahn et al., 2014).  

To improve progress in reducing sedentary activity related to occupation, research 

needs to include gender differences for occupation, household activities and caregiving 

activities (Kirk & Rhodes, 2011).  For example, women in the U.S. have higher sedentary 

time than unemployed women (Kwak et al., 2016; L et al., 2014).  In addition, data may 

need to differentiate between low income mothers versus higher income working 

mothers, as lower income mothers may experience higher schedule variability that 

interferes with their ability to have predictable household routines (Agrawal et al., 2018).   

Overall, work policies influence PA levels and BMI of employees (Sonnentag & 

Pundt, 2016). Factors include longer work hours, short break times, and rigid work 

schedules can impact the flexibility and available time to participate in physical activity 

(Dixon, 2009).  As the workforce continues to be diversified in gender and family 

structure, employers must consider how work policies can negatively or positively 

influence the health of the population.   

2.17. THE INTERSECTION OF EMPLOYMENT, MOTHERHOOD, AND PHYSICAL 

ACTIVITY   

Life changes, such as marital status, parental status, and employment status are 

complex factors that are associated with PA levels among women.  These life changes are 

interrelated, and the interaction of these roles can have varying impact on PA levels.  For 

example, a married, homemaker, with children may have different barriers compared to 

an unmarried, employed mother of children.  The sections below highlight the 
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associations reported in the literature between the marital status, parental status, 

employment status, and PA levels among women.  

Overall, previous research indicates that marriage is negatively associated with 

PA levels among women; however, factors such as parental status, and employment 

status may account for different PA levels and barriers between married and unmarried 

women.  For example, Hull et al. (2010) found that marriage in of itself was not a 

significant predictor of physical activity change when controlling for children.  After 

children were born, PA levels significantly decreased among married couples (Hull et al., 

2010).  In addition, Bellow-Riecken et al (2008) finding concurs as women with children, 

regardless of employment status were 2.2.-2.8 times more likely to be inactive compared 

to their married and unmarried counterparts, respectively.  Finally, Verhoef et al. (1992) 

found that married parents were least likely to exercise when examining women’s PA in 

the context of social roles, such as parenthood, marital status, and employment status.   

However, barriers to PA levels among married and unmarried women may differ.  

In a study where 90% of the participants were married  and 74% were employed found 

the barriers most frequently cited to PA was perceived lack of time and competing 

responsibilities (Mailey et al., 2016).  Prioritization and planning mediators between the 

relationship of perceived lack of time and exercise among the mainly married participants 

(Mailey et al., 2016).  Dixon et al. (2009) found that in addition to guilt to prioritizing 

themselves (by exercising) above their children, married women felt guilty prioritizing 

themselves above their spouse/partner by exercising.  This “guilt” put a strain on the time 

available to exercise (Dixon, 2009).  Another barrier stated was a lack of “practical 

support” by spouses, such as caring for the children while the mother exercised (Dixon, 
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2009).  One mother stated that her spouse considered “his exercise” more of a priority 

that hers (Dixon, 2009).  Mailey et al (2014) found that among an intervention group of 

mainly married mothers, sequencing intervention activities to first build autonomy was an 

important step in assisting the mothers to prioritize, plan, and reducing their perception of 

barriers.  However, employed, single mothers considered themselves as having the “lone 

wolf syndrome” when it came to exercising and that a barrier was finding someone to 

exercise with who could align with their schedule (Dixon, 2009).  Both married and 

unmarried women stated not feeling confident or “twenty-years old” (in a gym-setting) 

were psychological barriers to working out (P. R. Brown et al., 2001; Dixon, 2009). 

Overall, marriage and being unmarried are associated with perceived barriers 

among women to engaging in PA.  Limitations of PA studies are that few focused on 

single mothers and PA levels versus the PA levels of their married counterparts.  Many 

studies, while not specifically targeting married women, are primarily composed of 

married participants.  Scare research in this area may lead to significantly divergent PA 

levels among non-married women and married women.  Dlugonski et al. (2013), found 

that controlling for education and income, unmarried mothers report significantly less 

physical activity than married mothers and their non-married counterparts.   

When employment and parenthood intersect among women physical activity 

levels typically decline (Engberg et al., 2012a).  A four-year longitudinal study among 

women found that those who changed their physical activity status from “active” to 

“inactive” were more likely to have gotten married, started employment, changed 

employment , or given birth to a child (Brown & Trost, 2003).  Larouche et al (2012) 



www.manaraa.com

 

24 
 

found that even women who considered themselves “very active” significantly decreased 

their physical activity levels upon beginning employment or giving birth.   

For employed and stay-at-home mothers, higher and multiple workload demands 

may lead to lower intentions to participate in physical activity (Shukri et al., 2016).  Pew 

Research Center found that stay-at-home mothers may have more leisure time, compared 

to their employed counterparts, but they also spend more time in caregiving and house 

cleaning activities (Cohn et al., 2014b).  Employment comes with its own set of 

challenges in navigating work-life balance.  Parents report that work interferes with 

family and family interferes with work  (M. Bennett et al., 2016).  Fujimura et al. (2014) 

found that family commitments were strong determinants of work-life balance among 

women.  Women identify themselves as “juggling” multiple roles such as: employer, 

partner, mother, as well as daughter, friend, and in some cases, caregiver of elderly 

parents (Doble & Supriya, 2010; Emslie & Hunt, 2009).  Emslie et al (2009) identified 

that work commitments and work-related stress can negatively impact women’s health.  

These multiple roles may create conflict in maintaining healthy-preserving behaviors, 

such as physical activity.  

For both mothers who are employed and for those who are homemakers, fatigue 

and exhaustion can impact a their perception of well-being  and time availability for 

exercise (BKin et al., 2009; Cullati, 2014; Fuller et al., 2003).  Studies found that 

challenges mothers face when trying to incorporate physical activity in their daily 

regimen included: lack of time, lack of energy, and lack of motivation as barriers (BKin 

et al., 2009; Cullati, 2014; Hull et al., 2015).  
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Activities that predict lower physical activity among working mothers include: 

commitments in the home, work hours, structural influences (time, energy, and money), 

commitment to others, lack of childcare, and lack of social support (P. R. Brown et al., 

2001; Mailey et al., 2014; Pereira et al., 2007).  Additional barriers to exercise among 

employed mothers are guilt about using additional childcare and guilt about taking time 

during the work hours to exercise (Mailey et al., 2014).  

Overall, interventions and research studies that consider social factors may be 

more effective for improving physical activity levels among women with multiple and 

diverse roles.  For employed women, organizational changes may be effective, as studies 

indicate that organizations that value and support employees in work-life balance issues 

improve employee perception of work-life balance and life satisfaction (Abendroth & den 

Dulk, 2011; Burke, 2013; Reddy et al., 2010).  Cramp et al (2006) found that an 

intervention which included exercise training and self-regulatory behavioral skills 

training, produced greater improvements in physical activity among mothers than 

exercise training alone (without self-efficacy training).  In addition, the intervention also 

provided a childcare option (Cramp & Brawley, 2006).  Among single mothers, 

Dlugonski et al (2014) found that planning was positively associated with physical 

activity levels.   

As trends change, research must accommodate to those changes to promote 

healthy behavior among all population.  The percentage of stay-at-home mothers is 

currently rising again in the U.S. after declining since 1972 (Cohn et al., 2014a).  An 

estimated 30% of all mothers are not employed outside the home or consider themselves 

to be stay-at-home (Cohn et al., 2014a).  Furthermore, Bell at el. (2005) found that 
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married women with children, not employed outside the home, were most likely to be 

physical inactive, compared to other groups.  This may suggest a need for interventions 

supporting physical activity among women who adopt more traditional roles, such as 

homemaker.   

Parents who also work report that maintaining work-life balance is a struggle and 

has inherent conflicts that negatively impact physical activity levels.  A Canadian study 

that conducted focus groups and interviews on 34 working women with children found 

that the barriers of partnered women and single women were identical (Tavares et al., 

2009).  Both groups perceived that work deadlines, housework (groceries, laundry, etc.), 

work/stress load, exhaustion, inflexible work hours (i.e. 1-hour lunch), and lack of money 

(gym membership) prevented them from meeting physical activity guidelines (Tavares et 

al., 2009).  When the participants were asked about solutions, most solutions given were 

interpersonal and organizational changes, rather than individual level changes (Tavares et 

al., 2009).  Solutions included: flexible work hours and longer lunches, on-site gym with 

company assistance in paying for membership, and social support from spouse (Tavares 

et al., 2009).  Individual level changes mentioned was scheduling social activities that 

involve physical activity and adhering to exercise schedule (Tavares et al., 2009).   

Another qualitative study interviewed 44 U.S. working women with children 

(Dixon, 2009).  All mothers were faculty/staff at University with a wide range of 

children’s ages, ranging from six months to 25 years of age (Dixon, 2009).  Most 

participants described being physically active prior to having children (Dixon, 2009).  

Similar to the Canadian study, U.S. working mothers reported lack of time, inflexibility 

in their work schedule, lack of spousal support, and cost of gym membership as barriers 
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to exercise (Dixon, 2009).  Both groups identified working outside of typical work hours 

and taking on extra work projects were their norm and an expectation, especially if they 

wanted some form of promotion (Dixon, 2009).  Focus group responses differed from 

Canadian working mothers in that U.S. working mothers identified feeling “guilt” in 

being away from their child (Dixon, 2009).  In addition, unlike U.S. study group 

participants, the Canadian mothers reported that they felt social pressure to involve their 

children in multiple extracurricular activities, which reduced their leisure-time (Tavares 

et al., 2009).  

Hamilton et al (2010) examined exercise barriers and beliefs among 21 U.S. 

women and 19 U.S. men who were all parents and varied in work status.  Both men and 

women identified time pressures around PA and how it interfered with other 

commitments (Hamilton & White, 2010).  For example, if they participated in PA, it took 

away from either work, family, or housework (Hamilton & White, 2010).  Men expressed 

that they believed women would disapprove of PA unless it was integrated with family 

activities; however, women believed that their husbands would approve of PA activity as 

long as it did not impact their spouse’s responsibilities (Hamilton & White, 2010).  

Overall, main PA inhibitors were inflexible schedules, exhaustion, lack of motivation, 

household chores, and lack of access to PA facilities with childcare (Hamilton & White, 

2010).  Differing from the previous studies mentioned, women mentioned that lacking of 

control of their time when their children were ill or injured impacted their inhibited their 

ability to work out regularly (Hamilton & White, 2010). 

2.18. WOMEN AND LEISURE TIME PHYSICAL ACTIVITY  

Physical activity occurs in a behavioral context (Kowal & Fortier, 2007).  

Therefore, understanding what types of physical activities women with children engage is 
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an important complement to understanding the intensity of the physical activity 

performed (e.g. vigorous versus moderate intensity) and amount of time women spent 

performing specific activity. Furthermore, to understand how to encourage physical 

activity among women, increase self-efficacy, and mitigate barriers, it is important to 

know what leisure time physical activities (LTPA) are most appealing to women by 

social role.   

 LTPA in simple terms is physical activity that occurs during leisure time 

(Caspersen et al., 1985).  These activities can include, but are not limited to walking, 

hiking, aerobics, (non-commute), or even housework or yardwork (WHO, 2018).  

Previous studies have indicated there are slight differences between LTPA preferences 

among men and women.  Using self-reported data from the National Health and Nutrition 

examination survey, Dai (2015) found that although men and women reported walking as 

their most prevalent LTPA, the most reported activities after walking differed.  Men’s 

most reported activities after walking were bicycling and yard work and women’s most 

reported activities were aerobics and dance.   

 When specifically looking among women by age, Fan (2013) hypothesized that 

physical activity decreased by age and LTPA would differ by age group.  Results 

indicated that although there were declines in PA participation for ages 55-64 and for 

75+, there was also a decline in PA from 35-44 (Fan et al., 2013).  In addition, regarding 

LTPA, Fan (2013) found that LTPA preferences were similar across all age groups, with 

walking was the most popular activity, with dance and treadmill as the second and third 

most population activity.  
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 Although both studies addressed LTPA among women, neither study spoke 

specifically to women with children, nor marital status, employment status, or age of 

children addressed in either study.  In addition, both Fan (2013) and Dai (2015) used self-

report data when analyzing time spent in physical activity, not objectively measured 

MVPA (Dai et al., 2015; Fan et al., 2013).  To address the needs with women with 

children, it is critical to understand which LTPAs are most prevalent among this sub-

group and furthermore, how much physical activity they are participating in daily, using 

objective measurement.  Finally, understanding the association between social roles (i.e. 

employment status, marital status, or parenthood status) and LTPA and LTPA 

preferences would assist in developing tailored interventions or policies.    

In conclusion, as women age, it is inevitable that their life circumstances will 

change. These changes are not solitary but continuous, simultaneous, and interacting.  In 

addition, interventions have been created to address physical inactivity among women; 

however, many interventions focus on psychosocial determinants such as self-efficacy 

and social support and do not address the overlapping social factors of employment, 

marital status, and phase of motherhood (i.e. age range of children).  Few interventions 

consider marital status, employment status, and age of children in women.   

Women with children may experience differential challenges related to 

employment, marital status, and having children that influence their ability to maintain 

adequate levels of physical activity long-term.  Therefore, understanding the social 

context in which women with children increase their physical activity and what activities 

are most likely to be sustainable is important for public health practitioners and 

policymakers in health promotion.  
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2.19. GAPS 

Having an accurate understanding of physical activity levels and LTPA among 

women with children can support and improve the success of policies, initiatives, and 

interventions targeting women with children  (M. Bennett et al., 2016; Christenson & 

Staines, 1990; B. Sternfeld et al., 1999).  Although there are data available regarding 

women with children and physical activity levels of women with children, there is less 

understanding about how social factors such as employment status, phase of motherhood 

(having very young, young, or older children), and marital status, may be associated with 

physical activity levels or LTPA.  Our review of the literature reveals that there are gaps 

due to several factors, which include a prevalence of qualitative over quantitative 

methods to assess PA among women and a prevalence of self-reported physical activity 

studies versus studies that objectively report physical activity (i.e. accelerometers).  There 

is a predominance of a research examining limited (versus multi-factor focus) social 

factors (i.e. employment status, parenthood status, or marital status) or studies that focus 

on homogenous participant samples that are similar in race, income, and education level.   

Qualitative studies exploring PA among women with children can elicit the needs 

of a population in the areas of PA barriers and facilitators; however, recommendations 

based on qualitative data lack the strength of objective data that would indicate which 

strategies would most likely impact PA levels (Mailey et al., 2014; McGannon & 

Schinke, 2013).  Without objective measurement, it is unclear whether women with 

children meet PA recommendations or which LTPAs are most popular among women 

with children.  Objectively measuring MVPA and using quantitative data to measure 

LTPA preference among this sub-population is critical in addressing the factors that are 

associated with physical activity, including social roles among women with children.   
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Accelerometers have become an increasingly common objective approach to 

measure daily PA in recent years as accelerometer provides a substantial improvement 

over self-report methodologies (Hills et al., 2014; Umstattd Meyer et al., 2013).  Self-

report methodologies are more likely to have low reliability and validity through 

occurrences of recall bias, social desirability effects, inconsistency (Westerterp, 2009).  

Furthermore, when physical activity use self-report and accelerometer data, disparities in 

the measurement are frequent with individuals consistently reporting higher levels of 

physical activity than data indicates (Fukuoka et al., 2016; Ham & Ainsworth, 2010; 

Tucker et al., 2011).  Furthermore, different self-report measures vary on how PA is 

measured.  Different surveys will ask participants to report the PA minutes; however, 

those minutes can be measured in 10-minute bouts instead of single minutes (Garriguet et 

al., 2015).  In addition, surveys differ by recall time and may ask about a typical week of 

PA, versus asking participants to recall PA in the previous week or year (Sirard et al., 

2013). 

Self-report measures used in research studies, include Kaiser Physical Activity 

Survey (KPAS), Godin Leisure Time Questionnaire, and 7-day recall questions (i.e. 

questions based on the YRBSS) (Adachi-Mejia et al., 2010; Berge et al., 2011; 

Dombrowski, 2011; Mailey & McAuley, 2014; Tavares et al., 2009).  Studies that use 

self-report data for capturing PA levels capture, more accurately, perceived levels of PA.  

One study, using KPAS scale, found that self-efficacy predicted physical activity 

(Dombrowski, 2011).  Although the scale included items for activity, such as 

housework/caregiving, active living habits, occupational, and sports exercise, this study 

overall lacked objective measurement of physical activity (Dombrowski, 2011).  In 
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addition, Hamilton (2012) and Brown (2009) captured PA levels by asking questions 

regarding intention of PA or frequency and duration of PA in the previous week; 

however, both studies did not use objective measurement.  In studies that use only self-

report items to understand frequency or duration, the associations between social roles, 

such as employment, marital status, and phase of motherhood and PA are typically 

unexamined.  In conclusion, studies that use only self-report surveys to measure intensity 

and duration of PA among women with children contribute to a gap in understanding 

MVPA in women with children.  Including objective data as well as assessing specific 

activities are critical as it can assist in understanding the relationship between social roles 

and MVPA.  

Although objective measures to assess PA are recommended, many studies 

exclude LTPA as a complement (Dlugonski & Motl, 2014; Mailey & Hsu, 2017).  This is 

a critical gap as LTPA independently associated with morbidity and mortality and 

understanding preferences can help strengthen the efficacy of interventions and policies.  

For example, Mailey et al (2014) measured MVPA of 94 women with at least one child 

under five.  The primary outcome was “composite physical activity” which was derived 

from combining accelerometer scores with self-report scores from Godin Leisure Time 

Exercise Questionnaire (GLTEQ) to determine MVPA occurring throughout the day and 

exercise (Mailey & McAuley, 2014).  Results focused on MVPA data; however, there 

was no measurements accounting for LTPA. Rhodes et al (2014) measured the MVPA of 

Canadian couples with and without children.  Accelerometers were used; however, data 

for LTPA was not captured for this study.  Not including an assessment of LTPA creates 
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a gap in literature and may prevent important linkages being drawn related to health 

enhancement among women with children.   

Another important consideration is the range of social pressures that influence 

physical activity participation among women with children, such as: working status, age 

of children, and marital status.  Many studies may consider a few of these factors as 

independent variables as opposed to all three.  For example, Gaston et al (2014) 

examined the impact of parenthood, number of children in the home, and age range of 

children on daily minutes of sedentary, light, and MVPA among Canadian parents.  This 

study also categorized parents as single or living with a spouse/partner; however, 

employment status was excluded.  Steeves et al (2015) examined the impact of 

employment status (employed versus homemaker) and age range of children (<18) on 

sedentary, light, and MVPA.  Total minutes of activity, hour by hour analysis, and week 

versus weekend activity were analyzed among the groups; however, the study did not 

include marital status and age range of children only accounted for children younger than 

eighteen years of age. However, research indicates that children under 6 years of age may 

account for less activity among mothers (Gaston et al., 2014).  Although the studies were 

comprehensive there are gaps that are important to include (marital status, employment 

status, and phase of motherhood [i.e. age range of children]) as they impact physical 

activity levels.  It is important to address all contextual factors, as they may be interactive 

and simultaneously influence PA levels. 

 Finally, a major limitation of current research is the lack of literature including 

nationally representative samples of objective PA levels among mothers in the U.S.  

Many studies objectively measuring the physical activity levels of mothers are conducted 
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with homogenous groups in terms of ethnicity and socioeconomic status.  In addition, 

Gaston et al (2014), a nationally representative study that measured PA levels (sedentary, 

light, and MVPA) was conducted in Canada.  However, the racial demographic criteria in 

Canada is being not analogous to the U.S. racial demographic (Canada uses the term 

“visible minority status” in lieu of “race” or “ethnicity”).  In addition, Canadian study 

does not include employment status as an independent variable even though almost 70% 

of Canadian families with one child under 16 were dual employed (Statistics Canada, 

2013, 2015).  Studies with objective data that do not use nationally representative 

samples are more likely to have participants that are white, married, employed, with a 

higher income than the national average (Candelaria et al., 2012; Mailey & Hsu, 2017; 

Mailey & McAuley, 2014).   

In summary, most studies of physical activity among women with children 1) use 

qualitative measures rather than quantitative, 2) use self-reported PA rather than 

objectively measured PA with accelerometers, 3) focus only on intensity and duration of 

physical activity among women and exclude an examination of specific  LTPAs, 4) 

exclude examination of a range of factors that could be associated with PA such as 

marital status, employment status, and phase of motherhood, and 5) are not based on 

nationally representative or diverse samples. Conducting an analysis on a nationally 

representative dataset that explores objectively monitored PA and LTPA among mothers 

by employment, marital status, and phase of motherhood is needed to better understand 

this understudied population.  

 

 



www.manaraa.com

 

35 
 

2.20. SIGNIFICANCE 

Correlates between objectively measured MVPA, LTPA, and multiple social roles 

among women with children are not well established.  This study is significant because it 

will examine a nationally representative sample with objective measurements MVPA and 

corresponding LTPA of sub-groups of women by marital status, employment status, and 

phase of motherhood.  Determining MVPA and LTPA of women with children by social 

role(s) can assist understanding how social roles are associated with MVPA and LTPA 

among this population.  Examining the association of MVPA and LTPA among women 

with children by of employment status, marital status, and phase of motherhood on a 

nationally representative sample of U.S. women may promote the development of 

effective programs and policies that could positively benefit PA levels and thus improve 

public health outcomes among this population.   

2.21. INNOVATION 

A better understanding of physical activity levels among this population of 

women may benefit public health through appropriately targeted, data-based PA policies 

for this group.  This may strengthen the ability of experts to develop interventions, 

practices, and policies that support physical activity among women through different life 

transitions (i.e. employment, marriage, and having children).  Through understanding 

MVPA and LTPA through a lens of social roles of mothers with children, realistic and 

positive efforts to increase activity among mothers with children can occur.  In addition, 

data supporting increased understanding of physical activity among women with children 

can assist in the development of state and local physical activity plans that target this sub-

population.  Furthermore, data focusing on women with children can highlight the need 

for additional support, such as funding for physical activity initiatives, for this group. 
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2.22. APPROACH 

The literature reviewed in the prior chapter presents the body of knowledge on the 

association between MVPA, LTPA, and social roles, such as employment, marriage, and 

having children.  Currently, there is limited literature that examines social factors related 

to MVPA and LTPA among women using a national sample.  The majority of studies 

examining the association between physical activity and social factors use self-reported 

physical activity to measure this association leading to a gap in the literature on 

objectively measured MVPA.  In addition, of studies that measure objectively measured 

MVPA among women with children, few address LTPA or social roles, such as marital 

status, employment status, and age of children.    

This study seeks to determine if there is an association between employment 

status, age category of children, and marital status and objectively measured MVPA and 

LTPA among women with children.  This study had two specific aims: Specific Aim 1) 

Assess the relationship between daily average minutes of MVPA and social roles (i.e. 

employment status, marital status, and phase of motherhood) controlling for 

race/ethnicity, mother’s age, income, education, and BMI, and Specific Aim 2) 

Determine which leisure time activities emerge as most prevalent among the participant 

sample and determine if there are overall patterns by social role.  Social role is defined as 

employment status, marital status, and phase of motherhood (i.e. age of youngest child [< 

6 years of age, 7-13 years of age, and > 13 years of age]).  

For Specific Aim 1, we hypothesize that women who are employed will have 

higher daily mean MVPA than unemployed women, women who are married will have 

lower daily mean MVPA than women who are not married, and among women with 

children, those with children aged 6 and under, daily mean MVPA will be lower 
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compared to women whose youngest child is 6 years of age or older.  For Specific Aim 2, 

we hypothesize that among the participant sample of women with children, the most 

popular types of LTPA will vary by marital status, employment status, and phase of 

motherhood.  These specific aims are accomplished by conducting a secondary data 

analysis on a national dataset.    

