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Abstract

Single motherhood has been associated with nedagi@ith consequences such as
cardiovascular disease, depression, and stresgiatron in physical activity might improve
the health of single mothers, yet little is knoviroat the correlates and consequences of this
health behavior among this group of women. Thegvwmary aims of this study were to use
social cognitive theory (SCT) to explain physicetivty and to examine the health
consequences of physical activity among single erstivith young children. Participantd €
94) were single (i.e., never married, divorced/saea, or widowed), not living with a partner,
aged 18 — 50 years, not pregnant, with at leasthité under 5 years old. Participants
completed a packet of SCT questionnaires (i.ef-e$itacy, outcome expectations, goal
setting/planning, social support, and barriers) et wore an accelerometer during all waking
hours for one week. Participants then completegtared battery of physical activity and health
outcomes questionnaires (i.e., GLTEQ, IPAQ, CVD gtoms, depression, anxiety, stress,
physical self-perception, and health-related quaiitlife). Only ~24% of participants were
meeting public health guidelines for physical atyibased on accelerometer minutes of MVPA.
SCT constructs were generally associated withrepibrted and objective measures of physical
activity. The relationships between health outcoares physical activity were less consistent,
but provided initial support for the importanceppbmoting physical activity among single
mothers to improve health. Overall, results from 8tudy support the use of SCT for explaining
physical activity behavior and highlight potentiatgets for future physical activity interventions
for single mothers. Given the levels of inactivaityiong single mothers, such physical activity
interventions are necessary and might have impoinizaith consequences.
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CHAPTER 1: INTRODUCTION

Single mothers are a growing demographic group antioe United States population
and this trend might have a significant public beahpact. The number of births to unmarried
women has reached a high of ~40% and this percehtgmore than doubled in the past 30
years (Matrtin et al., 2012). The prevalence of dieqKreider & Ellis, 2011) and changing
attitudes about cohabitation and childbirth outsiiemarriage (Thornton & Young-DeMarco,
2001) have further contributed to the increasingnber of single mothers. Overall, there has
been a nearly three-fold increase in the numbemgfie mothers living in the United States
since 1970 who now represent nearly 30% of all Bbakls with children (U.S. Census Bureau,
2011).

The growing population of single mothers in thetddiStates is a public health concern
given the evidence that exists for a relationslgpeen single motherhood and negative health
consequences. Such consequences include an irctresstor cardiovascular disease and
diabetes compared to married mothers (Young, Cgaim, & Buist, 2005) and compromised
self-reported health at midlife for women who haabamarital birth even after controlling for
subsequent marriage (Williams, Sassler, Frech, A8doooksey, 2011). Several studies have
reported a greater prevalence of mental healthigmbfor single mothers compared to
partnered mothers, such as mental disability (€ro&utterworth, & Rodgers, 2007), depression
(Cairney, Boyle, Offord, & Racine, 2003; Landerorktindez, Estrada Aranda, & Gonzélez
Ramirez 2009), and lower self-worth (Elfhag & Rassen, 2008). Single mothers report higher
use of mental health services (Cairney & Wade, 20tgher levels of chronic stress (Cairney et

al., 2003), and lower quality of life (Landero Héndez et al., 2009) compared to married



mothers. Collectively, these negative health conseges highlight the critical need to examine
and improve the health and well-being of single hmedd.

These negative health outcomes might be assoaatiedates of physical inactivity
among single mothers. For example, evidence sugtest parenthood, especially for mothers,
is associated with decreased levels of physicaligc{Bellows-Riecken & Rhodes, 2008).
However, the small number of studies that havearplthe physical activity of single mothers
compared to married/partnered mothers, or non-metieve produced inconsistent results. For
example, in one longitudinal study, becoming alsimgother was associated with an increased
risk of being classified as inactive (Brown & Tro8003). Two other studies have shown either
no difference in physical activity between singtel gpartnered mothers (Young, James, &
Cunningham, 2004) or an increased likelihood ofgutg} activity participation for lone mothers
compared to partnered mothers (Young et al., 200%cently completed pilot study
demonstrated that single mothers were less phjsmetive than married mothers and non-
mothers using both objective and self-report messaf physical activity (Dlugonski & Motl,
2013). Importantly, single mother participantshrstpilot study § = 22) were not meeting
public health guidelines for physical activity bdse accelerometer minutes spent in moderate
to vigorous physical activity (Dlugonski & Motl)