2.23. CONCEPTUAL MODEL 

Multi-level social ecological models are commonly used to organize determinants  

that influence physical activity (Brownson et al., 2001; Dishman et al., 1985; Giles-Corti 

& Donovan, 2002).  The ecological model that guides this study is adapted from “The 

Ecological Model of Four Domains of Active Living” (Sallis et al., 2006), which 

identifies four  domains of potential influence on physical activity: 1) Recreation, 2) 

Transport, 3) Occupation, and Household.  These domains are identified in an ecological 

model that identifies the domains associated with the following variables: 1) Policy and 

Environment, 2) Behavior Settings: Access and Characteristics, 3) Behavior: Active 

Living Domain, 4) Perceived Environment, and 5) Intrapersonal (Sallis et al., 2006).   

This study focuses on the family situation within the “Intrapersonal” domain (i.e., 

motherhood status and phase of motherhood) and “Behaviors: Active Living Domain” 

(i.e. tasks and roles related to household and employment).  The constructs of the family 

situation and household/occupational behavior domain pertains to the social roles 

involved with employment status, marital status, and motherhood (see Figure 2.2).   

The interrelationships among the social roles moderate the physical activity levels 

among the individual.  For example, the different combinations in Figure 2.3 illustrate 

that in addition to each social role being independent, they also, as in the case with 

women, overlap and form subgroups.  We propose in our study that these social roles are 
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independent variables and that independently and combined they moderate MVPA and 

LTPA.  

Table 2.1 Types of Physical Activity  

Type of Activity Examples METs 

Vigorous Physical 

Activity 

Running, jump rope, singles tennis, aerobic 

dancing 

> 6 METs 

Moderate Physical 

Activity 

Walking, hiking, recreational dancing, 

pushing a lawnmower 

3-6 METs 

Light Physical 

Activity 

Casual walking, gardening, cleaning, 

caretaking  

1.6-3 METs 

Leisure Time 

Physical Activity 

Dancing, hiking, swimming, sports, active 

games, walking, cycling, gardening  

Varies 

Occupational 

Physical Activity  

Construction work, caregiver occupation 

(i.e. working at a nursing home), janitorial 

work, incidental movement at work (i.e. 

climbing stairs) 

Varies 

Transportation 

Physical Activity  

Walking or cycling to and from work or to 

transit  

Varies 

Sedentary Activity 

or Behavior 

Lying down, watching television, reading, 

sitting while on the computer or electronic 

device  

<1.5 METs 
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Figure 2.3 Relationship of Employment, Motherhood, Marital Status and 

Physical Activity  
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CHAPTER 3

RESEARCH DESIGN AND METHOD 

3.1 SETTING DESCRIPTION 

Since 1999, the continuous National Health and Nutrition Examination Survey 

(NHANES) study has been conducted by National Center for Health Statistics 

(NCHS).  NHANES surveys a nationally representative sample of approximately 5,000 

people per year (CDC, 2017b).  NHANES uses complex, multi-stage, probability design 

to select participants who are representative of civilian, non-institutionalized U.S. 

population (CDC, 2013a).  Interviews include demographic, socioeconomic, dietary, and 

health related questions (CDC, 2017b).  NHANES collects data through interview, lab, 

and examination (CDC, 2017b).  Data from NHANES 2003-2004 and 2005-2006 cross-

sectional surveys will be used to conduct a secondary analysis for this study as NHANES 

2003-2006 includes objective measurements of movement through the use of a physical 

activity monitor.  Consent was obtained for all NHANES participants and the National 

Center for Health Statistics Ethics Review Board approved survey protocol (CDC, 

2017c).

3.2. SAMPLING  

NHANES sample 15 primary sampling units (PSUs) per  survey cycle, yielding 

about 5,000 examined persons per year (CDC, 2013b).  NHANES select participants 

representative of the U.S. population in four stages: 1) primary sampling units (PSU’s), 

2) dividing PSU’s into city blocks (or equivalent), 3) randomly selecting households 

https://www.cdc.gov/nchs/data/nnyfs/physical_activity_monitor.pdf
https://www.cdc.gov/nchs/tutorials/PhysicalActivity/Preparing/PAX/index.htm
https://www.cdc.gov/nchs/tutorials/PhysicalActivity/Preparing/PAX/index.htm
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within city blocks, and 4) selecting individuals (from a list of living persons in that 

household) to participate in NHANES.  The 2003-2004 and 2005-2006 surveys yielded 

similar response rates (76% and 77%, respectively) (CDC, n.d.-b)  

During data collection, NHANES over-sampled low-income non-Hispanic whites, 

Mexican-Americans, non-Hispanic blacks, older adults (60+) and adolescents to  increase 

sample size for high-risk populations (CDC, 2017b).  To take into account complex 

survey design and over-sampling of high risk populations and non-response, CDC created 

weights were utilized (CDC, 2013c).  CDC provided sample weights assist to represent 

the original importance of each group in population and in addition consider over-

sampling, non-response, post-stratification, and sampling error.  As this study appended 

two surveys (4 years), NHANES constructed the sampling weight as MEC4YR = 1/2 * 

WTMEC2YR (CDC, 2013c).   

Inclusion and Exclusion Criteria   

Manuscript 1 examines the association between MVPA by marital status, 

employment status, and phase of motherhood.  For manuscript 1 participant sample, an 

initial sample of 20,470 participants completed the physical examination for NHANES 

2003-2004 and 2005-2006 waves. Total number of women in the 2003-2006 waves were 

10,420.  This study focused on women ages 18-60 (n= 4,165).  Participants who were 

pregnant (n=535) and those who did not have children (n=1,605) were excluded from the 

study.  Those who did not identify as employed or a homemaker (n=456) were excluded. 

(18).  Those who reported that they had physical limitations that prevented them from 

working, including those who had missing data for that variable, were excluded (n=50).  

Those who did not have at least four days of valid (at least 10 consecutive hours per day) 

physical activity monitor data (PAM) were excluded (n=537) as well as those who had 
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missing values on demographics (n=48), leaving a final participant sample of 934 women 

(Figure 3.1).    

Manuscript2, also uses objective physical activity data; however, SA2 examines 

the LTPA preferences among the participant sample. SA2 has the same inclusion and 

exclusion criteria as manuscript 1.  The main difference between SA1 and SA2 is that those 

with missing LTPA data were not included in the study (n=658) leaving a final participant 

sample of 276 women (Chart 2). 

3.3. DATA COLLECTION 

Data from NHANES were collected in two steps (CDC, 2016).  Participants were 

first interviewed in their homes (CDC, 2016).  Home interview data were collected via 

computer through a personal interview system called CAPI (computer-assisted personal 

interview) (CDC, 2016).  After the interview they were asked to participate in a physical 

examination at a local mobile examination center (MEC) (CDC, 2016).  Physical 

examination data were recorded using automated technology (CDC, 2016).    

3.4. DEPENDENT VARIABLES  

MVPA minutes 

NHANES collected information, during 2003-2004 and 2005-2006 waves, on the 

physical activity intensity and durations of sample participants (CDC, 2008).  Participants 

were invited to wear a physical activity monitor (PAM) device if they had no walking 

impairments (or other limitations) and were over the age of six (CDC, 2008).  The 

instrument used was a uni-axial accelerometer, the ActiGraph AM-7164 (CDC, 2008).  

This accelerometer was worn by participants on their right hip during waking hours for 7 

days (CDC, 2008).  Participants with physical disabilities were not given a PAM (CDC, 

2008).   
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The ActiGraph AM-7164 records intensity of movement per minute at a specific 

intensity value.  If no movement is recorded the value of intensity is zero.  Non-wear time 

is defined as 60 consecutive minutes with an activity count of zero.  Participants are 

instructed to remove the device before participating in water activities, including 

showering, as the device is not waterproof (CDC, 2008).  Limitations of the ActiGraph 

AM-7164 are that it measures movement on a vertical plane, therefore there are 

limitations in measurement with stationary exercises (i.e. elliptical, stationary bike, 

strength training) (CDC, 2008).    

After wearing the PAM for seven consecutive days, the participants were 

instructed to return the device (using a pre-paid envelope) to NCHS staff (CDC, 2008).  

Data was processed in collaboration with the National Cancer Institute (NCI) and a SAS 

program, written by NCI, was written for analyzing the raw data collected (CDC, 2008).  

Valid day of measurement is defined as wearing the device for 10 consecutive hours 

(CDC, 2008).  Thresholds counts used to define intensity are based on adult 

accelerometer counts with metabolic equivalents (METs) (Troiano et al., 2008).    

The counts derived during non-zero active times were categorized, summed in 

each category, and divided by the number of days the monitor was worn.  The estimates 

were then categorized as daily minutes engaged in MVPA.  In accordance with studies 

using adult accelerometer cut-off points, activity counts were coded using Troiano et al. 

(2008) in which a minute is coded as moderate-to-vigorous if activity counts were greater 

than or equal to 2020 counts.   

LTPA 

To determine LTPA, NHANES participants were required to respond to the 

following question: “What moderate/vigorous activity did they do in the past 30 days?”  
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Participants were allowed check all leisure time physical activities that applied from a list 

of 48 activities (See Appendices).   

Meeting MVPA guidelines 

Meeting MVPA guidelines are determined using recommended guidelines for 

physical activity.  Physical activity recommendations for adults are at least 150 minutes 

of Moderate Physical activity per day (American College and Sports Medicine & 

American Heart Association, 2007; CDC, 2015a; WHO, 2018).  For this study, MVPA is 

recoded into a categorical variable of “meeting guidelines” or “does not meet guidelines”.  

This variable will be derived from determining how many minutes valid participants 

averaged per day in MVPA during the time they wore the PAM device.  MVPA 

guidelines (150 minutes per week) were divided by 7 (150/7=21.42) to equal an estimated 

21 minutes per day.  NHANES participants who averaged 21 minutes per day in MVPA 

activity during the time they wore the PAM device will be determined as likely to have 

met recommended guidelines of 150 minutes of MVPA per week.  

3.5. INDEPENDENT VARIABLES 

Social Role Variables  

The social variables for the study were employment status, marital status, and 

phase of motherhood.  Employment status consisted of two categories: employed or 

homemaker.  Those who were considered “employed” were respondents who answered if 

that they were “working at a job or business” the previous week.  Those who did not 

work the previous week, but responded that they were “taking care of house or family”, 

were considered “homemakers”.  For marital status, women who either categorized as 

married or not married.  Not married included women who were single, divorced, or 

widowed.  Phase of motherhood was defined as age range of youngest child.  The 
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categories were under 6, 6-13, and over 13.  The child’s age was determined by 

subtracting the women’s current age from age of the participant’s last live birth (CDC, 

2006).   

Covariates  

Demographic variables for this study were age category of participant, 

race/ethnicity, education, income, and body mass index (BMI).  Age range for 

participants were categorized as (ages 18-44) and (ages 45-60) (CDC, 2019; Martinez et 

al., 2012).  Race/ethnicity was categorized as: 1) Non-Hispanic White, 2) Non-Hispanic 

Black, 3) Hispanic, and 4) Other.  Education was categorized as: 1) high school degree or 

less, 2) some college or less, or 3) College graduate or higher.  Income (yearly household 

income) was categorized as: 1) under $35,000, 2) $35,000-54,999, 3) $55,000-74,999, 

and 4) over $75,000.  BMI was categorized as: 1) normal (<24.9 kg/m2); 2) Overweight 

(25.0-29.9 kg/m2), and 3) Obese (> 30.0 kg/m2).  In this study, there were only five 

participants that classified as underweight BMI (<18 kg/m2) therefore, they were 

included with participants with normal BMI.  

Recoding  

Race/ethnicity will be coded as non-Hispanic Black, non-Hispanic White, 

Hispanic, and other.  Education level will be coded as High School, Some College, and 

College Graduate or Higher.  Income is coded as: 1) under $35,000, 2) $35,000-54,999, 

3) $55,000-74,999, and 4) over $75,000.  BMI will be recoded from a continuous 

variable to normal, overweight, and obese.  Marital status will be coded as married or not 

married. Employment status will be recoded to employed or homemaker.  Phase of 

motherhood will be coded by calculating age of youngest child.  Age of youngest child 
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will be recoded from a continuous variable to three categorical variables: 1) under 6, 2) 6-

13, 3) and over 13 years of age.  See Appendix for full list of variables and recoding. 

3.6.  STATISTICAL ANALYSES  

Data was cleaned in SAS version 9.4. Data points were consolidated into one record 

per person per day with recorded activity categorized as sedentary behavior, light 

physical activity, and moderate to vigorous physical intensity.  Activity intensities were 

calculated by the recorded accelerometer counts for each intensity level divided by 

number of valid days.  A valid day is defined as at least 10 hours per day of wear per day 

and only participants with at least four valid days of PAM wear will be used in this study.  

After cleaning, the data was transferred to STATA version 15 where NHANES survey 

cycles 2003-2004 and 2005-2006 were appended.  Inclusion and exclusion criteria were 

then applied to the dataset.  Analyses conducted in STATA version 15 accounted for 

NHANES’s complex design and sample weights (CDC, n.d.-a). 

 As mentioned above, MVPA was recoded from a continuous variable to a 

categorical variable.  The categories were divided into meeting guidelines (MVPA> 150 

minutes per week) or does not meet guidelines (MVPA < 150 minutes per week).  

To estimate the sample size needed to conduct the study, the following 

assumptions about the main hypotheses were made: 

• In the general population, an estimated 45% of women met PA guidelines (National 

Health Interview Survey (NHIS), 2012) 

• In our study population it is hard to know the likely sample proportion meeting 

PA guidelines.  The women in this study sample are mothers and we do know 

from the previous research it is likely that their activity level would be less than 
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the general population.  Therefore, our hypothesis is that 35% of the sample 

population of this study is engaging in recommended levels of physical activity. 

With an alpha = 0.05 and a power = .80, it is calculated that a sample size total of n=373 

is needed to test the first hypothesis.   

NHANES uses a complex multi-stage, cluster design as opposed to a simple 

random sample (CDC, 2017b).  Complex cluster designs may have larger standard errors, 

increased sampling variance, and significance levels may be understated.  For variance 

estimation, this study will use sample weights provided by NHANES to analyze data in 

STATA For more information see: 

https://www.cdc.gov/nchs/tutorials/nhanes/stata_tips.htm 

Univariate frequency distributions were produced for the independent variables, 

dependent variables, and covariates.  Mean is reported in this study for MVPA and 

mother’s age.  In addition, exploratory analyses were conducted for continuous variables 

to explore distributions, determine normality of data, outliers, and determine possible re-

categorization of variables.  Proportions will be reported for the categorical variables: 

LTPA, status of meeting MVPA guidelines, LTPA, Employment Status, Marital Status, 

Phase of Motherhood, Race/Ethnicity, Income, Mother’s Age category, BMI, and 

Education.  

3.7. SPECIFIC AIMS: METHODOLOGY  

Specific Aim 1 (SA1):  

Assess the relationship between daily average minutes of MVPA and social roles (i.e. 

employment status, marital status, and phase of motherhood [i.e. age range of youngest 

child]) controlling for race/ethnicity, mother’s age, income, education, and BMI.   
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Hypothesis 1 

a. Women who are employed will have higher daily mean MVPA than 

unemployed women 

b. Women who are married will have lower daily mean MVPA than women 

who are not married 

c. For phase of motherhood, those with children aged 6 and under, daily mean 

MVPA will be lower compared to women whose youngest child is 6 years of 

age or older 

Analysis 

For SA1, descriptive statistics, means and proportions were calculated for 

continuous and categorical variables.  For bivariate analysis, the svy:mean and svy:regress 

tests were used to determine significant differences between the daily mean minutes of 

MVPA by demographic and social variables as MVPA levels were non-normally 

distributed.  The two-sample Wilcoxon rank-sum was used for variables with two 

categorical levels (i.e. age, marital status, and employment status).  Svy: regress was also 

used for variables with more than two categorical levels (i.e. race/ethnicity, income level, 

education level, BMI, and age range of youngest child) with Dunn test as a post hoc 

analysis for pairwise comparisons. 

 Multiple linear regression analysis was used to determine the statistical 

association between MVPA and the social roles of marital status, employment status, and 

phase of motherhood (i.e. age range of youngest child).  Model 1 of the linear regression 

analysis examines the association between MVPA and all social roles: marital status, 

employment status, and phase of motherhood.  Model 2 examines the association between 
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MVPA and all three social role roles controlling for demographics: age category of 

mother, race/ethnicity, income level, education status, and BMI of participant.  

Specific Aim 2 (SA2):  

Determine which LTPA activities emerge as most prevalent in the participant sample and 

determine if there are overall patterns in LTPA activity by social role (marital status, 

employment status, and phase of motherhood [i.e. age range of youngest child]).  

Hypothesis 2 

a. Among the participant sample of women with children, the most popular types 

of LTPA will vary by marital status, employment status, and phase of 

motherhood.  

Analysis  

For SA2, descriptive statistics, prevalence, and proportions were calculated for 

LTPA, social roles (employment status, marital status, and phase of motherhood [i.e. age 

range of youngest child]), demographic variables (age range, race/ethnicity, education 

level, income, and BMI), and by meeting MVPA guidelines (having at least 21 minutes 

of MVPA per day).  Univariate analysis determined mean minutes of daily MVPA per 

participant by demographic group, social role, and status of meeting MVPA guidelines.   

For bivariate analysis, the svy:mean and svy:regress test was used to determine 

significant differences between the daily mean minutes of MVPA by demographic and 

social variables.  Svy: regress was also used for variables with two categorical levels (i.e. 

age, marital status, and employment status) and for post-hoc analysis pairwise 

comparisons. 
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Figure 3.1: Participant Sample SA1 
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Figure 3.2: Participant Sample SA2 
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CHAPTER 4 

MANUSCRIPT 1 

THE ASSOCIATION BETWEEN MARITAL STATUS, EMPLOYOMENT 

STATUS, AND PHASE OF MOTHERHOOD WITH MODERATE TO 

VIGOROUS PHYSICAL ACTIVITY AMONG PAROUS WOMEN1 

 
1 McMullen, T.P., Turner-McGrievy, G., Saunders, R.P, Liu, J, Cordan, K. 2020. To 

be submitted to Medicine & Science in Sports & Medicine.  
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4.1 ABSTRACT 

Purpose. Social roles, such as being married, employed, or having children, have 

been shown to have independent negative relationships with moderate to vigorous 

physical activity (MVPA) levels among women. However, few studies have 

examined the relationship between holding multiple social roles and MVPA among 

women with children. The purpose of this study was to understand the associations 

of marital status, employment status, or phase of motherhood (very young, young, 

and older children) with objectively measured MVPA among women.    

Methods. The sample consisted of 947 women (ages 18-60) from the 2003-2006 

National Health and Nutrition Examination Survey (NHANES).  Each participant 

wore an accelerometer (ActiGraph-AM 7164) for at least four days with at least 10 

hours of daily wearing.  MVPA was defined as > 2020 counts per minute (CPM).  

Results. Employment status and phase of motherhood, but not marital status, were 

associated with MVPA after controlling for the mother’s age, race, education, 

household income, and participant BMI (p=.0000). Homemakers compared to 

employed women had less daily MVPA (p=0.036) and women whose youngest 

child was under 6 (p=0.008) or over 13 (p=0.006) had less daily MVPA compared 

to women whose youngest child was between the ages of 6 and 13.  

Conclusions. Employment status and phase of motherhood should be considered 

when developing policies or interventions to increase MVPA among women with 

children.   

Key words: physical activity, mothers, MVPA, employment, marriage, 

accelerometry
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4.2 INTRODUCTION 

Women participate in less physical activity at every stage of the life course 

compared to men (Brown & Trost, 2003; CDC, 2014; Nader et al., 2008; Telford et al., 

2016; Troiano et al., 2008). An estimated 45% of women in the United States meet the 

physical activity (PA) guidelines of at least 150 of MVPA per week (Blackwell et al., 

2014b), as recommended by World Health Organization (WHO), Physical Activity 

Guidelines for Americans, American College and Sports Medicine (ACSM), and 

American Heart Association (AHA) (American College and Sports Medicine & American 

Heart Association, 2007; American Heart Association Recommendations for Physical 

Activity in Adults, 2016; U.S. Department of Health and Human Services, 2018; WHO, 

2018).  Consequently, a substantial proportion of US women are not realizing the benefits 

of regular physical activity, which include reduced risk of non-communicable diseases, 

such as type 2 diabetes mellitus (Bao et al., 2014) and cardiovascular disease (Chomistek 

et al., 2015), protection against cognitive decline (Willey et al., 2016),  smaller waist 

circumference (Choi et al., 2012),  reduced incidence of obesity (CDC, 2014), reduced 

incidence of breast cancer and breast cancer death (Lahart et al., 2015), and prevention of 

depression (Mammen & Faulkner, 2013a) .   

For women, participation in social roles corresponding to employment status, 

marital status, and phase of motherhood may influence likelihood of meeting MVPA 

guidelines (Brown & Trost, 2003; Larouche et al., 2012a).  Research has shown that 

women who are homemakers have less MVPA than their employed counterparts (Steeves 

et al., 2015); however, qualitative studies indicate that employed women also encounter 

challenges when employment is combined with motherhood (Dixon, 2009). These 

challenges include: limited time available to exercise due to inflexible  or long work hours, 
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responsibilities of driving children to and from school or daycare, extracurricular activities, 

and household duties (e.g., cooking, cleaning) (Dixon, 2009).  

Women typically assume the role of primary caretakers for children. The age of 

children, especially with younger children, is associated with duties and responsibilities 

(e.g., caretaking, food preparation, provision of transportation) that have time and energy 

requirements (Gaston et al., 2014). These requirements may impact real and perceived free 

time among women who want to engage in MVPA (Mailey et al., 2014; Pereira et al., 

2007). Finally, the  influence of  marital status on MVPA may be positive, negative, or 

neutral, depending on factors such as spousal support (Berge et al., 2011; Hull et al., 2010; 

Uijtdewilligen et al., 2015).  

 Because substantial portions of the US population of women are affected by multiple 

social roles simultaneously, it is necessary to examine the effects of multiple roles (married 

and employed with a young child) simultaneously on MVPA versus, as previous studies have 

done, analyze the association between one or two social roles (e.g. marital status) on MVPA 

among women (Bureau of Labor Statistics, Current Population Survey, 2013; Department 

of Labor, 2016).  Also  many physical activity studies among women tend to assess physical 

activity by self-report rather than with objective measures (Hills et al., 2014; Umstattd Meyer 

et al., 2013).  Self-report data of MVPA has challenges as participants may have difficulty in 

recalling past physical activity and may over-estimate physical activity (CDC, 2007; S.-H. 

Liu et al., 2016; Tomaz et al., 2016). Therefore, it is important to have objective data to 

increase accuracy, especially when measuring activity levels among women with children to 

accurately predict whether this population is meeting MVPA guidelines (Bazargan-Hejazi et 

al., 2017; Fukuoka et al., 2016; Gorzelitz et al., 2018; Tucker et al., 2016).   However, 
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research of activity levels among women with children that does use objective measures of PA 

can also be limited.  Many studies analyzing the association between MVPA and women with 

children have non-United States (US) participants (Gaston et al., 2014). In addition, many 

studies that are in the US use homogenous populations with participant samples that are similar 

in race/ethnicity, education, and/or geographic region (Candelaria et al., 2012; Dlugonski et 

al., 2017).  For example, Candelaria (2012) analyzed differences between households with 

and without children; however, participants were majority white (>60%), majority with a 

college degree or more (60%), and lived in Seattle Washington or Maryland (Candelaria et 

al., 2012).   Therefore, this study is unique from previous studies as this study analyzed 

objectively-measured MVPA among women with children from a U.S. national data set, and 

studied the association between multiple social roles (i.e. marital status, employment status, 

and age range of youngest child) on MVPA among women with children.   

The purpose of this study was to determine the relationship between objectively 

measured MVPA and marital status, employment status, and phase of motherhood 

(having very young, young, or older children) among women from a national U.S. 

sample.  

4.3 METHODS 

Study population 

Data for this study were drawn from the National Health and Nutrition Examination 

Survey (NHANES) which collects cross-sectional data through questionnaires and exams 

every two years from participants who are representative of civilian, non-institutionalized 

U.S. population (CDC, 2008).  NHANES is conducted by the National Center for Health 

Statistics (NCHS) using a complex, multi-stage, probability design. Consent is obtained 
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for all NHANES participants, and the NCHS Ethics Review Board approved survey 

protocol (CDC, 2013c, 2017b).   

An initial sample of 20,470 participants completed the physical examination for 

NHANES 2003-2004 and 2005-2006 waves. Total number of women in the 2003-2006 

waves were 10,420.  This study focused on women ages 18-60 (n= 4,165).  Participants 

who were pregnant (n=535) and those who did not have children (n=1,605) were excluded 

from the study.  Those who did not identify as employed or a homemaker (n=456) were 

excluded (18).  Those who reported that they had physical limitations that prevented them 

from working, including those who had missing data for that variable, were excluded 

(n=50).  Those who did not have at least four days of valid (at least 10 consecutive hours 

per day) physical activity monitor data (PAM) were excluded (n=537) as well as those who 

had missing values on demographics (n=48), leaving a final participant sample of 934 

women (Figure 4.1).    

Dependent Variable  

MVPA 

The dependent variable was MVPA, defined as daily mean minutes of MVPA per 

sample participant, measured via accelerometry.  Subjects were recruited to wear the 

activity monitor at a mobile examination center, as part of the NHANES data collection 

process (CDC, 2008). Those who were eligible and agreed to participate were given the 

ActiGraph-AM 7164 accelerometer (Fort Walton Beach, FL) device to wear for 7 

consecutive days (CDC, 2008).  Instructions were to wear the device on the right hip, and  

only removing the device for water activities (i.e. swimming, showering, etc.) (CDC, 

2008).  
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The public dataset was reviewed by National Center for Health Statistics (NCHS) 

and the National Cancer Institute (NCI) in terms of outliers and unreasonable values (CDC, 

2008).  Accelerometer data were divided into non-wear times and wear times.  Period of 

wear times were categorized into activity level by intensities. This study focused on 

MVPA, which would be activities (> 3 METs) such as running, dancing, or aerobics (B. 

E. Ainsworth et al., 1993; Barbara E. Ainsworth et al., 2011).  A cut-point of >2020 

count/min was used to classify minutes of MVPA (CDC, 2008; Troiano et al., 2008).  Total 

minutes of MVPA/day was calculated for each participant and the sums of MVPA minutes 

per participant for all valid days were then divided by number of valid days the 

accelerometer was worn. The final result was daily mean MVPA minutes per participant.   

Independent Variables  

Independent variables for the study were marital status, employment status, and 

age range of youngest child.  Marital status, from NHANES demographics Information 

Questionnaire (DMQ-SP), was categorized as “married” or “not married”. The category 

“not married” included all responses other than married.  Employment status was based 

on two questions from the NHANES Occupation Questionnaire (OCQ).  Those who 

responded that they were “working at a job or business” were categorized as employed.  

For the second question, those who responded that the main reason they were not working 

last week were because they were “taking care of a home or family” were categorized as 

homemaker.  Those who were categorized as employed reported “working at a job or 

business” the previous week.  For the category phase of motherhood, this was categorized 

by the variable “age range of youngest child”.  As in a previous study, age of youngest 

child was determined by subtracting the participant’s age at last live birth from 
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participant’s current age using the Demographic questionnaire and the Reproductive 

Health Questionnaire.  The age of the youngest child was then coded into three categories: 

under 6, ages 6-13, and over 13.   

Covariates/Demographic Variables   

Additional variables included were women’s age, race/ethnicity, education, 

household income, and participant BMI.  Age ranges for participants of the study were 

categorized as older (45-60) and younger (18-44).  Race/ethnicity was categorized as 

non-Hispanic Black, non-Hispanic White, Hispanic, and Other.  Household income was 

categorized as <$35,000, $35,000-$54,999, $55,000-$74,999, and >$75,000.  Education 

level was categorized as high school diploma or less, some college or less, and college 

graduate or higher.  Participant BMI was classified as normal (<24.9 kg/m2), overweight 

(25-29.9 kg/m2), and obese (>30 kg/m2). Sample size of those whose BMI classified as 

underweight (>18.5 kg/m2) was low (n=5) and was included with participants with a 

normal BMI (18.5-24.9 kg/m2).   

Statistical Analyses 

NHANES 2003-2006 accelerometer data cleaning, in which data points were 

consolidated and non-valid participants were identified, was performed with SAS data 

analysis software (version 9.4; SAS Institute, Cary, NC). Data points were consolidated 

to one record per person per day.  Data were transferred to STATA data analysis software 

(version 15; College Station, TX) and merged with NHANES datasets from 

questionnaires. For descriptive statistics, means and proportions were calculated for 

continuous and categorical variables. For bivariate analysis, the svy:mean and svy:regress 

test was used to determine significant differences between the daily mean minutes of 

MVPA by demographic and social variables as MVPA levels were non-normally 
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distributed.  Svy:regress was used for variables with two categorical levels (i.e. age, 

marital status, and employment status) and for variables with more than two categorical 

levels (i.e. race/ethnicity, income level, education level, participant BMI, and age range 

of youngest child).  Svy:regress was also used for post hoc analysis for pairwise 

comparisons.  

 Multiple linear regression analysis was used to determine the statistical association 

between MVPA and the social roles of marital status, employment status, and age range of 

youngest child. Model 1 of the linear regression analysis examines the association between 

MVPA and all social roles: marital status, employment status, and age range of youngest 

child. Model 2 examines the association between MVPA and all three social role roles 

controlling for demographics: age category of mother, race/ethnicity, income level, 

education status, and BMI of participant. Analyses conducted within STATA accounted 

for NHANES’s complex design and this study used the sample weights provided by 

NHANES.  

4.4 RESULTS 

To be included in the study, the participants had to have at least one child.  

Compared to the participant sample (n=934), those excluded from the study due to 

missing data (n=575) were more likely to be younger (18-44), non-Hispanic Black or 

Hispanic, have a high school education or less, have an income under $35,000, be 

unmarried, a homemaker, and have a child under the age of 6 (Table 4.1).  Those 

included were more likely to be older (45-60), non-Hispanic White, have a college degree 

or more, or more likely have a household income of $75,000 or more (Table 4.1).   In 

addition, those included were more likely to be married, employed, or their youngest 



www.manaraa.com

 

63 
 

child was over the age of 13 (Table 4.1).  There were no differences between the 

participant sample those excluded from the study by participant BMI (Table 4.1).   

 Univariate Analysis 

Demographic characteristics are presented in Table 4.2. Mean age of the participant 

sample was 46.7 years of age.  Out of 934 women, 47% were non-Hispanic White, 39% 

had a household income of less than $35,000 per year, 43% a high school education or less, 

and 39% classified as obese. The majority were married (67%, n=624), employed (83%, 

n=773), and had a youngest child over the age of 13 (49%, n=464).  Overall, 38% of the 

women in the study met the MVPA guidelines of at least 150 minutes of MVPA per week 

(Table not shown).  The mean value of time spent engaged in MVPA by the entire 

participant sample was 19.9 minutes per day (Table 4.2). 

Bivariate Analysis  

Table 4.2 describes the bivariate results.  Daily MVPA minutes varied significantly 

by marital status and age range of youngest child. Married women (20.7 min/day) had 

significantly higher daily MVPA minutes than non-married women (17.9 min/day). 

Women whose youngest child was between the ages of 6-13 (24.4 min/day) had 

statistically significantly higher MVPA/day than women with children under 6 (19.7 

min/day) and children over 13 (17.9 min/day). Employed women (20.2 min/day) had 

higher daily MVPA minutes than their homemaker counterparts (17.8 min/day); however, 

the results were not statistically significant.    

There were also statistically significant differences in MVPA by age, race, income, 

education, and participant BMI (Table 4.2).  Younger participants (18-43 years) had more 

mean minutes of MVPA (21.1 min/day) per day compared to the “older” (44-60 years of 

age) counterparts (18.5 min/day).  For race/ethnicity, post hoc tests using the Dunn test 
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revealed that Hispanic participants (23.5 min/day) had significantly higher MVPA 

compared to the non-Hispanic Blacks (17.7 min/day) and those categorized as Other (17.0 

min/day). Non-Hispanic White participates had lower MVPA than Hispanic participants 

(19.7 min/day); however, the results were only statistically significant among non-Hispanic 

Black and participants who identified as Other.  For income, post hoc tests revealed that 

participants with a household income of $75,000 or more (22.8 min/day) had a statistically 

significant higher daily mean MVPA than those with an income under $35,000 (18.5 

min/day), $35,000-$54,999 (17.8 min/day), and $55,000-$74,999 (18.0 min/day).  For 

education, post hoc tests revealed that those who had a college degree or more (23.2 

min/day) had higher daily MVPA than those who had a high school degree or less (18.8 

min/day) or some college (18.5 min/day).  For participant BMI, post hoc tests revealed that 

participants who classified as normal weight (23.2 min/day) and overweight (20.5) had 

significantly more daily mean MVPA minutes compared to participants who classified as 

obese (15.7 min/day).  

Multiple Linear Regression Analysis 

In the multiple linear regression analyses, for Model 1, all three social roles (being 

married, employed, and having the youngest child between the age of 6 and 13) were 

positively associated with MVPA in the unadjusted regression analysis (Model 1, Table 

4.3). In Model 1, social roles accounted for 3.5% of the variance in MVPA, F(4, 

429)=6.22, p=.0001.   

In Model 2, which included all three social roles controlled for covariates, only 

employment status and age range of youngest child, but not marital status, were 

significantly associated with MVPA (R2=9.74%, F(15,918)=5.03, p=.0000) (Table 4.4).  
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Among the participants, being a homemaker was associated with less MVPA compared 

to being employed (p<0.033).  Also, a child under the age of 6 (p<0.010) or over the age 

of 13 (p<0.004) was associated with less MVPA compared to participants whose youngest 

child was between the ages of 6 through 13.    

In Model 2, among the demographic variables, only race, income, and participant 

BMI had a statistically significant positive or negative association with MVPA (Table 

4.4).  Hispanic women had higher minutes of MVPA per day compared to non-Hispanic 

Whites (reference variable) (p<0.023).  Those with a household income range of $55,000 

and $74, 9999 had less MVPA per day compared to compared to their counterparts with 

an income of $75,000 or more (reference variable) (p<0.015).  Participants with obesity 

had less MVPA per day compared to participants with normal BMI (reference variable) 

(p<0.0000).  

4.5 DISCUSSION 

The primary goal of the study was to determine if MVPA levels among women 

were associated with marital status, employment status, and phase of motherhood, which 

was defined by age range of youngest child.  Key findings of this study were that 

employed women and women whose youngest child was between the ages of 6-13 had 

higher levels of MVPA compared to women who were homemakers and women with 

children under 6 or women with children over 13 years of age.  

 In this study, employed women and women those whose youngest child is between 

the ages of 6-13 had statistically significantly higher daily MVPA than their counterparts. 

These results are consistent with the findings of Steeves et al.(Steeves et al., 2015), which 

found that employed women have higher MVPA than homemakers and Gaston et al. 
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(Gaston et al., 2014) who found parents who have a child under the age of 6 have less 

MVPA than parents with older children.  However, these previous studies focused on the 

MVPA association by employment status and age range of child among participants with 

children whereas the present study examined the associations of MVPA among women 

with children by marital status, employment status, and by age range of child.  In this 

study there was no association between marital status and MVPA in the regression 

analysis. Previous studies have shown that the relationship between marriage and physical 

activity among women can be positive (Berge et al., 2011), negative (Brown & Trost, 

2003; Hull et al., 2010; Ortega et al., 2011), or neutral (Hull et al., 2010).  Results of this 

study aligns with literature that suggests that there is a neutral relationship between 

marriage and physical activity.  This study suggests that it is important to consider 

multiple social roles and demographic simultaneously when assessing the relationship 

between PA and marital status.    

The bivariate analysis with the demographic variables in this study was also 

consistent with previous studies reporting associations between MVPA and demographic 

characteristics.  Results of this study’s bivariate analysis found that age, race/ethnicity, 

income, education level, and participant BMI were associated with significant different in 

daily mean MVPA minutes among sample participants (Table 4.2).   Choi (2017) found 

in a systematic review that (increasing) age is a negative determining factor for physical 

activity (Choi et al., 2017a).  Another review found that having a higher income 

increased the likelihood of meeting activity guidelines among U.S. adults (Shuval et al., 

2017).  A systematic review on correlates associated with adult women being physically 

activity found 11 studies reported a positive association between education and MVPA 
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(Prince et al., 2016).  Uijtdewilligen (2015) found that a person’s BMI was positively 

associated with less physical activity and Lee (2011) found that regardless of 

race/ethnicity, women with normal BMI did more physical activity (R. E. Lee et al., 

2011; Uijtdewilligen et al., 2015).  Not all of our results aligned with previous studies. In 

this study’s bivariate analysis, Hispanic women with children had the highest MVPA 

compared to their counterparts (Table 4.2).    

In the linear regression analysis (Model 2, Table 4.4), a statistically significant 

association between MVPA and demographic variables only remained among in 

race/ethnicity, household income, and participant BMI. Hispanic compared to non-

Hispanic white participants had higher MVPA.  Previous studies indicate that patterns 

regarding race and MVPA vary regarding the Hispanic population.  Lee (2011) found that 

non-Hispanic Black women had higher MVPA than Hispanic women and national data 

collected from accelerometry indicate that Hispanics are less likely to meet PA guidelines 

than non-Hispanic Whites (Carlson et al., 2010).  However, accelerometer data from 

study by Arredondo (2016) and a previous NHANES (Evenson et al., 2015) study 

indicate Hispanic women may have higher MVPA levels compared to their non-Hispanic 

Black and non-Hispanic White counterparts.  

 Households earning $55,000 and $74,999 annually had a statistically significant 

negative association compared to their counterparts earning $75,000 or more annually 

(Model 2, Table 4.4). This aligns with previous studies. Shuval (2017) found that among 

mothers having a higher income was associated with higher physical activity and an 

increased likelihood of being a “weekend warrior” (i.e. women who exercise on the 

weekend) (Shuval et al., 2017). Bennie (2019) that found that low socioeconomic status 
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was negatively associated with physical activity (Bennie et al., 2019).  Pabayo (2018) 

found that income inequality was negatively associated with physical activity among only 

women and not men (Pabayo et al., 2018).  Finally, Okunrintemi (2019) found that 

compared to high-income women, low-income women were more likely to have 

suboptimal PA (Okunrintemi et al., 2019) .   

Also, in the adjusted linear regression analysis, MVPA was negatively associated 

with participant BMI, with participants with and obese BMI having fewer minutes/day 

compared to women with a normal BMI (Model 2, Table 4.4).  Britton (2012) that found 

that increased time in vigorous LTPA was associated with lower BMI and Droyvold 

(2004) that found that low levels of PA were associated with higher BMI eleven years 

later compared to higher PA counterparts (Britton et al., 2012; Wenche et al., 2004).  

A strength of this study is that the sample population (Table 4.2) in this study is 

comparable to the U.S. demographic population of non-Hispanic Whites, Hispanics, non-

Hispanic Blacks, and “other” (additional racial categories) (U.S. Census Bureau 

QuickFacts, 2018).   

Limitations of the study were that the ActiGraph-AM 7164 accelerometers 

measured intensity of movement on a vertical plane so non-ambulatory movements such 

as weight-lifting or cyclical motion (e.g. elliptical machine or stationary cycling) is less 

accurate when using accelerometry.  In addition, there were limitations regarding how 

independent variables were defined.   Employment status had two categories: employed 

or homemaker and this study does not account for employed-homemakers, women who 

work full-time and also have the duties of a homemaker (e.g. cooking, cleaning, 

caretaking) (Steeves et al., 2015).  In addition, classification of “age range of youngest 



www.manaraa.com

 

69 
 

child” does not account for stepchildren or determine if the last live birth is living in the 

home or still alive. 

This study expands current knowledge regarding the impact on MVPA levels 

among women with children who have multiple social roles.  Results of this study 

indicate that being employed, married, and having the youngest child between the ages of 6-

13 is associated with higher MVPA levels among women after controlling for covariates.  

These data may strengthen the ability of experts to develop studies and interventions for 

women. The results suggest that interventions may need to be tailored differently for 

women who participate in different combination of social roles.  

Additional research might explore existing barriers to MVPA such as such as the 

unique time constraints, duties, support, and access to physical activity that may prevent 

women who are homemakers, women who are not married, and women who have older 

(>13) or young (<6) children from meeting recommended MVPA guidelines.  In 

addition, understanding successful strategies among women who are employed and 

among women whose youngest child is between the ages of 6 and 13 use to meet MVPA 

guidelines would assist in tailoring interventions to this population. 
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Figure 4.1: Participant Sample  

 

Female participants 

n=10,420 

Women 18-60 years of 

age n=4,165 

 

Non-pregnant women 

n=3,630 

Women with live births  

n=2,025 

No physical limitations 

that prevent working  

n=1,519 

 

Homemakers and 

Employed women 

n=1,569 

 

NHANES 2003-2006 

Examination 

participants N=20,470 
Male participants 

N=10,050 

 

Females less than 18 

(n=4,608) and over 60 

(n=1,647) 

 

Pregnant women 

n=535 

Those without any live 

births 

n=1,605 

 

Did not identify as 

employed or 

homemaker 

n=456 

< 4 days of PAM data 

n=537 

Missing demographics 

n=48 

> 4 days of PAM data  

n=982 

Final Sample size 

n=934 

Physical limitations that 

keep them from working  

n=50 
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Study Population 

Excluded 

Population p-value 

 # % # %  

Age Range     0.000* 

  18-44 498 54 429 46  

45-60 436 74 136 26  

Race/Ethnicity     0.000* 

Non-Hispanic Black 203 56 158 44  

Non-Hispanic White 444 66 228 34  

Hispanic 241 57 184 43  

Other 46 75 15 25  

Income*     0.000* 

Under $35,000 361 56 289 44  

$35,000-$54, 999 184 64 103 36  

$55,000-$74,999 127 68 59 32  

> $75, 000 262 73 99 27  

Education Level     0.000* 

High school education or 

less 

406 58 297 42  

Some college or less 327 67 159 33  

College graduate or higher 201 74 72 26  

BMI     0.716 

Normal weight (<24.9 kg/m2) 287 61 180 39  

Overweight (25-29.9 kg/m2) 283 63 163 37  

Obese (>30 kg/m2) 364 61 232 39  

Table 4.1: Comparison of differences between study population (n=934) and those 

excluded** from the study population (n=575) demographics among women ages 18-60,  

NHANES 2003-2006*** 
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Marital Status     0.000* 

Married 624 67 303 33  

Not married 310 52 282 48  

Employment Status     0.000* 

Employed 773 65 414 35  

Homemaker 161 48 171 52  

Age Range of Youngest 

Child 

    0.000* 

<6 249 49 260 51  

6-13 221 61 140 39  

>13 464 71 185 29  
 

 

 

 

 

 

 

*p<0.05  

** To be included in the study participants had to have at least one child.  From there, 

participants were excluded if they were missing valid physical activity monitor (PAM) data 

via accelerometer, missing demographic data (i.e. mother’s age, race/ethnicity, income, 

education level, and BMI), or social role data (i.e. marital status or employment status).   

***MVPA and meeting MVPA guidelines were not included as excluded population was 

excluded because lack of PAM data. Only 48 participants in the excluded population had 

PAM data. Analysis indicated that compared to the included population and the excluded 

population that had PAM data there were no statistically significant differences by daily 

MVPA minutes or by status of meeting MVPA guidelines (table not shown).   
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 Descriptive 

Characteristics 

Daily mean MVPA 

Minutes 

  Demographic Variables     

 # %* Mean*  p-value*** 

Age (mean age 46.7)    0.0327* 

  18-43  498  51 21.1  

44-60  436 49 18.5  

Race/Ethnicity      0.0184* 

Non-Hispanic Black  203 11 17.7  

Non-Hispanic White 444 71 19.7  

Hispanic 241 12 23.5  

Other 46 6    17.1  

Income****     0.0138* 

Under $35,000  361 30 18.5  

$35,000-$54, 999  184 18 17.8  

$55,000-$74,999 127 16 18.0  

> $75, 000  262 36 22.8  

Education Level       0.0388* 

High school education or less   406 36 18.8  

Some college or less    327 38 18.5  

College graduate or higher    201 26 23.2  

BMI        0.0000 

  Normal weight (<24.9 kg/m2) 287 36 23.2  

Overweight (25-29.9 kg/m2) 283 29 20.5  

Obese (>30 kg/m2)  364 35 15.7  

Table 4.2: Sample characteristics of study population (n=934) and average daily 

minutes in moderate-vigorous physical activity among women ages 18-60**, NHANES 

2003-2006 
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Independent Variables 

 # % Mean  p-value*** 

Marital Status    0.0412* 

Married 624 73 20.7  

Unmarried  310 27 17.9  

Employment Status          0.2324 

Employed  773 86 20.2  

Homemaker 161 14 17.8  

Age Range of Youngest Child     0.0293* 

Under 6 years of age 249 23 19.7  

6-13 years of age 221 24 24.4  

14 years of age or older  464 53 17.9  

     

Dependent Variable   

Total population  

MVPA per day (minutes) 

934 100 19.8   

*Percentage (%) and MVPA means are weighted  

** In addition to being women ages 18-60, women included in the study had at least one 

child, at least 4 valid  

days (10+ hours) of physical activity monitor (PAM) data via accelerometer, demographic 

data (i.e. mother’s age,  

race/ethnicity, income, education level, and BMI), and social role data (i.e. marital status 

or employment status).  

 Svy: mean and svy: regress was used for bivariate analysis for variables with two 

categorical levels and for  

variables with more than two categorical levels, respectively.  

***p<0.05 

****Annual household income 
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Model 1*** 

 Coefficient p-value* 95% Confidence Interval 

Marital Status     

 Not married (vs. married) Reference 

Married  2.93 0.019* 0.47 5.39 

Employment Status     

Employed Reference    

Homemakers (vs. employed)  -3.54 0.036* -6.85 -0.24 

Age Range of Children      

Under 6 (vs. ages 6-13) -4.38 0.018* -8.02 -0.75 

Age 6-13 Reference 

Over 13 (vs. ages 6-13) -6.76 0.000* -10.07 -3.44 

Table 4.3: Model 1, results from linear regression analyses for daily mean MVPA minutes  

among women (n=934), ages 18-60, by employment status, marital status, age range of  

youngest child, NHANES 2003-2006 

*p<0.05  

**Annual household income 

***Model 1 includes marital status, employment status, and age range of youngest child.   
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Model 2*** 

 Coefficient p-value* 95% Confidence Interval 

Age  

Age 18-44 Reference 

Age 45-60 0.18 0.927 -3.77 4.14 

Race/Ethnicity    

Non-Hispanic Black  0.92 0.585 -2.37 4.21 

Non-Hispanic White  Reference 

Hispanic 5.01 0.023* 0.68 9.34 

Other -4.90 0.129 -11.24 1.43 

Income**     

 <$35,000 -2.72 0.144 -6.37 0.93 

$35,000-$54,999 -3.32 0.071 -6.94 0.29 

$55,000- 

$74,999 

-3.18 0.015* -6.89 -0.73 

 >$75,000 Reference 

Education Level        

<High School -1.83 0.258 -5.00 1.34 

Some College -2.71 0.073 -5.67 0.25 

>College Reference 

BMI  

Normal  Reference 

Overweight -2.63 0.112 -5.87 0.61 

Obese -7.72 0.000* -10.59 -4.85 

Marital Status  

Not married  Reference 

Married  1.82 0.242 -1.23 4.87 

Table 4.4: Model 2, Results from linear regression analyses for daily mean MVPA minutes  

among women (n=934), ages 18-60, by employment status, marital status, age range of 

youngest child and adjusted for covariates, NHANES 2003-2006 
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Employment Status  

Employed Reference 

Homemakers  -4.25 0.033* -8.16 -0.34 

Age Range of Children   

Under 6 (vs. ages 6-13) -4.95 0.010* -8.73 -1.17 

Age 6-13 Reference 

Over 13 (vs. ages 6-13) -5.78 0.004* -9.65 -1.90 

*p<0.05  

**Annual household income 

*** Model two includes age, race/ethnicity, education, income, marital status, employment 

status, and age range of youngest child.  
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CHAPTER 5 

MANUSCRIPT 2 

LEISURE TIME PHYSICAL ACTIVITY PREVALENCE AND OBJECTIVELY 

MEASURED PHYSICAL ACTIVITY AMONG WOMEN WITH CHILDREN BY 

EMPLOYMENT STATUS, MARITAL STATUS, AND PHASE OF MOTHERHOOD2

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
2 McMullen, T.P., Turner-McGrievy, G., Saunders, R.P, Liu, J, Cordan, K. 2020. To be 

submitted to Journal of Physical Activity and Health. 
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5.1 ABSTRACT 

Purpose. Increasing the number of women with children that meets physical activity 

guidelines is critical to  reduce chronic disease and early mortality in this population.  