There is strong evidence that physical inactista irisk factor for negative health
consequences among the general population, butittéeys known about this association
among single mothers. For example, low levels gkpal activity, and in particular, decreases
in physical activity, are associated with increasskl of myocardial infarction, ischemic heart
disease, and all-cause mortality (Petersen 2@l2). These results might be particularly

important to note because having a child has bseocated with decreased levels of physical



activity (Hull et al., 2010) and this might increathe long-term risk for the aforementioned
health conditions. Previous research has furthecrdeed negative associations between physical
activity and depression (Strine et al., 2008), atyx(Strohle et al., 2007), and stress (Gerber &
PlUhse, 2009). Additionally, physical activity penpiation has been positively associated with
self-esteem and overall well-being (Fox, 1999) a#l as quality of life (Penedo & Dahn, 2005).
These and other important benefits of engagindysigal activity underscore the importance of
examining physical activity behavior and its consstgces among single mothers.

If physical inactivity is associated with negativealth outcomes among single mothers,
then this emphasizes the importance of understgradirrelates of physical activity among this
group of women. Social cognitive theory (SCT; Barad1986) has been widely used to explain,
predict, and change health behaviors and mightbicplarly useful for identifying
theoretically-based correlates of physical actiaityong single mothers. SCT is triadic (i.e.,
involves behavioral, individual, and environmeritadtors) and proposes reciprocal interactions
between these three factors. The main compone@€dfinclude self-efficacy, outcome
expectations, impediments/facilitators, and go#lrsgge SCT is one of the most frequently used
theories to promote lifestyle behavior change (&la&rBishop, 2010) and has been used to
explain physical activity behavior in a wide rargfgoopulations including young adults
(Rovniak, Anderson, Winett, & Stephens, 2002), oldemen (McAuley et al., 2009), persons
with multiple sclerosis (Suh, Weikert, DlugonskalBntrapu, & Motl, 2011), and individuals
who have type 1 and type 2 diabetes (Plotnikofbpke, Courneya, Birkett, & Sigal, 2008). The
specific relationships between SCT constructs magently been described in detail (Bandura,
2004). Self-efficacy is the central construct inTS&hd has direct effects on behavior, outcome

expectations, goal setting, and facilitators/impeehts. Self-efficacy further has indirect effects



on behavior through outcome expectations, goahgetnd facilitators/impediments.
Collectively, these proposed relationships amoregiy constructs clearly illustrate the ways
SCT can be used to explain, predict, and changavioimhwithin the context of individual, social,

and environmental factors.

Specific Aims and Hypotheses

The two primary aims of this project were to apBI9T to explain variation in physical
activity among single mothers and to identify pbshealth consequences of physical activity
among this group of women. The third, exploratanypose of this study was to examine
differences in the correlates and consequenceBysigal activity based on social factors that
have been associated with greater health disparthding race, income, and education. It was
hypothesized that:

1. SCT constructs of self-efficacy, outcome expectetjgoal setting, and facilitators
would be positively associated, whereas barriees, @verall barriers and perceived
stress) would be negatively associated, with sgibrted and objective measures of
physical activity.

2. Self-reported and objectively measured physicavi#gtvould be associated with lower
levels of perceived stress, anxiety, and depresdecreased risk of cardiovascular
disease, more positive physical self-concept, ameced health related quality of life.

3. Given the exploratory nature of the final purpokéhes study and the lack of research on
the physical activity of single mothers, no spedifypotheses were generated for this

part of the study.



CHAPTER 2: REVIEW OF LITERATURE

This chapter details the increasing prevalenceéngles motherhood in the United States,
the negative health consequences associated watgrbwing demographic and the potential for
physical activity to ameliorate some of the negatiealth consequences of single motherhood.
The final sections of this review describe the jptglsactivity levels of single mothers, social
cognitive theory constructs, and the potentialuging social cognitive theory to explain physical

activity among single mothers.