Methods. Types of LTPA and minutes of MVPA by social role was analyzed among 

women with children using self-reported data and accelerometer data, respectively, from 

NHANES dataset (2003-2006).  

Results. Walking was the most frequently reported LTPA activity overall and by social 

role. Percentage of respondents who reported walking in the past 30 days ranged from 

26%-30% of answers across social role. Other tops activities reported by respondents 

were dance, aerobics, bicycling, treadmill, hiking, and stretching.   

Conclusions. Walking is a popular LTPA among women with children across social 

roles. Strategies for promoting increased MVPA among women with children should 

consider the influence of employment status and phase of motherhood. 

Key words: physical activity, mothers, MVPA, physical activity guidelines, employment, 

marriage, accelerometry.

5.2 INTRODUCTION  

Among women, inadequate moderate to vigorous physical activity (MVPA) and 

excessive sedentary behavior has been associated with increased risk of overall mortality 

(1), heart disease (2,3), cancer (4,5), diabetes (6), and obesity (7). National physical 

activity (PA) guidelines recommend at least 150 minutes of MVPA or 75 minutes of 

vigorous physical activity (VPA) per week and some form of strength training at least 

twice a week to reduce overall risk of mortality and certain chronic diseases (4,8–10). 

Even performing less than the recommended levels of physical activity (PA) per week is 
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associated with lower mortality risk (11,12). However, despite PA benefits, only 45% of 

women meet MVPA guidelines and only 16% meet strength training recommendations 

(13).     

When women fail to acquire adequate PA, they not only increase their risk of 

non-sex specific chronic diseases (14), but also diseases associated with being female, 

such as endometrial cancer (15–17), fibroids (18,19) and ovarian cancer (20). In addition, 

breast cancer, the second leading cause of cancer death among women (21), is inversely 

associated with PA (22). Consistent participation in PA is associated with reduced risk of 

recurrence of breast cancer for survivors (23) and reduced risk of a heart attack after 

having breast cancer, which is the leading cause of death among breast cancer survivors 

(24,25)  

There are additional risks of inadequate PA as women transition across the 

lifespan. Osteoporosis, is a bone disease that becomes more common in women after 

menopause and can lead to disability (26).  Onset or progression of osteoporosis can be 

delayed by exercise which is related to the preservation of  bone mass and  strength 

among women, as well as the and reduction of bone cell death (27,28). Furthermore, as 

women are going through menopause, vasomotor symptoms, such as hot flashes, may be 

lessened with PA (29). Finally, mental well-being, including anxiety (30–32), depression 

(33,34) postpartum depression (35), Alzheimer’s disease risk and dementia progression 

(36–38) can be mitigated with adequate and continuous PA in women.  

Social roles, such as employment (39,40), marriage (41,42), and motherhood (43–

45), are independently correlated with reduced PA. Across the lifespan, as women engage 

in social roles, their likelihood of meeting PA recommendations decreases (46,47). 
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Understanding the relationship between social roles and participation in MVPA  among 

women is critical as most women (18+ years of age) in the United States are currently in 

one or more of these social roles. Approximately 57% of U.S. women are employed (48),  

50% of U.S. women over 15 are married (49), and 60% of U.S. women have a child 

under the age of 18 (50). In addition, many of these roles are combined as 70% of U.S. 

women who are working also have a child under the age of 18 (48).  

Juggling multiple social roles can leave women feeling as if there is not enough 

time to be active. Barriers to PA can include:  rigid work schedules, working long hours, 

sedentary jobs, multiple daily household duties, duties associated with child rearing, 

caring for sick children, and coordinating and taking children to school, daycare, or 

children’s extracurricular activities (51–53). Research also indicates that parents of young 

children have less MVPA than their counterparts with older children or their non-

parenting counterparts (54,55). Furthermore, women report that the mental toll of 

multiple duties, lack of motivation, lack of support, and exhaustion is a barrier to PA, 

even among women who considered themselves athletic before having children (51,56).  

Fan et al. (58) examined NHANES 2003-2006 data to understand what physical 

activities women participated in at age 25 and beyond. They found major declines in 

LTPA participation as women aged, with the most substantial declines at ages 35-44 and 

ages 55-64 (57). However, they did not examine the role of motherhood, employment, 

and marriage (57). In another  NHANES study (1999-2006) comparing women’s and 

men’s LPTA activities,  women reported walking as the most common activity followed 

by dancing and aerobics (58). Social roles among men or women were not explored.    
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Many studies explore PA duration and intensity; however, just as important is 

describing the specific PA behaviors (54). Although women with children are less likely 

to meet MVPA guidelines than their counterparts with children, common LTPA 

preferences among women with children is not well understood (44). In addition, few, if 

any studies, explore specific LTPA activities among with women with children who are 

meeting MVPA guidelines compared to their counterparts not meeting MVPA guidelines. 

As participation in PA can differ by demographic and type of activity, it is important to 

understand specific PA preferences among women with children when it comes to 

developing interventions or policies that intend to increase participation in PA (58).   

The purpose of this study was to examine the most common type of  leisure time 

physical activities among women with children by social role, defined as employment 

status, marital status, and age category of youngest child (< 6 years, 7-13 years, and > 13 

years). Our study hypothesizes that among the participant sample of women with 

children, the top five most common LTPAs will vary by marital status, employment 

status, and age range of youngest child.     

5.3 METHODS 

Survey Design  

National Health and Nutrition Examination Study (NHANES) data from 2003-

2004 and 2005-2006 were used for this study. NHANES is a complex, multi-stage, 

probability design that since 1999, has surveyed a nationally representative sample of the 

noninstitutionalized civilian population in 2-year cycles (59). Data collected includes 

household interviews and PA examinations in a mobile examination center (MEC) (59). 
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NHANES has approval from the National Center for Health Statistical Research Ethics 

Review Board and participant provide written consent (60).   

Participants 

This study focused on 276 women participants aged 18-60 (Figure 4.2).  Women 

were excluded if they were pregnant, did not have children, did not identify as employed 

or a homemaker, reported physical limitations, did not have at least four days (10 

consecutive hours per day) of PA monitor data, were missing LTPA or demographic 

data. Participants included in the study were compared to those excluded because of 

missing data.   

Leisure-Time Physical Activity (LTPA) 

NHANES participants were required to respond to the following question: “What 

moderate/vigorous activity did you do in the past 30 days?”  Participants were allowed 

check all leisure time physical activities that applied from a list of 48 activities. 

Physical Activity Monitor (PAM) Data  

During the waves 2003-2006, NHANES included objective measures to 

determine activity levels of participants. Eligible subjects (age 6+) and those who did not 

have walking impairments or limitations from wearing the PAM device were recruited by 

health technicians in the mobile examination center (61). Participants wore 

accelerometers ActiGraph AM-7164 on their hip for at least 7 days and were only 

instructed to remove the accelerometers during sleep and water activities (i.e., shower or 

swimming) (61).  
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Moderate to Vigorous Physical Activity (MVPA) Guidelines 

The variable MVPA_Guidelines was categorized as “meets guidelines” or “does 

not meet.”  Participants who accumulated 150 minutes per week, or an average of 21 

minutes per day (150 minutes per week/7 days), of MVPA were categorized as “meets 

guidelines”. Participants with less than 21 minutes per day of MVPA were categorized as 

“does not meet” MVPA guidelines.  

Social Role Variables  

The social role variables for the study were employment status, marital status, and 

phase of motherhood. Employment status consisted of two categories: employed or 

homemaker. For marital status, women who either categorized as married or not married. 

Not married included women who were single, divorced, or widowed. Phase of 

motherhood was determined by age category of youngest child. Categories  of children’s 

ages were under 6, 6-13, and over 13.  Age of youngest child was determined by 

subtracting the woman’s current age from age of the participant’s last live birth (62).   

Demographic Variables  

Demographic variables for this study were age category of participant, 

race/ethnicity, education, income, and body mass index (BMI). Age category for 

participants were categorized as (ages 18-44) and (ages 45-60) (63,64). Race/ethnicity 

was categorized as: 1) Non-Hispanic White, 2) Non-Hispanic Black, 3) Hispanic, and 4) 

Other. Education was categorized as: 1) high school degree or less, 2) some college or 

less, or 3) College graduate or higher. Income (yearly household income) was categorized 

as: 1) under $35,000, 2) $35,000-54,999, 3) $55,000-74,999, and 4) over $75,000. BMI 

was categorized as: 1) normal (<24.9 kg/m2); 2) Overweight (25.0-29.9 kg/m2), and 3) 
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Obese (> 30.0 kg/m2). In this study, there were only five participants that classified as 

underweight BMI (<18 kg/m2) therefore, they were included with participants with 

normal BMI.  

Statistical Analysis 

NHANES 2003-2006 accelerometer data cleaning, in which data points were 

consolidated and non-valid participants were identified, was performed with SAS data 

analysis software (version 9.4; SAS Institute, Cary, NC). Data points were consolidated 

to one record per person per day. Data were transferred to STATA data analysis software 

(version 15; College Station, TX) and merged with questionnaires from the NHANES 

dataset. Analyses conducted within STATA accounted for NHANES’s complex design 

and this study used the sample weights provided by NHANES.  

Descriptive statistics were calculated for the overall population and subgroups of 

population by social role (marital status, employment status, and phase of motherhood 

[age category of youngest child]). For the study purpose, frequencies and percentages of 

specific LTPAs were calculated for overall participant sample and by social roles 

(employment status, marital status, and phase of motherhood [age category of youngest 

child]). Descriptive analyses were also conducted to examine MVPA minutes and status 

of meeting MVPA guidelines for the sample population.  

5.4 RESULTS  

Sample 

The purpose of this study was to examine the frequency of specific leisure time 

physical activities, mean daily MVPA minutes and status of meeting MVPA guidelines 

among women with children by social role, defined as employment status, marital status, 
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and age category of youngest child (< 6 years of age, 7-13 years of age, and > 13 years of 

age). Study participants were 43.6 years of age and the majority were married (74%), 

employed (88%), and had children over the age of 13 (55%) (Table 5.10). Only 43% 

percent of the participant sample met the MVPA guidelines and overall, the participant 

sample did not meet MVPA guidelines (Table 5.10).  The mean MVPA of the participant 

sample per day was 21.0 minutes (Table 5.10). Compared to the participant sample 

(n=276), being excluded from the study due to missing data (n=457) was associated with 

being Hispanic, having a high school education or less, and having a BMI that qualified 

as obese (data not shown). Being included was associated with being non-Hispanic White 

or being a college graduate or higher (Table 5.5). Walking was the most frequently 

reported LTPA by the overall sample and this remained consistent across social roles; 

other frequently reported LPTAs were dance, aerobics, bicycling, and treadmill (Table 

5.6). 

LTPA Patterns and MVPA by Marital Status 

Walking was the most popular LTPA among married and unmarried participants. 

Just under one-third (29%) of married participants reported that they had walked in the 

past 30 days, followed by 8-9% reporting dancing and stretching (Table 5.7). 

Approximately the same proportion of unmarried women reported walking (30%) as the 

most prevalent activity. The next most common activities across both groups were 

bicycling, aerobics, and dance (Table 4.7).  Daily mean MVPA for married women in the 

study was 21.7 min/day and 43% of married women met MVPA guidelines (Table 4.10). 

Among women not married, daily mean MVPA minutes was 19.3 min/day and 42% met 

MVPA guidelines (Table 4.10). 
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LTPA Patterns and MVPA by Employment Status 

Walking was the most popular LTPA among employed participants and 

participants who were categorized as homemakers. Just under one-third of employed and 

homemaker participants reported that they had walked in the past 30 days (30% and 27%, 

respectively) (Table 4.8). The next most common activities across both groups were 

bicycling, aerobics, and dance (Table 4.8).  Employed women and women who identified 

as homemakers differed significantly in daily mean minutes of MVPA. Employed women 

participated in 21.6 MVPA minutes per day compared to 16.9 MVPA min/day of the 

homemaker counterparts (Table 4.10). They did not differ significantly on meeting 

MVPA guidelines per week (employed women, 44%; homemakers, 35%) (Table 4.10).     

LTPA Patterns and MVPA by Phase of Motherhood [age category of youngest child] 

Walking was the most popular LTPA among participants by age category of 

youngest child. Among women whose youngest child was under the age of 6, 26% 

reported that they had walked in the past 30 days (Table 4.9). Among women whose 

child was between 6 and 13 years of age or over 13 years of age, 32% and 31%, 

respectively, reported that they had walked in the past 30 days (Table 4.9). The next most 

common activities across all three groups bicycling, aerobic, and dance (Table 4.9).  

Women whose youngest child was under the age of 6 averaged 20.6 min/day.  

Women whose youngest child was between the ages of 6 and 13 average 22.4 min/day 

(Table 4.10). Women whose youngest child was over the age of 13 average 20.6 min/day 

(Table 4.10). However, there was a statistically significant difference between 

participants who met MVPA guidelines per week by age category of youngest child 

(Table 4.10). Women whose child was over the age of 13 were less likely to meet MVPA 
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guidelines (38%) than women whose youngest child was under the age of 6 (51%) or age 

6 through 13 (46%) (Table 4.10).  

5.5 DISCUSSION 

Overview 

Key findings of this study were that walking was the most common LTPA among 

all women. Only 43% of women overall met MVPA guidelines, defined by having at 

least 150 minutes of MVPA minutes per week.  

LTPAs by Social Role 

Walking was the most commonly reported LTPA for the total sample and across 

all three social role groups, ranging from 26%-31%. Other activities consistently 

identified as top five LTPAs were dancing, aerobics, bicycling.   

These findings are consistent with two previous NHANES studies that found 

walking to be the most prevalent LTPA activity among women (57,58). Fan (2013) 

found that walking was consistently the top activity, with 40% or more women (ages 25-

74) participating in walking (ages 25-74) (57). In addition, similar to our findings, the 

Fan study found that after walking, dancing, treadmill, and biking were the most 

prevalent activities among this sample of women (57). Dai (2015) compared women’s 

and men’s LTPA activity also found that walking that among women, walking was the 

most commonly reported activity, followed by aerobics and dancing (58).   

Activities that were most prevalent after walking across all groups by social role 

were similar: aerobics, dancing, bicycling, treadmill, and stretching. Future studies may 

want to consider the role of culture in the appeal of these activities. For example, a dance 

class offered may have to consider the cultural context of the audience to improve 
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chances of buy-in from participants (70). Furthermore, based on culture, social role or 

demographics, women may be motivated differently to participate in the same exercise 

(71). Therefore, health promotion messages may need to be tailored to these groups of 

women to increase participation.   

Limitations of the study were that the variable “age category of youngest child” 

does not account for stepchildren or determine if the last live birth documented on the 

questionnaire is still living or living in the home with the biological mother. In addition, 

there were limitations with the physical activity monitor device used to measure MVPA 

and determine status of meeting MVPA guidelines among the participants for this study. 

The ActiGraph-AM 7164 accelerometer, does not capture stationary or water activities, 

such as weightlifting and swimming. Therefore, MVPA activities captured are only 

activities that involve vertical acceleration (61). In addition, participants who were 

Hispanic, have a high-school education or less, or have obesity were more likely to be 

excluded from the study due to missing variables, and non-Hispanic white participants 

and those with a college education or higher were more likely to be included (Table 4.5). 

This may bias the results as previous studies have shown associations  between race, 

education, and BMI and PA (41,52,67,77); respondents included in the sample compared 

to those excluded may be more active.   

Nonetheless, this study expands current knowledge regarding LTPA among 

women with children. To our knowledge, the number and different types of LTPA in which 

US women with children engage in by social role has not been previously reported. 

Another strength of the study is that the sample population had objective PA data 

available in addition to self-reported LTPA.   
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These results have public health implications. Most women in this study did not 

meet weekly MVPA guidelines, which is consistent with the literature showing that 

women with children are less likely to meet MVPA than women without children 

(13,68,69). Future recommendations to promote MVPA in women with children may 

want to focus interventions on increasing the time spent in the most popular activity, 

walking, and investigate ways to increase the intensity of walking to complement 

existing promotional activities that promote walking among women (78–80). 
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Figure 5.1: Sample Size Chart of Study Participants  

Physical limitations that 

keep them from 

working  

n=50 

NHANES 2003-2006 

Examination 

participants N=20,470 

Female participants 

n=10,420 
 

Women 18-60 years of 

age n=4,165 
 

Non-pregnant women 

n=3,630 

Women with live births  

n=2,025 

Homemakers and 

Employed  

n=1,569 

No reported physical 

limitations that prevent 

working  

n=1,519 
 

Male participants 

N=10,050 
 

Females less than 18 

(n=4,608) and over 60 

(n=1,647) 

 

Pregnant women 

n=535 

Those without any live 

births 

n=1,605 

Did not identify as 

employed or 

homemaker 

n=456 

< 4 days of PAM data 

n=537 

>4 days of PAM data 

n=1,469 

 
Missing at least one 

covariate 

n=48 
 

No missing covariates 

n=934 
 Missing LTPA* 

response 

n=658 

 
Final Sample 

N=276 
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 Included (n=276) Excluded (n=658) p-value 

 # % # %  

Age Category       0.458 

  18-44 142 29 356 71  

45-60 134 31 302 69  

Race/Ethnicity     0.000* 

Non-Hispanic Black 50 25 153 75  

Non-Hispanic White 168 38 276 62  

Hispanic 45 19 196 81  

Other 13 28 33 72  

Income*       0.542 

Under $35,000 99 27 262 73  

$35,000-$54, 999 54 29 130 71  

$55,000-$74,999 37 29 90 71  

> $75, 000 86 33 176 67  

Education Level      0.002* 

High school education or less 99 24 307 76  

Some college or less 101 31 226 69  

College graduate or higher 76 38 125 62  

BMI     0.045* 

  Normal weight (<24.9 kg/m2) 96 33 191 67  

Overweight (25-29.9 kg/m2) 89 31 194 69  

Obese (>30 kg/m2) 91 25 273 75  

Marital Status     0.143 

Married 194 31 430 69  

Table 5.1: Demographic differences between women included (n=276) in the study and  

women excluded (n=658) due to missing LTPA responses, ages 18-60, NHANES 2003-

2006 
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Not married 82 26 228 74  

Employment Status      0.497 

Employed 232 30 541 70  

Homemaker 44 27 117 73  

Age Category of Youngest 

Child 

    0.184 

<6 63 25 186 75  

6-13 65 29 156 71  

>13 148 32 316 68  

Status of Meeting MVPA 

Guidelines 

    0.054 

Meets Guidelines 162 27 430 73  

Does Not Meet Guidelines  114 33 228 67  

 

 

 

 

 

 

 

 

*p<0.05  
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Leisure Time 

Physical Activity Frequency# Percentage% 

1. Walking 185 30 

2. Dance 48 8 

3. Aerobics 47 8 

4. Bicycling 47 8 

5. Treadmill 43 7 

6. Stretching 36 6 

7. Weightlifting 30 5 

8. Hiking 25 4 

9. Stairclimbing 20 3 

10. Swimming 18 3 

11. Jogging 13 2 

12. Yoga 13 2 

13. Basketball 12 2 

14. Running 11 2 

15. Tennis 9 1 

16. Fishing 6 <1 

17. Golf 6 <1 

18. Bowling 5 <1 

19. Softball 5 <1 

20. Volleyball 5 <1 

Table 5.2: Leisure Time Physical Activity (LTPA) 

analyses* of the study sample, women ages 18-60 (n=276), 

NHANES 2003-2006 
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21. Kayaking 4 <1 

22. Soccer 4 <1 

23. Other 4 <1 

24. Baseball 3 <1 

25. Gardening 3 <1 

26. Rowing 3 <1 

27. Skiing-CC 3 <1 

28. Skiing-DH 2 <1 

29. Frisbee 2 <1 

30. Horseback 

riding 

2 <1 

31. Wrestling 2 <1 

32. Football 1 <1 

33. Racquetball 1 <1 

34. Rollerblading 1 <1 

35. Skating 1 <1 

36. Yard work 1 <1 

37. Boxing 1 <1 

38. Trampoline 1 <1 

 

 

 

 

*Response are from NHANES Physical Activity- Individual 

Activities questionnaire 
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Top 15 

LTPAs 

Married 

LTPA # % 

Unmarried 

LTPA # % 

1.  Walking 125 29% Walking 60 30% 

2.  Bicycling 37 9% Dance 25 12% 

3.  Aerobics 34 8% Stretching 19 10% 

4.  Treadmill 33 8% Aerobics 13 7% 

5.  Dance 23 5% Bicycling 10 5% 

 

 

 

 

 

 

 

Table 5.3: Leisure Time Physical Activity (LTPA) analyses* of the study sample 

(n=276)* by marital status, women ages 18-60 (n=276), National Health & Nutrition 

Examination  

                                  Surveys (2003-2006) 

 
 

*Response are from NHANES Physical Activity- Individual Activities questionnaire 
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Top 15 

LTPAs 

Employed 

LTPA # % 

Homemaker 

LTPA # % 

1.  Walking 159 30% Walking 26 27% 

2.  Dance 43 8% Aerobic 8 8% 

3.  Aerobics 39 7% Biking 8 8% 

4.  Bicycling 39 7% Hiking 7 7% 

5.  Treadmill 39 7% Dance 5 5% 

 

 

 

 

 

 

 

Table 5.4: Leisure Time Physical Activity (LTPA) analyses* of the study sample 

(n=276)** by employment status, women ages 18-60 (n=276), NHANES (2003-2006) 
 

*Response are from NHANES Physical Activity- Individual Activities questionnaire 
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Top 15 

LTPAs <6 # % 

1. Walking 45 26% 

2. Aerobics 14 8% 

3. Dance  13 7% 

4. Stretching 13 7% 

5. Bicycling 12 7% 

 6-13   

1. Walking 48 32% 

2. Aerobics 14 9% 

3. Dance 12 8% 

4. Bicycling 9 6% 

5. Treadmill 9 6% 

 >14   

1. Walking 92 31% 

2. Bicycling 26 9% 

3. Dance 23 8% 

4. Treadmill 23 8% 

5. Aerobics 19 6% 

Table 5.5: Leisure Time Physical Activity 

(LTPA) analyses* of the study sample 

(n=276) by age range of youngest child, 

women ages 18-60 (n=276), NHANES 

2003-2006 
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Demographic Variables 

# %* 

Daily MVPA 

Minutes* 

% of Status 

Meeting MVPA 

guidelines* 

Meets 

Does 

not 

meet 

Overall Sample 276 100 21.0 43 57 

Age Range      

  Younger (18-44)  142 52 21.5 46 54 

Older      (45-60) 134 49 20.6 39 61 

Race/Ethnicity        

Non-Hispanic Black  50 9 17.5 32 68 

Non-Hispanic White 168 79 21.3 44 56 

Hispanic 45 7 24.0 52 48 

Other 13 5 18.3 33 67 

Income (annual 

household income) 

     

Under $35,000  99 29 16.8 33 67 

$35,000-$54, 999  54 18 21.6 46 54 

$55,000-$74,999 37 14 19.9 35 65 

> $75, 000  86 39 24.4 52 48 

Education Level         

Table 5.6: Characteristics of study population, women ages 18-60, (n=276, mean 

age 43.6 years), average daily minutes in moderate-vigorous physical activity 

(MVPA) and status of meeting MVPA guidelines, National Health & Nutrition 

Examination Surveys (NHANES 2003-2006) 
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High school education or 

less   

99 30 20.8 44 56 

Some college or less    101 38 18.4 35 65 

College graduate or 

higher    

76 32 24.4 52 48 

BMI          

  Normal weight (<24.9  

  kg/m2) 

96 40 26.0 58 42 

Overweight (25-29.9 

kg/m2) 

89 33 20.1 37 63 

Obese (>30 kg/m2)  91 26 14.8 27 73 

Marital Status       

Married  194 74 21.7 43 57 

Not Married  82 26 19.3 42 58 

Employment Status      

  Employed 232 88 21.6 44 56 

Homemaker 44 12 16.9 35 65 

Phase of Motherhood 

(age range of youngest 

child) 

     

<6 years of age  21 20.6 51 49 

6-13 years of age  25 22.4 46 54 

>13 years of age   55 20.6 38 62 

 

 

 

*Percentage (%), MVPA means, and status of meeting MVPA guidelines is 

weighted 
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CHAPTER 6 

CONCLUSION AND IMPLICATIONS

6.1 OVERALL CONCLUSIONS 

Inadequate physical activity among women with children is a public health 

concern that is associated with increased risk for chronic disease and early mortality 

(Alves et al., 2016; CDC, 2018b, 2018c, 2018a; Moore et al., 2016; WHO, 2017, 2018). 

Less than half (45%) of U.S. women meet MVPA guidelines and research indicates that it 

is even less for women with children (Blackwell et al., 2014a).  Social roles, such as 

employment status, marital status, and phase of motherhood (i.e. having very young, 

young, or older children) may adversely impact physical activity (Brown & Trost, 2003; 

Larouche et al., 2012a).  However, the association of multiple social roles with MVPA in 

women with children is not well understood, nor is the association between social roles 

and women’s LTPA preferences.  

The sample used for this study was from 2003-2006 National Health and 

Nutrition Examination Study (NHANES) dataset, which has objective physical activity 

measures and self-report LTPA.  Women with children, ages 18-60, who identified as a 

homemaker or employer, were the target population.  The first aim of this study (SA1, 

Manuscript 1) was to determine the relationship between objectively measured MVPA 

and marital status, employment status, and phase of motherhood (having very young, 

young, or older children).  The second aim (SA2, Manuscript 2) was to examine the 

frequency of specific leisure time physical activities, mean daily MVPA minutes and 
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status of meeting MVPA guidelines among women with children by social role, defined 

as employment status, marital status, and phase of motherhood.   

 Results from regression analysis for SA1, reported in manuscript 1, found that 

employed women had higher levels of MVPA compared to women who were 

homemakers.  Married women had higher MVPA compared to women who were not 

married.  In addition, women whose youngest child was between the ages of 6-13 had 

higher levels of MVPA compared to women whose youngest child was under 6 years of 

age or women whose youngest child was over 13 years of age.   

Results from analyses for SA2, reported in manuscript 2, found that regardless of 

social role, walking was the most common LTPA among the participant sample and that 

by social role, mothers of younger (<6 and 6-13 years of age) compared to mothers of 

older children (>13 years of age) are more likely to meet guidelines, and employed 

women compared to homemakers had more minutes of MVPA.   

Additional findings from both studies were that most women in both studies did 

not meet MVPA guidelines, defined by having at least 150 minutes of MVPA minutes 

per week (American College and Sports Medicine & American Heart Association, 2007; 

US Department of Health and Human Services, 2008; WHO, 2018). In Manuscript 1 

(SA1, n=934) and Manuscript 2 (SA2, n=276), only 37% of women met MVPA 

guidelines.  

6.2 PREVIOUS RESEARCH THAT ALIGNS TO FINDINGS 

This study is consistent with previous studies in that our participant sample of 

women with children had lower MVPA than studies reporting the MVPA of the overall 

population of U.S. women (Blackwell et al., 2014a).  Aim 1 of this study focused on the 

association between MVPA and the combination of social roles.  Our results that women 
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had higher levels of MVPA than homemakers, aligns with previous studies that indicates 

that reduced physical activity is associated with not being in the labor force among 

women with children (Bell & Lee, 2005; Estrella et al., 2018).  However, previous 

studies, such as Steeves et al. (2015) used objective physical activity data (2003-2006 

NHANES dataset) to measure if there were differences between women with children 

who were either employed or identified as homemakers.  The study found that there was 

no difference between MVPA among employed women and homemakers, but during the 

week, employed women had more MVPA (corresponding to commute times) than their 

homemaker counterparts (Steeves et al., 2015).  However, this study categorized women 

with children by either having children over 18 years of age or under 18 years of age.  

In this study there was a positive association with marital status and MVPA in the 

regression analysis.   However, when controlling for covariates, there was no association 

between marital status and MVPA.  Previous studies have shown that the relationship 

between marriage and physical activity among women can be positive (Berge et al., 2011), 

negative (Brown & Trost, 2003; Uijtdewilligen et al., 2015; Verhoef et al., 1992), or 

neutral (Hull et al., 2010; Ortega et al., 2011).  Results of this study aligns with literature 

that suggests that there is a neutral relationship between marriage and physical activity.   

Regarding phase of motherhood, in Manuscript 1 (SA1) results showed that 

having very young (<6) children was associated with lower MVPA compared to women 

whose children were ages 6-13.  These findings align with literature in previous studies 

that indicated that having very young children was associated with reduced levels of 

physical activity among parents (Berge et al., 2011; Gaston et al., 2014).   
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Manuscript 1 (SA1) also found that having older children (>13) was associated 

with lower minutes of MVPA among women. The findings of lower activity among 

women with older children in our study are likely due to the older age of the women.  

Previous literature has shown that  as women age, they are more likely to participate in 

less physical activity (Choi et al., 2017b).  

Analysis for Specific Aim 2 found that walking was the most common LTPA 

among the participant sample.  This aligns with previous literature that measured LTPA 

among women and found that walking was the most popular LTPA (Dai et al., 2015; Fan 

et al., 2013).  A second focus of Aim 2 was to determine if there was a statistically 

significant difference between meeting MVPA status and daily MVPA minutes among 

women with children by social role.  Our study found that mothers of younger children 

(<6 and 6-13 years of age) were more likely to meet MVPA guidelines (>150 minutes per 

week) than mother’s whose children were over the age of 13.  Again, this may be related 

to increased age, which is independently related to reduced physical activity among 

women (Choi et al., 2017b).  However, these results align with Verhoef et al. (1992), a 

study that examined the interaction between physical activity with social roles (marital 

status, employment status, and parenthood) among women.  Verhoef et al. (1992) found 

that parenthood affected exercise participation and the effect was dependent on age.  

Non-parents under 35 years of age were more likely to exercise than their counterparts 

with children under 35 years of age (Verhoef et al., 1992).  However, for parents and 

non-parents over the age of 35, there was not a significant difference (Verhoef et al., 

1992).  
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The conceptual model guiding this study was the “Ecological Model of Four 

Domains of Active Living” which focused on the “Intrapersonal” and “Behaviors: Active 

Living” domains (Sallis et al., 2006).  Results from the study were consistent with the 

conceptual model (Figure 2.2) in that the combination of the marital status and phase of 

motherhood (i.e. age range of youngest child) (Intrapersonal domain) and employment 

and household tasks (Behaviors: Active Living Domain) had a statistically significant 

association with daily MVPA minutes (Specific Aim 1). This study aligns with a previous 

study which found (through self-reported physical activity) that all three social roles 

(marital status, employment status, parenthood) need to be addressed when examining 

physical activity among women (Verhoef et al., 1992).  

6.3 LIMITATIONS AND IMPLICATIONS OF RESEARCH AND FINDINGS 

 Limitations of the study were that the ActiGraph-AM 7164 accelerometers 

measured intensity of movement on a vertical plane so non-ambulatory movements such 

as weight-lifting or cyclical motion (e.g. elliptical machine or stationary cycling) is less 

accurate when using accelerometry.  In addition, there were limitations regarding how 

independent variables were defined.  Employment status had two categories: employed 

or homemaker and this study does not account for employed-homemakers (i.e. women 

who work full-time and also have the duties of a homemaker) (Steeves et al., 2015).  

Limitations of the study were that the variable “age category of youngest child” does not 

account for stepchildren or determine if the last live birth documented on the 

questionnaire is still living or living in the home with the biological mother.  Finally, 

although there were slight differences between the characteristics of populations included 

in Manuscript 1 and Manuscript 2, across both studies, participants more likely to be 

included were non-Hispanic White, had a college education or higher, or had a 
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household income at or greater than $75,000 per year.  This may bias the results as 

previous studies have shown associations  between race, education, and income and PA 

(CDC, 2020; R. E. Lee et al., 2011; Prince et al., 2016; Uijtdewilligen et al., 2015); 

therefore, respondents included in the sample compared to those excluded may be more 

active.   

 This study expands current knowledge regarding the combined associations of 

employment status, marital status, and phase of motherhood on MVPA levels among 

women with children.  To our knowledge, objective levels of MVPA and different types of 

LTPA in which US women with children engage in by social role has not been 

previously reported.  Results of our study found that being employed, married, and having 

the youngest child between the ages of 6-13 is associated with higher MVPA levels among 

women.  In addition, results also indicated that being a homemaker and having a child over 

13 was associated with decreased physical activity among women.   

 Most women in this study did not meet weekly MVPA guidelines, which is 

consistent with the literature regarding women with children (Blackwell et al., 2014b; 

Brown & Trost, 2003; Engberg et al., 2012b).  Research should focus on data collection 

among this population and should include the impact of social role when tailoring 

activities for the purpose of increasing PA.  As walking was the most popular LTPA, 

regardless of social role, the focus should be increasing amount of time spent walking 

among women.   

 Interventions may need to be tailored differently for women who participate in 

different social roles.  As the results show that women who are married, have children 

between ages of 6-13, and who are employed have higher physical activity, previous 
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studies indicate that higher physical activity is related to greater self-efficacy and a more 

supportive environment for physical activity. Additional research may explore if this is 

the case with women with children who are married, have children between the ages of 6 

and 13, and who are employed.  Furthermore, in the participant sample, women whose 

children were over 13 or who were homemakers were at greater risk for physical 

inactivity.   

6.4 POSSIBLE AREAS FOR FUTURE RESEARCH  

 Possible areas for future research are examining the existing barriers to MVPA, 

such unique time constraints experienced by women with children.  As women age and 

add on additional roles, time is reallocated to those roles which may decrease time spent 

in physical activity (Brown & Roberts, 2011).  In addition, the chronic stress associated 

with those roles may further reduce the motivation and intention to become physically 

activity for women who do have access to perform LTPA (Stults-Kolehmainen & Sinha, 

2014).  Other barriers that may need to be considered is the psychological barriers among 

U.S. women who are mothers.  Guilt for not spending enough time with children for 

women who are employed, may impact their decision making when choosing to spend 

time after work exercising (Cawley & Liu, 2012; Dixon, 2009).  Furthermore, cultural 

beliefs regarding how women spend their leisure-time may influence whether women 

spend extra time they may have with family or practicing self-care (Freeman et al., 2006).  

 Future interventions may explore promoting physical activity among young 

women as they transition into adult roles and increasing their awareness of barriers and 

how to navigate barriers as they increase or transition among their social roles (Bell & 

Lee, 2005).  For example, women may need additional support to make exercise more 

convenient which may encourage more frequent participation (Brown & Roberts, 2011).  
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In addition, as women with children are often taking their children to the doctor for well-

visits, this may be a key intervention point where women can receive tailored assistance 

and a key point to collect data from women on their physical activity levels (Berge et al., 

2011).  Also, as women with children have tasks associated with their social roles, 

interventions promoting reduced sedentary time in addition to promoting increased 

walking may work on both ends to reduce the chronic disease risk among this population 

(Del Pozo-Cruz et al., 2018).   

 Policies that enable homemakers to access childcare may be beneficial for 

homemakers. Homemakers may need financial support for childcare as there is only one 

income supporting the family. Policies that cover the cost of childcare at gyms and/or 

gym membership would assist in reducing barrier to PA among women with children.  In 

addition, for women who are homemakers, policies that support the creation or 

subsidization of drop-in daycare would assist in creating time during the day for PA.   

For employed women, policies in the workplace may be effective in increasing 

PA among women with children.  In a qualitative study women indicated the need for 

flexible leave time within the day to attend exercise classes, and convenient onsite 

exercise facilities and programming  (Dixon, 2009).  Policies that support flexible breaks 

at work and that financially support the building and maintenance of an on-site exercise 

facility tailored for women would assist in reducing barriers to exercise and take away the 

pressure of needing childcare after work or balancing after work duties with PA.   

Finally, for both employed women and homemakers, as finding time during the 

week for PA may be challenging, therefore, promoting “weekend warriors” (e.g. being 

active on the weekends) may help to increase PA among this population (O’Donovan et 
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al., 2017; Steeves et al., 2015), especially if this is accompanied by childcare support 

policies.    

Overall, it is critical to address physical inactivity among women with children.  

The additional social roles of this population are important to consider when developing 

interventions or polices that aim to increase physical activity.  Understanding the positive 

or negative associations between social roles and MVPA and associations between social 

roles and LTPA can help guide the development of programs that appeal to this 

population.  



www.manaraa.com

 

110 
 

REFERENCES

Abendroth, A.-K., & den Dulk, L. (2011). Support for the work-life balance in Europe: 

The impact of state, workplace and family support on work-life balance 

satisfaction. Work, Employment and Society, 25(2), 234–256. 

https://doi.org/10.1177/0950017011398892 

Adachi-Mejia, A. M., Drake, K. M., MacKenzie, T. A., Titus-Ernstoff, L., Longacre, M. 

R., Hendricks, K. M., Beach, M. L., & Dalton, M. A. (2010). Perceived intrinsic 

barriers to physical activity among rural mothers. Journal of Women’s Health 

(2002), 19(12), 2197–2202. https://doi.org/10.1089/jwh.2009.1879 

Adamo, K. B., Langlois, K. A., Brett, K. E., & Colley, R. C. (2012). Young children and 

parental physical activity levels: Findings from the Canadian health measures 

survey. American Journal of Preventive Medicine, 43(2), 168–175. 

https://doi.org/10.1016/j.amepre.2012.02.032 

Adams, O. P. (2013). The impact of brief high-intensity exercise on blood glucose levels. 

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy, 6, 113–122. 

https://doi.org/10.2147/DMSO.S29222 

Addy, C. L., Wilson, D. K., Kirtland, K. A., Ainsworth, B. E., Sharpe, P., & Kimsey, D. 

(2004). Associations of Perceived Social and Physical Environmental Supports 

With Physical Activity and Walking Behavior. American Journal of Public 

Health, 94(3), 440–443. https://doi.org/10.2105/AJPH.94.3.440 



www.manaraa.com

 

111 
 

Agrawal, T., Farrell, T. J., Wethington, E., & Devine, C. M. (2018). “Doing our best to 

keep a routine:” How low-income mothers manage child feeding with 

unpredictable work and family schedules. Appetite, 120, 57–66. 

https://doi.org/10.1016/j.appet.2017.08.010 

Ainsworth, B. E., Haskell, W. L., Leon, A. S., Jacobs, D. R., Montoye, H. J., Sallis, J. F., 

& Paffenbarger, R. S. (1993). Compendium of physical activities: Classification 

of energy costs of human physical activities. Medicine and Science in Sports and 

Exercise, 25(1), 71–80. 

Ainsworth, Barbara E., Haskell, W. L., Herrmann, S. D., Meckes, N., Bassett, D. R., 

Tudor-Locke, C., Greer, J. L., Vezina, J., Whitt-Glover, M. C., & Leon, A. S. 

(2011). 2011 Compendium of Physical Activities: A second update of codes and 

MET values. Medicine and Science in Sports and Exercise, 43(8), 1575–1581. 

https://doi.org/10.1249/MSS.0b013e31821ece12 

Albright, A., Franz, M., & Hornsby, G. (2000). Exercise and Type 2 Diabetes: Medicine 

& Science in Sports & Exercise, 32(7), 1345–1360. 

https://doi.org/10.1097/00005768-200007000-00024 

Allender, S., Cowburn, G., & Foster, C. (2006). Understanding participation in sport and 

physical activity among children and adults: A review of qualitative studies. 

Health Education Research, 21(6), 826–835. https://doi.org/10.1093/her/cyl063 

Allender, S., Hutchinson, L., & Foster, C. (2008). Life-change events and participation in 

physical activity: A systematic review. Health Promotion International, 23(2), 

160–172. https://doi.org/10.1093/heapro/dan012 



www.manaraa.com

 

112 
 

Alves, A. J., Viana, J. L., Cavalcante, S. L., Oliveira, N. L., Duarte, J. A., Mota, J., 

Oliveira, J., & Ribeiro, F. (2016). Physical activity in primary and secondary 

prevention of cardiovascular disease: Overview updated. World Journal of 

Cardiology, 8(10), 575–583. https://doi.org/10.4330/wjc.v8.i10.575 

American College and Sports Medicine, & American Heart Association. (2007). Physical 

Activity and Public Health: Updated Recommendation for Adults From the 

American College of Sports Medicine and the American Heart Association. 

Circulation, 116(9), 1081–1093. 

https://doi.org/10.1161/CIRCULATIONAHA.107.185649 

American Heart Association Recommendations for Physical Activity in Adults. (2016). 

http://www.heart.org/HEARTORG/HealthyLiving/PhysicalActivity/FitnessBasics

/American-Heart-Association-Recommendations-for-Physical-Activity-in-

Adults_UCM_307976_Article.jsp# 

Anderson, E., & Shivakumar, G. (2013). Effects of Exercise and Physical Activity on 

Anxiety. Frontiers in Psychiatry, 4. https://doi.org/10.3389/fpsyt.2013.00027 

Andrews, R. C., Cooper, A. R., Montgomery, A. A., Norcross, A. J., Peters, T. J., Sharp, 

D. J., Jackson, N., Fitzsimons, K., Bright, J., Coulman, K., England, C. Y., 

Gorton, J., McLenaghan, A., Paxton, E., Polet, A., Thompson, C., & Dayan, C. 

M. (2011). Diet or diet plus physical activity versus usual care in patients with 

newly diagnosed type 2 diabetes: The Early ACTID randomised controlled trial. 

The Lancet, 378(9786), 129–139. https://doi.org/10.1016/S0140-6736(11)60442-

X 



www.manaraa.com

 

113 
 

Arem, H., Moore, S. C., Patel, A., Hartge, P., Berrington de Gonzalez, A., Visvanathan, 

K., Campbell, P. T., Freedman, M., Weiderpass, E., Adami, H. O., Linet, M. S., 

Lee, I.-M., & Matthews, C. E. (2015). Leisure time physical activity and 

mortality: A detailed pooled analysis of the dose-response relationship. JAMA 

Internal Medicine, 175(6), 959–967. 

https://doi.org/10.1001/jamainternmed.2015.0533 

Audrey, S., Procter, S., & Cooper, A. R. (2014). The contribution of walking to work to 

adult physical activity levels: A cross sectional study. International Journal of 

Behavioral Nutrition and Physical Activity, 11, 37. https://doi.org/10.1186/1479-

5868-11-37 

Baird, D. D., Dunson, D. B., Hill, M. C., Cousins, D., & Schectman, J. M. (2007). 

Association of physical activity with development of uterine leiomyoma. 

American Journal of Epidemiology, 165(2), 157–163. 

https://doi.org/10.1093/aje/kwj363 

Baker, P. R. A., Francis, D. P., Soares, J., Weightman, A. L., & Foster, C. (2015). 

Community wide interventions for increasing physical activity. The Cochrane 

Database of Systematic Reviews, 1, CD008366. 

https://doi.org/10.1002/14651858.CD008366.pub3 

Ballard-Barbash, R., Friedenreich, C. M., Courneya, K. S., Siddiqi, S. M., McTiernan, A., 

& Alfano, C. M. (2012). Physical Activity, Biomarkers, and Disease Outcomes in 

Cancer Survivors: A Systematic Review. JNCI: Journal of the National Cancer 

Institute, 104(11), 815–840. https://doi.org/10.1093/jnci/djs207 



www.manaraa.com

 

114 
 

Bao, W., Tobias, D. K., Bowers, K., Chavarro, J., Vaag, A., Grunnet, L. G., Strøm, M., 

Mills, J., Liu, A., Kiely, M., & Zhang, C. (2014). Physical Activity and Sedentary 

Behaviors Associated With Risk of Progression From Gestational Diabetes 

Mellitus to Type 2 Diabetes Mellitus: A Prospective Cohort Study. JAMA Internal 

Medicine, 174(7), 1047–1055. https://doi.org/10.1001/jamainternmed.2014.1795 

Bauman, A. E., Reis, R. S., Sallis, J. F., Wells, J. C., Loos, R. J., & Martin, B. W. (2012). 

Correlates of physical activity: Why are some people physically active and others 

not? The Lancet, 380(9838), 258–271. https://doi.org/10.1016/S0140-

6736(12)60735-1 

Bazargan-Hejazi, S., Arroyo, J. S., Hsia, S., Brojeni, N. R., & Pan, D. (2017). A Racial 

Comparison of Differences between Self-Reported and Objectively Measured 

Physical Activity among US Adults with Diabetes. Ethnicity & Disease, 27(4), 

403–410. https://doi.org/10.18865/ed.27.4.403 

Beighle, A., & Morrow, J. (2014). Promoting Physical Activity: Addressing Barriers and 

Moving Forward. Journal of Physical Education, Recreation & Dance, 85(7), 23–

26. https://doi.org/10.1080/07303084.2014.937190 

Bell, S., & Lee, C. (2005). Emerging adulthood and patterns of physical activity among 

Young Australian women. International Journal of Behavioral Medicine, 12(4), 

227. https://doi.org/10.1207/s15327558ijbm1204_3 

Bellows-Riecken, K. H., & Rhodes, R. E. (2008). A birth of inactivity? A review of 

physical activity and parenthood. Preventive Medicine, 46(2), 99–110. 

https://doi.org/10.1016/j.ypmed.2007.08.003 



www.manaraa.com

 

115 
 

Ben-Ner, A., Hamann, D. J., Koepp, G., Manohar, C. U., & Levine, J. (2014). Treadmill 

Workstations: The Effects of Walking while Working on Physical Activity and 

Work Performance. PLoS ONE, 9(2), 1–11. 

https://doi.org/10.1371/journal.pone.0088620 

Bennett, G. G., McNeill, L. H., Wolin, K. Y., Duncan, D. T., Puleo, E., & Emmons, K. 

M. (2007). Safe to walk? Neighborhood safety and physical activity among public 

housing residents. PLoS Medicine, 4(10), 1599–1606; discussion 1607. 

https://doi.org/10.1371/journal.pmed.0040306 

Bennett, M., Beehr, T. A., Ivanitskaya, L. V., & Cooper, A. (2016). Work-Family 

Conflict: Differences across Generations and Life Cycle Stages. Academy of 

Management Proceedings, 2016(1), 17233. 

https://doi.org/10.5465/AMBPP.2016.17233abstract 

Bennie, J. A., De Cocker, K., Teychenne, M. J., Brown, W. J., & Biddle, S. J. H. (2019). 

The epidemiology of aerobic physical activity and muscle-strengthening activity 

guideline adherence among 383,928 U.S. adults. The International Journal of 

Behavioral Nutrition and Physical Activity, 16. https://doi.org/10.1186/s12966-

019-0797-2 

Berge, J. M., Larson, N., Bauer, K. W., & Neumark-Sztainer, D. (2011). Are Parents of 

Young Children Practicing Healthy Nutrition and Physical Activity Behaviors? 