Prevalence of single motherhood

In 1970, there were 3.4 million single-parent hdwdeés in the United States that
represented ~13% of all households with childrers(@ensus Bureau, 2011). This number
grew to nearly 12 million in 2011 and single pasembw represent 31% of all households with
children, with over 85% of these households maetdiby single mothers (U.S. Census Bureau,
2011). Thus, more than a quarter of households etitldren in the United States are headed by
single mothers and it is critical to better undamstthe health of this emergent demographic
group.

Many factors have contributed to the increasing Imemof single mothers, including
trends in nonmarital births, the prevalence of diegp and changing attitudes towards
cohabitation and nonmarital childbearing. In 2081&)ost 41% of all births in the United States
were to unmarried women, compared with 18.4% dhbim 1980 (Martin et al., 2012). The
composition of nonmarital births has also changeghdghat in 1970 half of all nonmarital births

were to women under 20 years old compared to 232007 (Ventura, 2009). Similarly, the



percentage of nonmarital births among women aged 2®years increased from 42% to 69%
from 1970 to 2007 and from 8% to 17% among womeerathan 30 during the same time frame
(Ventura, 2009). High divorce rates are a secomdritwuting factor to the increasing number of
single mothers. Despite the decreasing rates ofcdivin the United States over the past few
decades (Kreider & Ellis, 2011), more than halalbfsingle mothers have been previously
married (Mather, 2010), suggesting that divorceaiasia significant contributing factor to

single motherhood. Finally, societal attitudes tasgremarital sex, cohabitation without
marriage, and nonmarital childbearing have becomeeraccepting in the past few decades
further contributing to the increasing number oigéé mothers (Thornton & Young-DeMarco,
2001). For example, in 1976 nearly half of a sangpladults in the United States felt that
unmarried childbearing violated a moral principter@s destructive to society compared to only
~35% in 1998 (Thornton & Young-DeMarco). It is euntiédrom the aforementioned statistics
that single mothers are a growing social demogagtaup among the United States population
and there are multiple explanations for this tréffte following section of this review describes
the negative health consequences associated wgte shotherhood and provides support for the

need to study this expanding social demographiagemong the United States population.

Negative Consequences of Sngle Motherhood

The increasing number of single mothers is conogrim light of the growing body of
research documenting adverse health outcomes atsbeiith single motherhood. Mental
health outcomes and in particular, depression, hesgved the most attention, whereas
relatively few studies have explored physical hHealitcomes such as diabetes, obesity, and

cardiovascular disease in this population. Thisiseadescribes the mental and physical health



consequences associated with single motherhoaaidimg) depression and anxiety, low self-
esteem, stress, diabetes, cardiovascular diseabecduced health related quality of life.
Depression and Anxiety

Depression is one of the most frequently studiedthe&onsequences among single
mothers and numerous studies have demonstrategsbeiation between single motherhood
and depression. Previous research conducted ia &amgples from multiple countries suggests
that depression and depressive symptoms are pn¢at®ng single mothers. For instance,
Turner (2006) studied depression rates among anarsample of 508 unmarried mothers who
were 18 — 39 years old and living in rural or seural locations. The percentage of single
mothers in this study who reported an episode gbnuepressive disorder (37%) was
significantly higher than the percentage of wonrethe general population who reported a
similar episode (21%) (Turner, 2006). In anothadgtof 140 mothers from Mexico, 81.8% of
single mothers had symptoms of depression compeaitad24.3% of mothers from two-parent
families (Landero Herndndez, Estrada Aranda, & GezRamirez, 2009). These results
indicated that single mothers were more likelyepart depressive symptoms than married
mothers and the majority of all mothers who repmbdepression experienced low-severity
symptoms (Landero Hernandez et al., 2009). Singiléine prevalence of depressive symptoms
reported by single mothers was high among a saaff#65 low-income mothers with young
children, aged 2 — 6 years old (Peden, Rayens, &&irant, 2004). In this study, half of the
single mothers reported depressive symptoms thia mederate to severe according to the
Beck Depression Inventory and two thirds of the gi@nscored in the high depressive symptoms

range on the Center for Epidemiologic Studies Degpon scale (Peden et al., 2004). Overall,



these studies provide consistent evidence forlthated prevalence of depressive symptoms
among single mothers.

Several cross-sectional studies have highlightedrttreased likelihood of depressive
symptoms, mental disorders, and anxiety amongesicginpared to partnered mothers. In a
nationally representative study of Canadian motfirs 9,953), single mothers were more
likely to have had an affective disorder duringttiéetime than mothers in dual parent families
(Lipman, Offord, & Boyle, 1997). Single mothers wealso more likely than partnered mothers
to be poor, but single mothers of all income levefsorted a higher prevalence of affective
disorders and more frequent use of mental heatthces compared to partnered mothers
(Lipman et al., 1997). These results are corroledray findings from two additional cross-
sectional studies examining the mental healthrgglsiand married mothers in Canada (Cairney
et al., 2003; Cairney & Wade, 2002). The first stadmpared the use of mental health care
services among single € 512) and married mothens £ 2,549) using the 1994-95 National
Population Health Survey in Canada and reportetdsingle mothers were significantly more
likely to have visited a mental health professianahe previous year (Cairney & Wade, 2002).
In a later study, using data from the same sumadgs of major depression were twice as high
among single mothers £ 725) compared to married mothens=(2,231), and these differences
remained significant even after controlling for eratal education, age, and income (Cairney et
al., 2003). Consistent with previous research, W&0§4) reported a higher prevalence of a
major depressive episode among single mothers aaahpa married mothers from a large
sample N = 13,225) of Canadian women aged 15 — 50 yeansl&ly, in a large, nationally
representative sample of Australian mothers 854 single, 1,689 partnered) single mothers

reported a higher prevalence of moderate-to-saverdal disability among compared to



partnered mothers (Crosier et al., 2007). Evernr atiesidering the number of financial

hardships experienced in the past year, lone n®8idrreported poorer mental health compared
to partnered mothers (Crosier et al., 2007). Inayetther cross-sectional study examining the
mental health problems among mothers, Jayakodystauffer (2002) reported higher levels of
major depression, panic attack, and agoraphobiagmsiagle ( = 4,423) compared to married

(n = 6,906) mothers. The highest levels of theseadise were present among low-income single
mothers (Jayakody & Stauffer). Furthermore, lewéldepression and distress were significantly
higher among lone compared to partnered motheasather U.S. sample of motheh$ £

2,184) (Young et al., 2004).

The previously described data from cross-sectistualies is supported by longitudinal
work conducted by Brown and Moran (1997) and Wadke@airney (2000). Brown and Moran
provided information about depression, financiadlsaip, and depressive risk factors over a 2
year period among 101 single and 404 married mstiarring the study period, single mothers
were more likely to experience financial hardsingported more risk factors for depression (e.g.,
negative evaluation of oneself and a difficult pe relationship) and had double the risk of
onset of depression compared to married mothemsAB& Moran). The second longitudinal
study used a nationally representative samplel@®Canadian mothers who reported
depression and marital status at two time pointad®\& Cairney, 2000). Results indicated that
mothers who became single parents during the siadgd had a significantly higher rate of
depression at Time 1 that was increased at Tin@e&restingly, becoming married during the
study was not associated with a decreased preveat#noajor depression (Wade & Cairney),
underscoring the need to explore factors beyondiagg for reducing rates of depression among

single mothers. Examined together, these crosssatand longitudinal studies demonstrate



the significantly higher prevalence of depressiooag single mothers compared to
partnered/married mothers. These studies provitlaliavidence suggestive of an association
between single motherhood and anxiety that shoailstidied further among single mothers
given the relative lack of attention paid to anxiedbmpared to depression in this population of

women.