Pediatrics, 127(5), 881–887. https://doi.org/10.1542/peds.2010-3218 

BKin, McIntyre, & Rhodes. (2009). Correlates of Leisure-Time Physical Activity During 

Transitions to Motherhood. Women & Health, 49(1), 66–83. 

https://doi.org/10.1080/03630240802690853 



www.manaraa.com

 

116 
 

Blackwell, D., Lucas, J., & Clarke, T. (2014a). Summary Health Statistics for U.S. adults 

National Health Interview Survey:2012 (No. 260; 10). Vital Health Stat. 

Blackwell, Lucas, J. W., & Clarke, T. C. (2014b). Summary health statistics for U.S. 

adults: National health interview survey, 2012. Vital and Health Statistics. Series 

10, Data from the National Health Survey, 260, 1–161. 

Borch, K. B., Weiderpass, E., Braaten, T., Jareid, M., Gavrilyuk, O. A., & Licaj, I. 

(2017). Physical activity and risk of endometrial cancer in the Norwegian Women 

and Cancer (NOWAC) study. International Journal of Cancer, 140(8), 1809–

1818. https://doi.org/10.1002/ijc.30610 

Bray, G. A. (2004). Medical Consequences of Obesity. The Journal of Clinical 

Endocrinology & Metabolism, 89(6), 2583–2589. https://doi.org/10.1210/jc.2004-

0535 

Britton, K. A., Lee, I.-M., Wang, L., Gaziano, J. M., Manson, J. E., Buring, J. E., & 

Sesso, H. D. (2012). Physical Activity and the Risk of Becoming Overweight or 

Obese in Middle-Aged and Older Women. Obesity, 20(5), 1096–1103. 

https://doi.org/10.1038/oby.2011.359 

Brown, P. R., Brown, W. J., Miller, Y. D., & Hansen, V. (2001). Perceived Constraints 

and Social Support for Active Leisure Among Mothers With Young Children. 

Leisure Sciences, 23(3), 131–144. https://doi.org/10.1080/014904001316896837 

Brown, & Roberts. (2011). Exercising choice: The economic determinants of physical 

activity behaviour of an employed population. Social Science & Medicine, 73(3), 

383–390. https://doi.org/10.1016/j.socscimed.2011.06.001 



www.manaraa.com

 

117 
 

Brown, & Trost. (2003). Life transitions and changing physical activity patterns in young 

women. American Journal of Preventive Medicine, 25(2), 140–143. 

Brown, W. J., Heesch, K. C., & Miller, Y. D. (2009). Life Events and Changing Physical 

Activity Patterns in Women at Different Life Stages. Annals of Behavioral 

Medicine, 37(3), 294–305. https://doi.org/10.1007/s12160-009-9099-2 

Brownson, R. C., Baker, E. A., Housemann, R. A., Brennan, L. K., & Bacak, S. J. (2001). 

Environmental and policy determinants of physical activity in the United States. 

American Journal of Public Health, 91(12), 1995–2003. 

Buckley, J. P., Hedge, A., Yates, T., Copeland, R. J., Loosemore, M., Hamer, M., 

Bradley, G., & Dunstan, D. W. (2015). The sedentary office: An expert statement 

on the growing case for change towards better health and productivity. British 

Journal of Sports Medicine, 49(21), 1357–1362. https://doi.org/10.1136/bjsports-

2015-094618 

Bureau of Labor Statistics, Current Population Survey. (2013). Women’s Bureau (WB) 

Mothers and Families—Labor force partipation rates 1975-2013. United States 

Department of Labor. 

https://www.dol.gov/wb/stats/laborf_participate_rate_1975_2013_txt.htm 

Burke, R. (2013). Do managerial men benefit from organizational values supporting 

work‐personal life balance? Gender in Management: An International Journal. 

https://doi.org/10.1108/17542411011026267 

Candelaria, J. I., Sallis, J. F., Conway, T. L., Saelens, B. E., Frank, L. D., & Slymen, D. J. 

(2012). Differences in physical activity among adults in households with and 

without children. Journal of Physical Activity & Health, 9(7), 985–995. 



www.manaraa.com

 

118 
 

Carlson, S. A., Fulton, J. E., Pratt, M., Yang, Z., & Adams, E. K. (2015). Inadequate 

physical activity and health care expenditures in the United States. Progress in 

Cardiovascular Diseases, 57(4), 315–323. 

https://doi.org/10.1016/j.pcad.2014.08.002 

Carlson, S. A., Fulton, J. E., Schoenborn, C. A., & Loustalot, F. (2010). Trend and 

Prevalence Estimates Based on the 2008 Physical Activity Guidelines for 

Americans. American Journal of Preventive Medicine, 39(4), 305–313. 

https://doi.org/10.1016/j.amepre.2010.06.006 

Carpio-Rivera, E., Moncada-Jiménez, J., Salazar-Rojas, W., & Solera-Herrera, A. (2016). 

Acute Effects of Exercise on Blood Pressure: A Meta-Analytic Investigation. 

Arquivos Brasileiros de Cardiologia, 106(5), 422–433. 

https://doi.org/10.5935/abc.20160064 

Caspersen, C. J., Powell, K. E., & Christenson, G. M. (1985). Physical activity, exercise, 

and physical fitness: Definitions and distinctions for health-related research. 

Public Health Reports (Washington, D.C.: 1974), 100(2), 126. 

Castillo-Retamal, M., & Hinckson, E. A. (2011). Measuring physical activity and 

sedentary behaviour at work: A review. Work (Reading, Mass.), 40(4), 345–357. 

https://doi.org/10.3233/WOR-2011-1246 

Cawley, J., & Liu, F. (2012). Maternal employment and childhood obesity: A search for 

mechanisms in time use data. Economics & Human Biology, 10(4), 352–364. 

https://doi.org/10.1016/j.ehb.2012.04.009 

CDC. (n.d.-a). Continuous NHANES Web Tutorial: STATA Tips. Retrieved May 28, 

2018, from https://www.cdc.gov/nchs/tutorials/nhanes/stata_tips.htm 



www.manaraa.com

 

119 
 

CDC. (n.d.-b). NHANES - Response Rates and Population Totals. National Health and 

Nutrition Examination Survey. Retrieved May 28, 2018, from 

https://wwwn.cdc.gov/nchs/nhanes/ResponseRates.aspx 

CDC. (2006). NHANES 2003-2004: Reproductive Health Data Documentation, 

Codebook, and Frequencies. https://wwwn.cdc.gov/Nchs/Nhanes/2003-

2004/RHQ_C.htm 

CDC. (2007). NHANES 2003-2004: Physical Activity Monitor Data Documentation, 

Codebook, and Frequencies. https://wwwn.cdc.gov/nchs/nhanes/2003-

2004/PAXRAW_C.htm 

CDC. (2008). NHANES 2005-2006: Physical Activity Monitor Data Documentation, 

Codebook, and Frequencies. https://wwwn.cdc.gov/Nchs/Nhanes/2005-

2006/PAXRAW_D.htm 

CDC. (2013a). Adult Participation in Aerobic and Muscle-Strengthening Physical 

Activities—United States, 2011. Morbid Mortal Weekly Report, 62(No.RR-17), 

326–330. 

CDC. (2013b). Continuous NHANES Web Tutorial: Specifying Sampling Parameters: 

Key Concepts about NHANES Survey Design. 

https://www.cdc.gov/nchs/tutorials/Nhanes/SurveyDesign/SampleDesign/Info1.ht

m 

CDC. (2013c). NHANES Environmental Data Tutorial—Overview of NHANES Survey 

Design and Weights. NHANES Environmental Chemical Data Tutorial. 

https://www.cdc.gov/nchs/tutorials/environmental/orientation/sample_design/ 



www.manaraa.com

 

120 
 

CDC. (2014). Facts about Physical Activity. Physical Activity. 

https://www.cdc.gov/physicalactivity/data/facts.htm 

CDC. (2015a). How much physical activity do adults need? Physical Activity. 

https://www.cdc.gov/physicalactivity/basics/adults/index.htm 

CDC. (2015b). Physical Activity and Health: Benefits of Physical Activity. Centers for 

Disease Control and Prevention. http://www.cdc.gov/physicalactivity/basics/pa-

health/index.htm 

CDC. (2016). NHANES - Information for Health Professionals. 

https://www.cdc.gov/nchs/nhanes/hlthprofess.htm 

CDC. (2017a). Learn about the basics of diabetes. 

https://www.cdc.gov/diabetes/basics/diabetes.html 

CDC. (2017b). NHANES - About the National Health and Nutrition Examination Survey. 

National Health and Nutrition Examination Survey. 

https://www.cdc.gov/nchs/nhanes/about_nhanes.htm 

CDC. (2017c). NHANES - NCHS Research Ethics Review Board Approval. 

https://www.cdc.gov/nchs/nhanes/irba98.htm 

CDC. (2018a). Adult Obesity Facts. https://www.cdc.gov/obesity/data/adult.html 

CDC. (2018b). High Blood Pressure Facts. https://www.cdc.gov/bloodpressure/facts.htm 

CDC. (2018c). Type 2 Diabetes. https://www.cdc.gov/diabetes/basics/type2.html 

CDC. (2019). Infertility | Reproductive Health | CDC. 

https://www.cdc.gov/reproductivehealth/infertility/index.htm 

CDC. (2020). Adult Physical Inactivity Prevalence Maps by Race/Ethnicity. Physical 

Activity. cdc.gov/physicalactivity/data/inactivity-prevalence-maps/index.html 



www.manaraa.com

 

121 
 

Chin, D. L., Nam, S., & Lee, S.-J. (2016). Occupational factors associated with obesity 

and leisure-time physical activity among nurses: A cross sectional study. 

International Journal of Nursing Studies, 57, 60–69. 

https://doi.org/10.1016/j.ijnurstu.2016.01.009 

Choi, J., Guiterrez, Y., Gilliss, C., & Lee, K. A. (2012). Physical Activity, Weight, and 

Waist Circumference in Midlife Women. Health Care for Women International, 

33(12), 1086–1095. https://doi.org/10.1080/07399332.2012.673658 

Choi, Lee, M., Lee, J., Kang, D., & Choi, J.-Y. (2017a). Correlates associated with 

participation in physical activity among adults: A systematic review of reviews 

and update. BMC Public Health, 17(1), 356. https://doi.org/10.1186/s12889-017-

4255-2 

Choi, Lee, M., Lee, J., Kang, D., & Choi, J.-Y. (2017b). Correlates associated with 

participation in physical activity among adults: A systematic review of reviews 

and update. BMC Public Health, 17. https://doi.org/10.1186/s12889-017-4255-2 

Chomistek, A. K., Chiuve, S. E., Eliassen, A. H., Mukamal, K. J., Willett, W. C., & 

Rimm, E. B. (2015). Healthy Lifestyle in the Primordial Prevention of 

Cardiovascular Disease Among Young Women. Journal of the American College 

of Cardiology, 65(1), 43–51. https://doi.org/10.1016/j.jacc.2014.10.024 

Christenson, & Staines, G. L. (1990). Flextime: A Viable Solution to Work/Family 

Conflict? Journal of Family Issues, 11(4), 455–476. 

https://doi.org/10.1177/019251390011004007 

Clarke, K. K., Freeland-Graves, J., Klohe-Lehman, D. M., Milani, T. J., Nuss, H. J., & 

Laffrey, S. (2007). Promotion of Physical Activity in Low-Income Mothers Using 



www.manaraa.com

 

122 
 

Pedometers. Journal of the American Dietetic Association, 107(6), 962–967. 

https://doi.org/10.1016/j.jada.2007.03.010 

Cleland, V., Ball, K., Hume, C., Timperio, A., King, A. C., & Crawford, D. (2010). 

Individual, social and environmental correlates of physical activity among women 

living in socioeconomically disadvantaged neighbourhoods. Social Science & 

Medicine, 70(12), 2011–2018. https://doi.org/10.1016/j.socscimed.2010.02.028 

Cleland, V., Hughes, C., Thornton, L., Squibb, K., Venn, A., & Ball, K. (2015). 

Environmental barriers and enablers to physical activity participation among rural 

adults: A qualitative study. Health Promotion Journal of Australia: Official 

Journal of Australian Association of Health Promotion Professionals, 26(2), 99–

104. https://doi.org/10.1071/HE14115 

Cohn, D., Livingston, G., & Wang, W. (2014a). After Decades of Decline, A Rise in Stay-

at-Home Mothers. Pew Research Center’s Social & Demographic Trends Project. 

http://www.pewsocialtrends.org/2014/04/08/after-decades-of-decline-a-rise-in-

stay-at-home-mothers/ 

Cohn, D., Livingston, G., & Wang, W. (2014b). Chapter 3: How Do Mothers Spend 

Their Time at Home? Pew Research Center’s Social & Demographic Trends 

Project. http://www.pewsocialtrends.org/2014/04/08/chapter-3-how-do-mothers-

spend-their-time-at-home/ 

Coll, C. V. N., Domingues, M. R., Gonçalves, H., & Bertoldi, A. D. (2017). Perceived 

barriers to leisure-time physical activity during pregnancy: A literature review of 

quantitative and qualitative evidence. Journal of Science and Medicine in Sport, 

20(1), 17–25. https://doi.org/10.1016/j.jsams.2016.06.007 



www.manaraa.com

 

123 
 

Connelly, M., Brown, H., Pligt, P. van der, & Teychenne, M. (2015). Modifiable barriers 

to leisure-time physical activity during pregnancy: A qualitative study 

investigating first time mother’s views and experiences. BMC Pregnancy and 

Childbirth, 15(1), 100. https://doi.org/10.1186/s12884-015-0529-9 

Cosman, F., de Beur, S. J., LeBoff, M. S., Lewiecki, E. M., Tanner, B., Randall, S., & 

Lindsay, R. (2014). Clinician’s Guide to Prevention and Treatment of 

Osteoporosis. Osteoporosis International, 25(10), 2359–2381. 

https://doi.org/10.1007/s00198-014-2794-2 

Craig, L., & Mullan, K. (2010). Parenthood, Gender and Work-Family Time in the 

United States, Australia, Italy, France, and Denmark. Journal of Marriage and 

Family, 72(5), 1344–1361. https://doi.org/10.1111/j.1741-3737.2010.00769.x 

Cramp, A. G., & Brawley, L. R. (2006). Moms in motion: A group-mediated cognitive-

behavioral physical activity intervention. International Journal of Behavioral 

Nutrition and Physical Activity, 3, 23. https://doi.org/10.1186/1479-5868-3-23 

Cullati, S. (2014). The influence of work-family conflict trajectories on self-rated health 

trajectories in Switzerland: A life course approach. Social Science & Medicine, 

113, 23–33. https://doi.org/10.1016/j.socscimed.2014.04.030 

Dai, S., Carroll, D. D., Watson, K. B., Paul, P., Carlson, S. A., & Fulton, J. E. (2015). 

Participation in Types of Physical Activities among US Adults—National Health 

and Nutrition Examination Survey 1999–2006. Journal of Physical Activity and 

Health, 12(s1), S128–S140. https://doi.org/10.1123/jpah.2015-0038 

De Mello, M. T., Lemos, V. de A., Antunes, H. K. M., Bittencourt, L., Santos-Silva, R., 

& Tufik, S. (2013). Relationship between physical activity and depression and 



www.manaraa.com

 

124 
 

anxiety symptoms: A population study. Journal of Affective Disorders, 149(1–3), 

241–246. https://doi.org/10.1016/j.jad.2013.01.035 

Del Pozo-Cruz, J., García-Hermoso, A., Alfonso-Rosa, R. M., Alvarez-Barbosa, F., 

Owen, N., Chastin, S., & Del Pozo-Cruz, B. (2018). Replacing Sedentary Time: 

Meta-analysis of Objective-Assessment Studies. American Journal of Preventive 

Medicine, 55(3), 395–402. https://doi.org/10.1016/j.amepre.2018.04.042 

Department of Labor. (2016). Women’s Bureau (WB)—Recent Facts. 

https://www.dol.gov/wb/stats/latest_annual_data.htm 

Dishman, R. K., Sallis, J. F., & Orenstein, D. R. (1985). The determinants of physical 

activity and exercise. Public Health Reports, 100(2), 158–171. 

Dixon, M. A. (2009). From Their Perspective: A Qualitative Examination of Physical 

Activity and Sport Programming for Working Mothers. Sport Management 

Review, 12(1), 34–48. 

Dlugonski, D., DuBose, K. D., & Rider, P. (2017). Accelerometer Measured Patterns of 

Shared Physical Activity Among Mother-Young Child Dyads. Journal of 

Physical Activity and Health, 1–22. https://doi.org/10.1123/jpah.2017-0028 

Dlugonski, D., & Motl, R. W. (2014). Social cognitive correlates of physical activity 

among single mothers with young children. Psychology of Sport and Exercise, 

15(6), 637–641. https://doi.org/10.1016/j.psychsport.2014.07.007 

Doble, N., & Supriya, M. V. (2010). Gender Differences in the Perception of Work-Life 

Balance. Razlike Med Spoloma v Dojemanju Ravnotežja Med Poklicnim in 

Zasebnim Življenjem., 8(4), 331–342. 



www.manaraa.com

 

125 
 

Dombrowski, J. J. (2011). Barriers to physical activity among working mothers. AAOHN 

Journal: Official Journal of the American Association of Occupational Health 

Nurses, 59(4), 161–167. https://doi.org/10.3928/08910162-20110328-02 

Edwards, E. S., & Sackett, S. C. (2016). Psychosocial Variables Related to Why Women 

are Less Active than Men and Related Health Implications. Clinical Medicine 

Insights. Women’s Health, 9(Suppl 1), 47–56. 

https://doi.org/10.4137/CMWH.S34668 

Emslie, C., & Hunt, K. (2009). ‘Live to Work’ or ‘Work to Live’? A Qualitative Study of 

Gender and Work–life Balance among Men and Women in Mid-life. Gender, 

Work & Organization, 16(1), 151–172. https://doi.org/10.1111/j.1468-

0432.2008.00434.x 

Engberg, E., Alen, M., Kukkonen-Harjula, K., Peltonen, J. E., Tikkanen, H. O., & 

Pekkarinen, H. (2012a). Life events and change in leisure time physical activity: 

A systematic review. Sports Medicine (Auckland, N.Z.), 42(5), 433–447. 

https://doi.org/10.2165/11597610-000000000-00000 

Engberg, E., Alen, M., Kukkonen-Harjula, K., Peltonen, J. E., Tikkanen, H. O., & 

Pekkarinen, H. (2012b). Life events and change in leisure time physical activity: 

A systematic review. Sports Medicine (Auckland, N.Z.), 42(5), 433–447. 

https://doi.org/10.2165/11597610-000000000-00000 

Erickson, K. I., Weinstein, A. M., & Lopez, O. L. (2012). Physical Activity, Brain 

Plasticity, and Alzheimer’s Disease. Archives of Medical Research, 43(8), 615–

621. https://doi.org/10.1016/j.arcmed.2012.09.008 



www.manaraa.com

 

126 
 

Estrella, M. L., Rosenberg, N. I., Durazo-Arvizu, R. A., Gonzalez, H. M., Loop, M. S., 

Singer, R. H., Lash, J. P., Castañeda, S. F., Perreira, K. M., Eldeirawi, K., & 

Daviglus, M. L. (2018). The association of employment status with ideal 

cardiovascular health factors and behaviors among Hispanic/Latino adults: 

Findings from the Hispanic Community Health Study/Study of Latinos 

(HCHS/SOL). PLOS ONE, 13(11), e0207652. 

https://doi.org/10.1371/journal.pone.0207652 

Evenson, K. R., David, Savitz, A., & Huston, S. L. (2004). Leisure-time physical activity 

among pregnant women in the US. Paediatric and Perinatal Epidemiology, 18(6), 

400–407. https://doi.org/10.1111/j.1365-3016.2004.00595.x 

Evenson, K. R., & Wen, F. (2010). National trends in self-reported physical activity and 

sedentary behaviors among pregnant women: NHANES 1999-2006. Preventive 

Medicine, 50(3), 123–128. https://doi.org/10.1016/j.ypmed.2009.12.015 

Evenson, K. R., Wen, F., Metzger, J. S., & Herring, A. H. (2015). Physical activity and 

sedentary behavior patterns using accelerometry from a national sample of United 

States adults. The International Journal of Behavioral Nutrition and Physical 

Activity, 12, 20. https://doi.org/10.1186/s12966-015-0183-7 

Fahrenwald, N. L., Atwood, J. R., Walker, S. N., Johnson, D. R., & Berg, K. (2004). A 

randomized pilot test of “Moms on the Move”: A physical activity intervention 

for WIC mothers. Annals of Behavioral Medicine: A Publication of the Society of 

Behavioral Medicine, 27(2), 82–90. 

https://doi.org/10.1207/s15324796abm2702_2 



www.manaraa.com

 

127 
 

Fan, J. X., Kowaleski-Jones, L., & Wen, M. (2013). Walking or dancing: Patterns of 

physical activity by cross-sectional age among U.S. women. Journal of Aging and 

Health, 25(7), 1182–1203. https://doi.org/10.1177/0898264313495561 

Feuerhahn, N., Sonnentag, S., & Woll, A. (2014). Exercise after work, psychological 

mediators, and affect: A day-level study. European Journal of Work and 

Organizational Psychology, 23(1), 62–79. 

https://doi.org/10.1080/1359432X.2012.709965 

Flegal, K. M., Kruszon-Moran, D., Carroll, M. D., Fryar, C. D., & Ogden, C. L. (2016). 

Trends in Obesity Among Adults in the United States, 2005 to 2014. JAMA: 

Journal of the American Medical Association, 315(21), 2284–2291. 

https://doi.org/10.1001/jama.2016.6458 

Freeman, Palmer, & Baker. (2006). Perspectives on Leisure of LDS Women Who Are 

Stay-at-Home Mothers. Leisure Sciences, 28(3), 203–221. 

https://doi.org/10.1080/01490400600598038 

Freysinger, V. J. (1994). Leisure With Children and Parental Satisfaction: Further 

Evidence of a Sex Difference in the Experience of Adult Roles and Leisure. 

Journal of Leisure Research, 26(3), 212–226. 

https://doi.org/10.1080/00222216.1994.11969957 

Friedenreich, C. M., Neilson, H. K., & Lynch, B. M. (2010). State of the epidemiological 

evidence on physical activity and cancer prevention. European Journal of Cancer, 

46(14), 2593–2604. https://doi.org/10.1016/j.ejca.2010.07.028 

Fukuoka, Y., Haskell, W., & Vittinghoff, E. (2016). New insights into discrepancies 

between self-reported and accelerometer-measured moderate to vigorous physical 



www.manaraa.com

 

128 
 

activity among women—The mPED trial. BMC Public Health, 16(1), 761. 

https://doi.org/10.1186/s12889-016-3348-7 

Fuller, J. A., Fisher, G. G., Stanton, J. M., Spitz&momluller, C., Russell, S. S., & Smith, 

P. C. (2003). A Lengthy Look at the Daily Grind: Time Series Analysis of Events, 

Mood, Stress, and Satisfaction. Journal of Applied Psychology, 88(6), 1019–1033. 

https://doi.org/10.1037/0021-9010.88.6.1019 

Garriguet, D., Tremblay, S., & Colley, R. C. (2015). Comparison of Physical Activity 

Adult Questionnaire results with accelerometer data. Health Reports, 26(7), 11–

17. 

Gaston, A., & Cramp, A. (2011). Exercise during pregnancy: A review of patterns and 

determinants. Journal of Science and Medicine in Sport, 14(4), 299–305. 

https://doi.org/10.1016/j.jsams.2011.02.006 

Gaston, A., Edwards, S. A., Doelman, A., & Tober, J. A. (2014). The impact of 

parenthood on Canadians’ objectively measured physical activity: An 

examination of cross-sectional population-based data. BMC Public Health, 14. 

https://doi.org/10.1186/1471-2458-14-1127 

Ghadieh, A. S., & Saab, B. (2015). Evidence for exercise training in the management of 

hypertension in adults. Canadian Family Physician, 61(3), 233–239. 

Gielen, S. (2017). Exercise training in heart failure: Which training modality works best? 

Journal of Applied Physiology, 123(2), 442–443. 

https://doi.org/10.1152/japplphysiol.00444.2017 



www.manaraa.com

 

129 
 

Giles-Corti, B., & Donovan, R. J. (2002). The relative influence of individual, social and 

physical environment determinants of physical activity. Social Science & 

Medicine, 54(12), 1793–1812. https://doi.org/10.1016/S0277-9536(01)00150-2 

Gorzelitz, J., Peppard, P. E., Malecki, K., Gennuso, K., Nieto, F. J., & Cadmus-Bertram, 

L. (2018). Predictors of discordance in self-report versus device-measured 

physical activity measurement. Annals of Epidemiology, 28(7), 427–431. 

https://doi.org/10.1016/j.annepidem.2018.03.016 

Haines, L., Coppa, N., Harris, Y., Wisnivesky, J. P., & Lin, J. J. (2018). The Impact of 

Partnership Status on Diabetes Control and Self-Management Behaviors. Health 

Education & Behavior: The Official Publication of the Society for Public Health 

Education, 1090198117752783. https://doi.org/10.1177/1090198117752783 

Ham, S. A., & Ainsworth, B. E. (2010). Disparities in Data on Healthy People 2010 

Physical Activity Objectives Collected by Accelerometry and Self-Report. 

American Journal of Public Health, 100(S1), S263–S268. 

https://doi.org/10.2105/AJPH.2009.180075 

Hamilton, K., & White, K. M. (2010). Understanding parental physical activity: 

Meanings, habits, and social role influence. Psychology of Sport and Exercise, 

11(4), 275–285. https://doi.org/10.1016/j.psychsport.2010.02.006 

Harrington, J. L., Ayers, C., Berry, J. D., Omland, T., Pandey, A., Seliger, S. L., 

Ballantyne, C. M., Kulinski, J., deFilippi, C. R., & Lemos, J. A. de. (2017). 

Sedentary Behavior and Subclinical Cardiac Injury: Results From the Dallas 

Heart Study. Circulation, 136(15), 1451–1453. 

https://doi.org/10.1161/CIRCULATIONAHA.117.029493 



www.manaraa.com

 

130 
 

Hartman, M. A., Hosper, K., & Stronks, K. (2011). Targeting physical activity and 

nutrition interventions towards mothers with young children: A review on 

components that contribute to attendance and effectiveness. Public Health 

Nutrition, 14(8), 1364–1381. https://doi.org/10.1017/S1368980010001941 

Henderson, K. A. (1996). One Size Doesn’t Fit All: The Meanings of Women’s Leisure. 

Journal of Leisure Research, 28(3), 139–154. 

https://doi.org/10.1080/00222216.1996.11949767 

Heron. (2016). Deaths: Leading Causes for 2014 (vol 65 no 5; National Vital Statistics 

Report). National Center for Health Statistics. 

Hildebrand, J. S., Gapstur, S. M., Campbell, P. T., Gaudet, M. M., & Patel, A. V. (2013). 

Recreational physical activity and leisure-time sitting in relation to 

postmenopausal breast cancer risk. Cancer Epidemiology, Biomarkers & 

Prevention: A Publication of the American Association for Cancer Research, 

Cosponsored by the American Society of Preventive Oncology, 22(10), 1906–

1912. https://doi.org/10.1158/1055-9965.EPI-13-0407 

Hills, A. P., Mokhtar, N., & Byrne, N. M. (2014). Assessment of Physical Activity and 

Energy Expenditure: An Overview of Objective Measures. Frontiers in Nutrition, 

1. https://doi.org/10.3389/fnut.2014.00005 

Holmes, M. D., Chen, W. Y., Feskanich, D., Kroenke, C. H., & Colditz, G. A. (2005). 

Physical activity and survival after breast cancer diagnosis. JAMA, 293(20), 

2479–2486. https://doi.org/10.1001/jama.293.20.2479 

Horn, D. B., O’Neill, J. R., Pfeiffer, K. A., Dowda, M., & Pate, R. R. (2008). Predictors 

of Physical Activity in the Transition After High School Among Young Women. 



www.manaraa.com

 

131 
 

Journal of Physical Activity and Health, 5(2), 275–285. 

https://doi.org/10.1123/jpah.5.2.275 

Horodyska, K., Luszczynska, A., Hayes, C. B., O’Shea, M. P., Langøien, L. J., Roos, G., 

van den Berg, M., Hendriksen, M., De Bourdeaudhuij, I., & Brug, J. (2015). 

Implementation conditions for diet and physical activity interventions and 

policies: An umbrella review. BMC Public Health, 15, 1250. 

https://doi.org/10.1186/s12889-015-2585-5 

Huberty, J. L., Buman, M. P., Leiferman, J. A., Bushar, J., & Adams, M. A. (2016). 

Trajectories of objectively-measured physical activity and sedentary time over the 

course of pregnancy in women self-identified as inactive. Preventive Medicine 

Reports, 3, 353–360. https://doi.org/10.1016/j.pmedr.2016.04.004 

Hull, E. E., Garcia, J. M., Kolen, A. M., & Robertson, R. J. (2015). Parenthood and 

Physical Activity in Young Adults: A Qualitative Study. Journal of Physical 

Activity & Health, 12(6), 782–788. https://doi.org/10.1123/jpah.2013-0412 

Hull, Rofey, Robertson, Nagle, Otto, & Aaron. (2010). Influence of marriage and 

parenthood on physical activity: A 2-year prospective analysis. Journal of 

Physical Activity & Health, 7(5), 577–583. 

Ibrahim, E. M., & Al-Homaidh, A. (2011). Physical activity and survival after breast 

cancer diagnosis: Meta-analysis of published studies. Medical Oncology, 28(3), 

753–765. https://doi.org/10.1007/s12032-010-9536-x 

Jayakody, K., Gunadasa, S., & Hosker, C. (2014). Exercise for anxiety disorders: 

Systematic review. British Journal of Sports Medicine, 48(3), 187–196. 

https://doi.org/10.1136/bjsports-2012-091287 



www.manaraa.com

 

132 
 

John, E. M., Koo, J., & Horn-Ross, P. L. (2010). Lifetime physical activity and risk of 

endometrial cancer. Cancer Epidemiology, Biomarkers & Prevention : A 

Publication of the American Association for Cancer Research, Cosponsored by 

the American Society of Preventive Oncology, 19(5), 1276–1283. 

https://doi.org/10.1158/1055-9965.EPI-09-1316 

Jones, L. W., Habel, L. A., Weltzien, E., Castillo, A., Gupta, D., Kroenke, C. H., Kwan, 

M. L., Quesenberry, C. P., Scott, J., Sternfeld, B., Yu, A., Kushi, L. H., & Caan, 

B. J. (2016). Exercise and Risk of Cardiovascular Events in Women With 

Nonmetastatic Breast Cancer. Journal of Clinical Oncology: Official Journal of 

the American Society of Clinical Oncology, 34(23), 2743–2749. 

https://doi.org/10.1200/JCO.2015.65.6603 

Jordan, K. C., Freeland-Graves, J. H., Klohe-Lehman, D. M., Cai, G., Voruganti, V. S., 

Proffitt, J. M., Nuss, H. J., Milani, T. J., & Bohman, T. M. (2008). A nutrition and 

physical activity intervention promotes weight loss and enhances diet attitudes in 

low-income mothers of young children. Nutrition Research (New York, N.Y.), 

28(1), 13–20. https://doi.org/10.1016/j.nutres.2007.11.005 

Josefsson, K., Elovainio, M., Stenholm, S., Kawachi, I., Kauppi, M., Aalto, V., Kivimäki, 

M., & Vahtera, J. (2018). Relationship transitions and change in health behavior: 

A four-phase, twelve-year longitudinal study. Social Science & Medicine (1982). 

https://doi.org/10.1016/j.socscimed.2018.03.006 

Kang, S., & Xiang, X. (2017). Physical activity and health services utilization and costs 

among U.S. adults. Preventive Medicine, 96, 101–105. 

https://doi.org/10.1016/j.ypmed.2016.12.043 



www.manaraa.com

 

133 
 

Kirk, M. A., & Rhodes, R. E. (2011). Occupation Correlates of Adults’ Participation in 

Leisure-Time Physical Activity: A Systematic Review. American Journal of 

Preventive Medicine, 40(4), 476–485. 

https://doi.org/10.1016/j.amepre.2010.12.015 

Kowal, J., & Fortier, M. S. (2007). Physical Activity Behavior Change in Middle-aged 

and Older Women: The Role of Barriers and of Environmental Characteristics. 

Journal of Behavioral Medicine, 30(3), 233–242. https://doi.org/10.1007/s10865-

007-9102-y 

Kwak, L., Berrigan, D., Van Domelen, D., Sjöström, M., & Hagströmer, M. (2016). 

Examining differences in physical activity levels by employment status and/or job 

activity level: Gender-specific comparisons between the United States and 

Sweden. Journal of Science and Medicine in Sport, 19(6), 482–487. 

https://doi.org/10.1016/j.jsams.2015.05.008 

Kyryliuk, R., Baruth, M., & Wilcox, S. (2015). Predictors of Weight Loss for African-

American Women in the Faith, Activity, and Nutrition (FAN) Study. Journal of 

Physical Activity & Health, 12(5), 659–665. https://doi.org/10.1123/jpah.2013-

0220 

L, U., Jw, T., Mj, C., Ll, K., W, V. M., & As, S. (2014). Longitudinal person-related 

determinants of physical activity in young adults. Medicine and Science in Sports 

and Exercise, 46(3), 529–536. https://doi.org/10.1249/MSS.0000000000000126 

Lackland, D. T., & Voeks, J. H. (2014). Metabolic syndrome and hypertension: Regular 

exercise as part of lifestyle management. Current Hypertension Reports, 16(11), 

492. https://doi.org/10.1007/s11906-014-0492-2 



www.manaraa.com

 

134 
 

Ladabaum, U., Mannalithara, A., Myer, P. A., & Singh, G. (2014). Obesity, Abdominal 

Obesity, Physical Activity, and Caloric Intake in US Adults: 1988 to 2010. The 

American Journal of Medicine, 127(8), 717-727.e12. 

https://doi.org/10.1016/j.amjmed.2014.02.026 

Lahart, I. M., Metsios, G. S., Nevill, A. M., & Carmichael, A. R. (2015). Physical 

activity, risk of death and recurrence in breast cancer survivors: A systematic 

review and meta-analysis of epidemiological studies. Acta Oncologica, 54(5), 

635–654. https://doi.org/10.3109/0284186X.2014.998275 

Larouche, R., Laurencelle, L., Shephard, R. J., & Trudeau, F. (2012a). Life transitions in 

the waning of physical activity from childhood to adult life in the Trois-Rivières 

study. Journal of Physical Activity & Health, 9(4), 516–524. 

Larouche, R., Laurencelle, L., Shephard, R. J., & Trudeau, F. (2012b). Life transitions in 

the waning of physical activity from childhood to adult life in the Trois-Rivières 

study. Journal of Physical Activity & Health, 9(4), 516–524. 

https://doi.org/10.1123/jpah.9.4.516 

Lee, I. M. (2003). Physical activity and cancer prevention—Data from epidemiologic 

studies. Medicine and Science in Sports and Exercise, 35(11), 1823–1827. 

https://doi.org/10.1249/01.MSS.0000093620.27893.23 

Lee, R. E., Mama, S. K., Medina, A. V., Reese-Smith, J. Y., Banda, J. A., Layne, C. S., 

Baxter, M., O’Connor, D. P., McNeill, L., & Estabrooks, P. A. (2011). Multiple 

measures of physical activity, dietary habits and weight status in African 

American and Hispanic or Latina women. Journal of Community Health, 36(6), 

1011–1023. https://doi.org/10.1007/s10900-011-9403-5 



www.manaraa.com

 

135 
 

Lee, S. H., & Im, E.-O. (2010, April 1). Ethnic differences in exercise and leisure time 

physical activity among midlife women. Journal of Advanced Nursing. 

https://doi.org/10.1111/j.1365-2648.2009.05242.x 

Li, K., Seo, D.-C., Torabi, M. R., Peng, C.-Y. J., Kay, N. S., & Kolbe, L. J. (2012). 

Social-ecological factors of leisure-time physical activity in Black adults. 

American Journal of Health Behavior, 36(6), 797–810. 

https://doi.org/10.5993/AJHB.36.6.7 

Liu, J., Wilcox, S., Whitaker, K., Blake, C., & Addy, C. (2014). Preventing Excessive 

Weight Gain During Pregnancy and Promoting Postpartum Weight Loss: A Pilot 

Lifestyle Intervention for Overweight and Obese African American Women. 

Maternal and Child Health Journal. https://doi.org/10.1007/s10995-014-1582-0 

Liu, S.-H., Eaton, C. B., Driban, J. B., McAlindon, T. E., & Lapane, K. L. (2016). 

Comparison of self-report and objective measures of physical activity in US 

adults with osteoarthritis. Rheumatology International, 36(10), 1355–1364. 

https://doi.org/10.1007/s00296-016-3537-9 

Lloyd-Jones, D., Brown, T. M., Carnethon, M., Dai, S., Simone, G. D., Ferguson, T. B., 

Ford, E., Furie, K., Gillespie, C., Go, A., Greenlund, K., Haase, N., Hailpern, S., 

Ho, P. M., Howard, V., Kissela, B., Kittner, S., Lackland, D., Lisabeth, L., … 

Wylie-Rosett, J. (2010). Heart Disease and Stroke Statistics—2010 Update: A 

Report From the American Heart Association. Circulation, 121(7), e46–e215. 

https://doi.org/10.1161/CIRCULATIONAHA.109.192667 

Lo, C. C., Cheng, T. C., & Simpson, G. M. (2016). Marital status and work-related health 

limitation: A longitudinal study of young adult and middle-aged Americans. 



www.manaraa.com

 

136 
 

International Journal of Public Health, 61(1), 91–100. 

https://doi.org/10.1007/s00038-015-0695-6 

Mailey, E. L., & Hsu, W.-W. (2017). Is a general or specific exercise recommendation 

more effective for promoting physical activity among postpartum mothers? 

Journal of Health Psychology, 135910531668762. 

https://doi.org/10.1177/1359105316687627 

Mailey, E. L., Huberty, J., Dinkel, D., & McAuley, E. (2014). Physical activity barriers 

and facilitators among working mothers and fathers. BMC Public Health, 14, 657. 

https://doi.org/10.1186/1471-2458-14-657 

Mailey, E. L., & McAuley, E. (2014). Impact of a brief intervention on physical activity 

and social cognitive determinants among working mothers: A randomized trial. 

Journal of Behavioral Medicine, 37(2), 343–355. https://doi.org/10.1007/s10865-

013-9492-y 

Mailey, E. L., Phillips, S. M., Dlugonski, D., & Conroy, D. E. (2016). Overcoming 

barriers to exercise among parents: A social cognitive theory perspective. Journal 

of Behavioral Medicine, 39(4), 599–609. https://doi.org/10.1007/s10865-016-

9744-8 

Mammen, G., & Faulkner, G. (2013a). Physical activity and the prevention of depression: 

A systematic review of prospective studies. American Journal of Preventive 

Medicine, 45(5), 649–657. https://doi.org/10.1016/j.amepre.2013.08.001 

Mammen, G., & Faulkner, G. (2013b). Physical Activity and the Prevention of 

Depression. American Journal of Preventive Medicine, 45(5), 649–657. 

https://doi.org/10.1016/j.amepre.2013.08.001 



www.manaraa.com

 

137 
 

Mansikkamäki, K., Raitanen, J., Malila, N., Sarkeala, T., Männistö, S., Fredman, J., 

Heinävaara, S., & Luoto, R. (2015). Physical activity and menopause-related 

quality of life – A population-based cross-sectional study. Maturitas, 80(1), 69–

74. https://doi.org/10.1016/j.maturitas.2014.09.009 

Martinez, G., Daniels, K., & Chandra, A. (2012). Fertility of men and women aged 15-44 

years in the United States: National Survey of Family Growth, 2006-2010. 

National Health Statistics Reports, 51, 1–28. 

Matos, M., Mendes, R., Silva, A. B., & Sousa, N. (2018). Physical activity and exercise 

on diabetic foot related outcomes: A systematic review. Diabetes Research and 

Clinical Practice, 139, 81–90. https://doi.org/10.1016/j.diabres.2018.02.020 

McGannon, K. R., & Schinke, R. J. (2013). “My first choice is to work out at work; then i 

don’t feel bad about my kids”: A discursive psychological analysis of motherhood 

and physical activity participation. Psychology of Sport and Exercise, 14(2), 179–

188. https://doi.org/10.1016/j.psychsport.2012.10.001 

McIntyre, C. A., & Rhodes, R. E. (2009). Correlates of leisure-time physical activity 

during transitions to motherhood. Women & Health, 49(1), 66–83. 

https://doi.org/10.1080/03630240802690853 

Miller, Y. D., Trost, S. G., & Brown, W. J. (2002). Mediators of physical activity 

behavior change among women with young children. American Journal of 

Preventive Medicine, 23(2), 98–103. https://doi.org/10.1016/S0749-

3797(02)00484-1 

Moore, S. C., Lee, I.-M., Weiderpass, E., Campbell, P. T., Sampson, J. N., Kitahara, C. 

M., Keadle, S. K., Arem, H., Berrington de Gonzalez, A., Hartge, P., Adami, H.-



www.manaraa.com

 

138 
 

O., Blair, C. K., Borch, K. B., Boyd, E., Check, D. P., Fournier, A., Freedman, N. 

D., Gunter, M., Johannson, M., … Patel, A. V. (2016). Association of Leisure-

Time Physical Activity With Risk of 26 Types of Cancer in 1.44 Million Adults. 

JAMA Internal Medicine, 176(6), 816–825. 

https://doi.org/10.1001/jamainternmed.2016.1548 

Moreira, L. D. F., Oliveira, M. L. de, Lirani-Galvão, A. P., Marin-Mio, R. V., Santos, R. 

N. dos, & Lazaretti-Castro, M. (2014). Physical exercise and osteoporosis: Effects 

of different types of exercises on bone and physical function of postmenopausal 

women. Arquivos Brasileiros De Endocrinologia E Metabologia, 58(5), 514–522. 

https://doi.org/10.1590/0004-2730000003374 

Nader, P. R., Bradley, R. H., Houts, R. M., McRitchie, S. L., & O’Brien, M. (2008). 

Moderate-to-vigorous physical activity from ages 9 to 15 years. JAMA, 300(3), 

295–305. https://doi.org/10.1001/jama.300.3.295 

Nagai, M., Kuriyama, S., Kakizaki, M., Ohmori-Matsuda, K., Sone, T., Hozawa, A., 

Kawado, M., Hashimoto, S., & Tsuji, I. (2012). Impact of obesity, overweight and 

underweight on life expectancy and lifetime medical expenditures: The Ohsaki 

Cohort Study. BMJ Open, 2(3), e000940. https://doi.org/10.1136/bmjopen-2012-

000940 

National Center for Health Statistics. (2016). Health, United States, 2015: With Special 

Feature on Racial and Ethnic Health Disparities. 

http://www.cdc.gov/nchs/data/hus/hus15.pdf#058 

National Health Interview Survey (NHIS). (2012). Summary health statistics for U.S. 

adults: National health interview survey, 2012. Vital and Health Statistics. Series 



www.manaraa.com

 

139 
 

10, Data from the National Health Survey, 260, 1–161. 

https://www.cdc.gov/nchs/data/series/sr_10/sr10_260.pdf. 

O’Donovan, G., Lee, I.-M., Hamer, M., & Stamatakis, E. (2017). Association of 

“Weekend Warrior” and Other Leisure Time Physical Activity Patterns With 

Risks for All-Cause, Cardiovascular Disease, and Cancer Mortality. JAMA 

Internal Medicine, 177(3), 335–342. 

https://doi.org/10.1001/jamainternmed.2016.8014 

Ogden, C., Carroll, M., Kit, B., & Flegal, K. (2013). Prevalence of Obesity among 

Adults: United States, 2011-2012 (NCHS Data Brief No. 131). National Center 

for Health Statistics. http://www.cdc.gov/nchs/data/databriefs/db131.htm 

Ogden, C. L., Carroll, M. D., Kit, B. K., & Flegal, K. M. (2014). Prevalence of 

Childhood and Adult Obesity in the United States, 2011-2012. JAMA, 311(8), 

806–814. https://doi.org/10.1001/jama.2014.732 

Okunrintemi, V., Benson, E.-M. A., Tibuakuu, M., Zhao, D., Ogunmoroti, O., Valero-

Elizondo, J., Gulati, M., Nasir, K., & Michos, E. D. (2019). Trends and Costs 

Associated With Suboptimal Physical Activity Among US Women With 

Cardiovascular Disease. JAMA Network Open, 2(4), e191977. 

https://doi.org/10.1001/jamanetworkopen.2019.1977 

Okwuosa, T. M., Ray, R. M., Palomo, A., Foraker, R. E., Johnson, L., Paskett, E. D., 

Caan, B., & Jones, L. W. (2019). Pre-Diagnosis Exercise and Cardiovascular 

Events in Primary Breast Cancer: Women’s Health Initiative. JACC: 

CardioOncology, 1(1), 41–50. https://doi.org/10.1016/j.jaccao.2019.08.014 



www.manaraa.com

 

140 
 

Ortega, F. B., Brown, W. J., Lee, D. -c., Baruth, M., Sui, X., & Blair, S. N. (2011). In 

Fitness and Health? A Prospective Study of Changes in Marital Status and Fitness 

in Men and Women. American Journal of Epidemiology, 173(3), 337–344. 

https://doi.org/10.1093/aje/kwq362 

Pabayo, R., Fuller, D., Lee, E. Y., Horino, M., & Kawachi, I. (2018). State-level income 

inequality and meeting physical activity guidelines; differential associations 

among US men and women. Journal of Public Health (Oxford, England), 40(2), 

229–236. https://doi.org/10.1093/pubmed/fdx082 

Pasco, J. A., Williams, L. J., Jacka, F. N., Henry, M. J., Coulson, C. E., Brennan, S. L., 

Leslie, E., Nicholson, G. C., Kotowicz, M. A., & Berk, M. (2011). Habitual 

physical activity and the risk for depressive and anxiety disorders among older 

men and women. International Psychogeriatrics, 23(2), 292–298. 

https://doi.org/10.1017/S1041610210001833 

Pate, R. R. (1995). Physical Activity and Public Health: A Recommendation From the 

Centers for Disease Control and Prevention and the American College of Sports 

Medicine. JAMA, 273(5), 402. 

https://doi.org/10.1001/jama.1995.03520290054029 

Pate, R. R., O’Neill, J. R., & Lobelo, F. (2008). The evolving definition of “sedentary.” 

Exercise and Sport Sciences Reviews, 36(4), 173–178. 

https://doi.org/10.1097/JES.0b013e3181877d1a 

Pereira, M. A., Rifas-Shiman, S. L., Kleinman, K. P., Rich-Edwards, J. W., Peterson, K. 

E., & Gillman, M. W. (2007). Predictors of change in physical activity during and 



www.manaraa.com

 

141 
 

after pregnancy: Project Viva. American Journal of Preventive Medicine, 32(4), 

312–319. https://doi.org/10.1016/j.amepre.2006.12.017 

Prince, S. A., Reed, J. L., Martinello, N., Adamo, K. B., Fodor, J. G., Hiremath, S., 

Kristjansson, E. A., Mullen, K. A., Nerenberg, K. A., Tulloch, H. E., & Reid, R. 

D. (2016). Why are adult women physically active? A systematic review of 

prospective cohort studies to identify intrapersonal, social environmental and 

physical environmental determinants. Obesity Reviews, 17(10), 919–944. 

https://doi.org/10.1111/obr.12432 

Prince, S. A., Saunders, T. J., Gresty, K., & Reid, R. D. (2014). A comparison of the 

effectiveness of physical activity and sedentary behaviour interventions in 

reducing sedentary time in adults: A systematic review and meta-analysis of 

controlled trials. Obesity Reviews, 15(11), 905–919. 

https://doi.org/10.1111/obr.12215 

Rapp, I., & Schneider, B. (2013). The impacts of marriage, cohabitation and dating 

relationships on weekly self-reported physical activity in Germany: A 19-year 

longitudinal study. Social Science & Medicine, 98(Supplement C), 197–203. 

https://doi.org/10.1016/j.socscimed.2013.09.024 

Reddy, N. K., Vranda, M. N., Ahmed, A., Nirmala, B. P., & Siddaramu, B. (2010). 

Work–Life Balance among Married Women Employees. Indian Journal of 

Psychological Medicine, 32(2), 112–118. https://doi.org/10.4103/0253-

7176.78508 



www.manaraa.com

 

142 
 

Reiner, M., Niermann, C., Jekauc, D., & Woll, A. (2013). Long-term health benefits of 

physical activity – a systematic review of longitudinal studies. BMC Public 

Health, 13, 813. https://doi.org/10.1186/1471-2458-13-813 

Rezende, L. F. M. de, Rodrigues Lopes, M., Rey-López, J. P., Matsudo, V. K. R., & Luiz, 

O. do C. (2014). Sedentary Behavior and Health Outcomes: An Overview of 

Systematic Reviews. PLoS ONE, 9(8), e105620. 

https://doi.org/10.1371/journal.pone.0105620 

Rind, E., & Jones, A. (2014). Declining Physical Activity and the Socio-Cultural Context 

of the Geography of Industrial Restructuring: A Novel Conceptual Framework. 

Journal of Physical Activity and Health, 11(4), 683–692. 

https://doi.org/10.1123/jpah.2012-0173 

Robertson, R., Robertson, A., Jepson, R., & Maxwell, M. (2012). Walking for depression 

or depressive symptoms: A systematic review and meta-analysis. Mental Health 

and Physical Activity, 5(1), 66–75. https://doi.org/10.1016/j.mhpa.2012.03.002 

Robles, T. F. (2014). Marital Quality and Health: Implications for Marriage in the 21st 

Century. Current Directions in Psychological Science, 23(6), 427–432. 

https://doi.org/10.1177/0963721414549043 

Rovio, S., Kåreholt, I., Helkala, E.-L., Viitanen, M., Winblad, B., Tuomilehto, J., 

Soininen, H., Nissinen, A., & Kivipelto, M. (2005). Leisure-time physical activity 

at midlife and the risk of dementia and Alzheimer’s disease. The Lancet 

Neurology, 4(11), 705–711. https://doi.org/10.1016/S1474-4422(05)70198-8 

Sallis, J. F., Cervero, R. B., Ascher, W., Henderson, K. A., Kraft, M. K., & Kerr, J. 

(2006). An ecological approach to creating active living communities. Annual 



www.manaraa.com

 

143 
 

Review of Public Health, 27, 297–322. 

https://doi.org/10.1146/annurev.publhealth.27.021405.102100 

Santos, L., Elliott-Sale, K. J., & Sale, C. (2017). Exercise and bone health across the 

lifespan. Biogerontology, 18(6), 931–946. https://doi.org/10.1007/s10522-017-

9732-6 

Scarmeas, N., Luchsinger, J. A., Brickman, A. M., Cosentino, S., Schupf, N., Xin-Tang, 

M., Gu, Y., & Stern, Y. (2011). Physical Activity and Alzheimer Disease Course. 

The American Journal of Geriatric Psychiatry, 19(5), 471–481. 

https://doi.org/10.1097/JGP.0b013e3181eb00a9 

Schmidt, M. D., Pekow, P., Freedson, P. S., Markenson, G., & Chasan-Taber, L. (2006). 

Physical activity patterns during pregnancy in a diverse population of women. 

Journal of Women’s Health (2002), 15(8), 909–918. 

https://doi.org/10.1089/jwh.2006.15.909 

Shukri, M., Jones, F., & Conner, M. (2016). Work Factors, Work–Family Conflict, the 

Theory of Planned Behaviour and Healthy Intentions: A Cross-Cultural Study. 

Stress and Health, 32(5), 559–568. https://doi.org/10.1002/smi.2662 

Shuval, K., Li, Q., Gabriel, K. P., & Tchernis, R. (2017). Income, physical activity, 

sedentary behavior, and the ‘weekend warrior’ among U.S. adults. Preventive 

Medicine, 103, 91–97. https://doi.org/10.1016/j.ypmed.2017.07.033 

Sirard, J. R., Hannan, P., Cutler, G. J., & Nuemark-Sztainer, D. (2013). Evaluation of 2 

self-report measures of physical activity with accelerometry in young adults. 

Journal of Physical Activity & Health, 10(1), 85–96. 



www.manaraa.com

 

144 
 

Smith, T. W., Baron, C. E., & Grove, J. L. (2014). Personality, Emotional Adjustment, 

and Cardiovascular Risk: Marriage as a Mechanism: Personality and 

Cardiovascular Risk. Journal of Personality, 82(6), 502–514. 

https://doi.org/10.1111/jopy.12074 

Soderlund, P. D. (2016). The Social Ecological Model and Physical Activity 

Interventions for Hispanic Women With Type 2 Diabetes: A Review. Journal of 

Transcultural Nursing: Official Journal of the Transcultural Nursing Society. 

https://doi.org/10.1177/1043659616649671 

Solmon, M. A. (2015). Optimizing the Role of Physical Education in Promoting Physical 

Activity: A Social-Ecological Approach. Research Quarterly for Exercise and 

Sport, 86(4), 329–337. https://doi.org/10.1080/02701367.2015.1091712 

Sonnentag, S., & Pundt, A. (2016). Organisational Health Behavior Climate: 

Organisations Can Encourage Healthy Eating and Physical Exercise. Applied 

Psychology: An International Review, 65(2), 259–286. 

https://doi.org/10.1111/apps.12059 

Statistics Canada. (2013). Visible Minority and Population Group Reference Guide. 

Statistics Canada. http://www12.statcan.gc.ca/nhs-enm/2011/ref/guides/99-010-

x/99-010-x2011009-eng.cfm 

Statistics Canada. (2015). Employment patterns of families with children. 

http://www.statcan.gc.ca/pub/75-006-x/2015001/article/14202-eng.htm 

Steeves, J. A., Murphy, R. A., Zipunnikov, V., Strath, S. J., & Harris, T. B. (2015). 

Women Workers and Women at Home Are Equally Inactive: NHANES 2003-



www.manaraa.com

 

145 
 

2006. Medicine and Science in Sports and Exercise, 47(8), 1635–1642. 

https://doi.org/10.1249/MSS.0000000000000582 

Sternfeld, B., Ainsworth, B. E., & Quesenberry, C. P. (1999). Physical activity patterns in 

a diverse population of women. Preventive Medicine, 28(3), 313–323. 

https://doi.org/10.1006/pmed.1998.0470 

Sternfeld, Barbara, Wang, H., Quesenberry, C. P., Abrams, B., Everson-Rose, S. A., 

Greendale, G. A., Matthews, K. A., Torrens, J. I., & Sowers, M. (2004). Physical 

activity and changes in weight and waist circumference in midlife women: 

Findings from the Study of Women’s Health Across the Nation. American 

Journal of Epidemiology, 160(9), 912–922. https://doi.org/10.1093/aje/kwh299 

Stults-Kolehmainen, M. A., & Sinha, R. (2014). The effects of stress on physical activity 

and exercise. Sports Medicine (Auckland, N.Z.), 44(1), 81–121. 

https://doi.org/10.1007/s40279-013-0090-5 

Taniguchi, H., & Shupe, F. L. (2014). Gender and family status differences in leisure-

time sports/fitness participation. International Review for the Sociology of Sport, 

49(1), 65–84. https://doi.org/10.1177/1012690212454762 

Tavares, L. S., Plotnikoff, R. C., & Loucaides, C. (2009). Social-cognitive theories for 

predicting physical activity behaviours of employed women with and without 

young children. Psychology, Health & Medicine, 14(2), 129–142. 

https://doi.org/10.1080/13548500802270356 

Telford, R. M., Telford, R. D., Olive, L. S., Cochrane, T., & Davey, R. (2016). Why Are 

Girls Less Physically Active than Boys? Findings from the LOOK Longitudinal 



www.manaraa.com

 

146 
 

Study. PLOS ONE, 11(3), e0150041. 

https://doi.org/10.1371/journal.pone.0150041 

Teychenne, M., & York, R. (2013). Physical Activity, Sedentary Behavior, and Postnatal 

Depressive Symptoms: A Review. American Journal of Preventive Medicine, 

45(2), 217–227. https://doi.org/10.1016/j.amepre.2013.04.004 

Tomaz, S. A., Lambert, E. V., Karpul, D., & Kolbe-Alexander, T. L. (2016). 

Cardiovascular fitness is associated with bias between self-reported and 

objectively measured physical activity. European Journal of Sport Science, 16(1), 

149–157. https://doi.org/10.1080/17461391.2014.987323 

Troiano, R. P., Berrigan, D., Dodd, K. W., Mâsse, L. C., Tilert, T., & McDowell, M. 

(2008). Physical activity in the United States measured by accelerometer. 

Medicine and Science in Sports and Exercise, 40(1), 181–188. 

https://doi.org/10.1249/mss.0b013e31815a51b3 

Troped, P. J., Saunders, R. P., Pate, R. R., Reininger, B., & Addy, C. L. (2003). 

Correlates of recreational and transportation physical activity among adults in a 

New England community. Preventive Medicine, 37(4), 304–310. 

Trost, S. G., Pate, R. R., Sallis, J. F., Freedson, P. S., Taylor, W. C., Dowda, M., & 

Sirard, J. (2002). Age and gender differences in objectively measured physical 

activity in youth. Medicine and Science in Sports and Exercise, 34(2), 350–355. 

Tucker, J. M., Welk, G. J., & Beyler, N. K. (2011). Physical Activity in U.S. Adults: 

Compliance with the Physical Activity Guidelines for Americans. American 

Journal of Preventive Medicine, 40(4), 454–461. 

https://doi.org/10.1016/j.amepre.2010.12.016 



www.manaraa.com

 

147 
 

Tucker, J. M., Welk, G. J., Beyler, N. K., Youngwon Kim, & Kim, Y. (2016). 

Associations Between Physical Activity and Metabolic Syndrome: Comparison 

Between Self-Report and Accelerometry. American Journal of Health Promotion, 

30(3), 155–162. https://doi.org/10.4278/ajhp.121127-QUAN-576 

Tudor-Locke, C., Ainsworth, B. E., Washington, T. L., & Troiano, R. (2011). Assigning 

Metabolic Equivalent Values to the 2002 Census Occupational Classification 

System. Journal of Physical Activity and Health, 8(4), 581–586. 

https://doi.org/10.1123/jpah.8.4.581 

Uijtdewilligen, L., Peeters, G. M. E. E., van Uffelen, J. G. Z., Twisk, J. W. R., Singh, A. 

S., & Brown, W. J. (2015). Determinants of physical activity in a cohort of young 

adult women. Who is at risk of inactive behaviour? Journal of Science and 

Medicine in Sport, 18(1), 49–55. https://doi.org/10.1016/j.jsams.2014.02.005 

Uijtdewilligen, L., Twisk, J. W. R., Singh, A. S., Chinapaw, M. J. M., van Mechelen, W., 

& Brown, W. J. (2014). Biological, socio-demographic, work and lifestyle 

determinants of sitting in young adult women: A prospective cohort study. The 

International Journal of Behavioral Nutrition and Physical Activity, 11, 7. 

https://doi.org/10.1186/1479-5868-11-7 

Umstattd Meyer, M. R., Baller, S. L., Mitchell, S. M., & Trost, S. G. (2013). Comparison 

of 3 accelerometer data reduction approaches, step counts, and 2 self-report 

measures for estimating physical activity in free-living adults. Journal of Physical 

Activity & Health, 10(7), 1068–1074. 

U.S. Bureau of Labor Statistics. (2017). Women in the labor force: A data book (No. 

1059; BLS Reports). U.S. Department of Labor. 



www.manaraa.com

 

148 
 

https://www.bls.gov/opub/reports/womens-databook/archive/women-in-the-labor-

force-a-databook-2015.pdf 

U.S. Census Bureau. (2018). Current Population Survey, 2018 Annual Social and 

Economic Supplement: Table A1. Marital Status of People 15 Years and Over, by 

Age, Sex, and Personal Earnings: 2018. 

https://www.census.gov/data/tables/2018/demo/families/cps-2018.html 

U.S. Census Bureau QuickFacts: United States. (2018). U.S. Census Bureau. 

https://www.census.gov/quickfacts/fact/table/US/PST045218 

US Department of Health and Human Services. (2008). 2008 physical activity guidelines 

for Americans. https://health.gov/paguidelines/guidelines/ 

U.S. Department of Health and Human Services. (2018). Physical Activity Guidelines for 

Americans (2nd ed.). https://health.gov/paguidelines/second-

edition/pdf/Physical_Activity_Guidelines_2nd_edition.pdf#page=57 

U.S. Department of Health and Human Services, Centers for Disease Control and 

Prevention and National Cancer Institute. (2019). U.S. Cancer Statistics Working 

Group. U.S. Cancer Statistics Data Visualizations Tool, based on November 2018 

submission data (1999-2016). https://gis.cdc.gov/Cancer/USCS/DataViz.html 

U.S. Department of Labor. (2013). 2013 American Community Service Survey (ACS) 1-

Year Estimates Chart by the Women’s Bureau. 

https://www.dol.gov/wb/stats/Fertility.htm 

U.S. Department of Labor. (2017). Women in the labor force: A databook : BLS Reports: 

U.S. Bureau of Labor Statistics. https://www.bls.gov/opub/reports/womens-

databook/2017/home.htm 



www.manaraa.com

 

149 
 

U.S. Department of Transportation. (2016). Physical Activity From Transportation 

[Text]. US Department of Transportation. 

https://www.transportation.gov/mission/health/physical-activity-transportation 

Vahabi, M., & Damba, C. (2015). A feasibility study of a culturally and gender-specific 

dance to promote physical activity for South Asian immigrant women in the 

greater Toronto area. Women’s Health Issues: Official Publication of the Jacobs 

Institute of Women’s Health, 25(1), 79–87. 

https://doi.org/10.1016/j.whi.2014.09.007 

van Sluijs, E. M. F., Kriemler, S., & McMinn, A. M. (2011). The effect of community 

and family interventions on young people’s physical activity levels: A review of 

reviews and updated systematic review. British Journal of Sports Medicine, 

45(11), 914–922. https://doi.org/10.1136/bjsports-2011-090187 

van Uffelen, J. G. Z., van Gellecum, Y. R., Burton, N. W., Peeters, G., Heesch, K. C., & 

Brown, W. J. (2013). Sitting-Time, Physical Activity, and Depressive Symptoms 

in Mid-Aged Women. American Journal of Preventive Medicine, 45(3), 276–281. 

https://doi.org/10.1016/j.amepre.2013.04.009 

Verhoef, M., Love, E. J., & Rose, S. A. (1992). Women’s Social Roles and Their 

Exercise Participation. Women & Health, 19(4), 15–29. 

https://doi.org/10.1300/J013v19n04_02 

Voskuil, D. W., Monninkhof, E. M., Elias, S. G., Vlems, F. A., van Leeuwen, F. E., & 

Task Force Physical Activity and Cancer. (2007). Physical activity and 

endometrial cancer risk, a systematic review of current evidence. Cancer 

Epidemiology, Biomarkers & Prevention: A Publication of the American 



www.manaraa.com

 

150 
 

Association for Cancer Research, Cosponsored by the American Society of 

Preventive Oncology, 16(4), 639–648. https://doi.org/10.1158/1055-9965.EPI-06-

0742 

Vries, E. de, Soerjomataram, I., Lemmens, V. E. P. P., Coebergh, J. W. W., Barendregt, 

J. J., Oenema, A., Møller, H., Brenner, H., & Renehan, A. G. (2010). Lifestyle 

changes and reduction of colon cancer incidence in Europe: A scenario study of 

physical activity promotion and weight reduction. European Journal of Cancer, 

46(14), 2605–2616. https://doi.org/10.1016/j.ejca.2010.07.040 

Wadden, T. A., Webb, V. L., Moran, C. H., & Bailer, B. A. (2012). Lifestyle 

Modification for Obesity: New Developments in Diet, Physical Activity, and 

Behavior Therapy. Circulation, 125(9), 1157–1170. 

https://doi.org/10.1161/CIRCULATIONAHA.111.039453 

Warburton, D. E., Charlesworth, S., Ivey, A., Nettlefold, L., & Bredin, S. S. (2010). A 

systematic review of the evidence for Canada’s Physical Activity Guidelines for 

Adults. International Journal of Behavioral Nutrition and Physical Activity, 7(1), 

39. https://doi.org/10.1186/1479-5868-7-39 

Wenche, D. B., Holmen, J., Krüger, Ø., & Midthjell, K. (2004). Leisure time physical 

activity and change in body mass index: An 11-year follow-up study of 9357 

normal weight health women 20-49 years old. Journal of Women’s Health (2002), 

13(1), 55–62. https://doi.org/10.1089/154099904322836456 

Westerterp, K. R. (2009). Assessment of physical activity: A critical appraisal. European 

Journal of Applied Physiology, 105(6), 823–828. https://doi.org/10.1007/s00421-

009-1000-2 



www.manaraa.com

 

151 
 

WHO. (2017). WHO | Physical Inactivity: A Global Public Health Problem. WHO. 

http://www.who.int/dietphysicalactivity/factsheet_inactivity/en/ 

WHO. (2018). Physical Activity and Adults. WHO. 

http://www.who.int/dietphysicalactivity/factsheet_adults/en/ 

Wilcox, S., Castro, C., King, A. C., Housemann, R., & Brownson, R. C. (2000). 

Determinants of leisure time physical activity in rural compared with urban older 

and ethnically diverse women in the United States. Journal of Epidemiology & 

Community Health, 54(9), 667–672. https://doi.org/10.1136/jech.54.9.667 

Willey, J. Z., Gardener, H., Caunca, M. R., Moon, Y. P., Dong, C., Cheung, Y. K., Sacco, 

R. L., Elkind, M. S. V., & Wright, C. B. (2016). Leisure-time physical activity 

associates with cognitive decline: The Northern Manhattan Study. Neurology, 

86(20), 1897–1903. https://doi.org/10.1212/WNL.0000000000002582 

Wise, L. A., Adams-Campbell, L. L., Palmer, J. R., & Rosenberg, L. (2006). Leisure time 

physical activity in relation to depressive symptoms in the black women’s health 

study. Annals of Behavioral Medicine, 32(1), 68–76. 

https://doi.org/10.1207/s15324796abm3201_8 

Wise, L. A., & Laughlin-Tommaso, S. K. (2016). Epidemiology of Uterine Fibroids – 

From Menarche to Menopause. Clinical Obstetrics and Gynecology, 59(1), 2–24. 

https://doi.org/10.1097/GRF.0000000000000164 

Wu, Y., Zhang, D., & Kang, S. (2013). Physical activity and risk of breast cancer: A 

meta-analysis of prospective studies. Breast Cancer Research and Treatment, 

137(3), 869–882. https://doi.org/10.1007/s10549-012-2396-7 



www.manaraa.com

 

152 
 

Yavorsky, J. E., Kamp Dush, C. M., & Schoppe-Sullivan, S. J. (2015). The Production of 

Inequality: The Gender Division of Labor Across the Transition to Parenthood. 

Journal of Marriage and Family, 77(3), 662–679. 

https://doi.org/10.1111/jomf.12189 

Zając, A., & Schier, K. (2011). Body image dysphoria and motivation to exercise: A 

study of Canadian and Polish women participating in yoga and aerobics. Archives 

of Psychiatry and Psychotherapy, 13(4), 67–72. 

 

 

 

 

 

 

 

 

 

 

 

 

 



www.manaraa.com

 

 
 

1
5
3
 

APPENDIX A 

DEPENDENT VARIABLES 

Variable Name NHANES Mobile 

Examination Center 

Intensity Cut Points 

allmean_mvpa1 Physical Activity Monitor  

Accelerometer  

ActiGraph AM-7164 

MVPA >2020 CPM 

Variable Name Questionnaire NHANES variable 

name 

Description 

LTPA Physical activity- Individual 

Activities 

PADACTIV [Over the past 30 days], 

what {vigorous/moderate} 

activities did {you/SP} do? 
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APPENDIX B  

INDEPENDENT VARIABLE 
  

 

 

 

 

 

 

 

Independent 

Variable 

NHANES 

Variable Name 

Questionnaire Description Recode 

Marital 

Status 

SPQ.180 Demographic-SP (Are you/SP) is married, 

divorced, separated, never 

married or partnered? 

Married=0 

Else=1 

Employment 

Status 

OCQ.150 

OCQ.380 

Occupation Respondents can answer that 

they were working or a 

homemaker, respectively 

If working, then=0 

If homemaker, 

then=1 

Age Range 

of Child  

RIDAGEYR 

RHQ.190 

DEMO 

Reproductive 

Health 

RHQ.190 

subtracted from 

RIDAGEYR 

Age_youngest_child 

Age_youngest_child DEMO 

Reproductive 

Health 

Age of youngest child 6 years of age or 

less=0 

7-13 years of age= 1 

Above the age of 

13=2 
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APPENDIX C 

COVARIATES 

 

Covariate  NHANES 

Variable Name 

Questionnaire Description Recode 

Mother’s Age RIDAGEYR DEMO Women ages 18-44 and 

44-60 at age at 

screening 

Ages 18-44=0 

Ages 45-60=1 

Race/Ethnicity RIDRETH1 DEMO Race/Hispanic Origin Hispanic=0 

Non-Hispanic White=1 

Non-Hispanic Black=3 

Other=4 

Education DMQ.140 Demographic-SP Highest level of 

school/degree 

completed 

High School or less=1 

Some College=2 

College graduate or higher=3 

Income  INDFMINC DEMO Household income Under $35,000=0 

$35,000-54,999=1 

$55,000-74,999= 2 

$75,000 or more=3 

BMI BMXBMI Body measures Body Mass Index (underweight and normal 

BMI)- 

<24.9 (kg/m2) <=1  

Overweight- 25-29.9 (kg/m2) 

=2 

Obese- >30 (kg/m2) =4 
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APPENDIX D  

PHYSICAL ACTIVITY-INDIVIDUAL ACTIVITIES QUESTIONNAIRE

 

Code or 

Value 

Value Description Code or 

Value 

Value Description 

10 AEROBICS 34 SOCCER 

11 BASEBALL 35 SOFTBALL 

12 BASKETBALL 36 STAIR CLIMBING 

13 BICYCLING 37 STRETCHING 

14 BOWLING 38 SWIMMING 

15 DANCE 39 TENNIS 

16 FISHING 40 TREADMILL 

17 FOOTBALL 41 VOLLEYBALL 

18 GARDENING 42 WALKING 

19 GOLF 43 WEIGHT LIFTING 

20 HIKING 44 YARD WORK 

21 HOCKEY 50 BOXING 

22 HUNTING 51 FRISBEE 

23 JOGGING 52 HORSEBACK RIDING 

24 KAYAKING 53 MARTIAL ARTS 

25 PUSH-UPS 54 WRESTLING 

26 RACQUETBALL 55 YOGA 

27 ROLLERBLADING 56 CHEERLEADING AND 

GYMNASTICS 
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28 ROWING 57 CHILDREN'S GAMES (E.G. 

DODGEBALL, KICKBALL) 

29 RUNNING 58 ROPE JUMPING 

30 SIT-UPS 59 SKATEBOARDING 

31 SKATING 60 SURFING 

32 SKIING - CROSS 

COUNTRY 

61 TRAMPOLINE JUMPING 

33 SKIING - DOWNHILL 71 OTHER 

. MISSING   
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