Self-esteem

Self-esteem is defined as a judgment of one’swgeith that is based on the evaluation of
one’s physical, mental, and social functioning (&uderg, 1989). Three studies have reported
lower levels of self-esteem among single compasadarried mothers (Brown & Moran, 1997;
Demo & Acock, 1996; Elfhag & Rasmussen, 2008). fitst study provided initial evidence of a
relationship between self-esteem and single motioetfrom prospective data among 404
mothers § = 101 single mothers) (Brown & Moran). In thisdy, single mothers reported
higher levels of negative self-evaluation compdpetharried mothers and these negative
evaluations were associated with higher levelsepiréssion among single mothers (Brown &
Moran). In a more recent cross-sectional studylsimothersr{ = 278) had lower global self-
worth scores compared to married mothars (503) and this difference remained statistically
significant even after controlling for the loweruation level of single mothers (Elfhag &
Rasmussen). The third study compared global sekesbetween married, divorced, and
continuously single mothers and reported similaelle of self-esteem for married and divorced
mothers, but significantly lower levels of self-@min among continuously single mothers (Demo
& Acock). These results highlight the potentiabtednship between global self-esteem and
single motherhood and future studies should furgix@tore this important construct and its

correlates and consequences among single mothers.
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Sress

Quite a few studies have demonstrated the assatibéitween stress and single
motherhood and stress and depression among sigheera. For example, in a cross-sectional
study of 2,921 mothers, single mothers had higinvl$ of chronic strains, recent stressful life
events, and childhood adversities compared to sthmothers (Cairney et al., 2003). In this
sample, more than a third of the variance in thegtimship between single motherhood status
and depression was accounted for by stress (Caatnay, 2003). Other studies have focused on
the differences that exist among single mothersekample, in two additional studies that used
the same sample of 508 single mothers, there vaaghar level of stress among
divorced/separated (Turner, 2006) and unemployach@r, 2007) single mothers compared to
never-married and employed single mothers, respdygtiWithin this sample, sources of stress,
including recent life events, financial strain, gratenting strain explained 43% of the variance
in depression among rural single mothers (Turn@®62 The most commonly cited stressors
reported in daily logs over a 2-week period by ®&-income single mothers with young
children were related to children (56%), interpeacconflicts with adults (21%), and financial
strain (8%) (Olson & Banyard, 1993). Despite exgecing many of the same stressors, there
was variability in coping strategies used by singlathers in this study, emphasizing the need to
explore factors associated with stress and copmategiies among single mothers (Olson &
Banyard).

Data from two longitudinal studies support the jpwasly described findings from cross-
sectional studies. In the first study, single matheere more likely to experience chronic stress
compared with mothers in dual-parent householdd_@vlahan, 1983). Among single mothers,

recently divorced/separated mothers had higheldefestress compared to mothers who were
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divorced for 3 or more years (McLanahan, 1983). §émond study compared the stress levels of
518 single mothers and 502 married mothers andrdeted that single mothers experienced
significantly more stress than married mothers ¢awi, Ali, & Walters, 2007). Furthermore,
higher levels of distress among single mothers \asseciated with greater exposure to stressors,
rather than an increased susceptibility or vulniétalo stress compared to married mothers
(Avison et al., 2007). These studies emphasizétireased stress exposure among single

compared to married mothers and the link betwesstand depression among single mothers.

Physical Health

The physical health of single mothers has beeriesiudss frequently than mental health
outcomes among this population. Despite the neechéoe research in this area, a few studies
have reported poorer physical health among singlihens compared to married/partnered
mothers (Kaplan et al., 2005; Young et al., 20@®4). Two large cross-sectional studies
reported an increased risk of cardiovascular desaasong single mothers (Young et al., 2005,
2004). Young et al. (2004) conducted a cross-seatistudy using a nationally representative
sample of Canadian mothefd € 2,184;n = 478 lone mothers). Lone mothers had poorer self-
reported health, were more likely to report havimgjtiple chronic conditions, and had an
elevated risk of cardiovascular disease (CVD) caegbéo married/partnered mothers (Young et
al., 2004). Similar to the previously describeddgtuesults from a largeN(= 1,446;n = 623
lone mothers), nationally representative sampl@athers in the United States indicated that
lone mothers had poorer self-reported health coegptr married/partnered mothers (Young et
al., 2005). Lone mothers in this study had elevatgd of hypertension, hypercholesterolemia,
and diabetes and were 3 times as likely to havea@dD event compared to mothers in two-

parent families (Young et al., 2005).
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In another study, a sample of single mothers whilkdoen who were receiving public
assistance was compared to a nationally representample of women matched for age and
race (Kaplan et al., 2005). Single mothers:(299) were almost 2.5 times more likely to have
hypertension and reported a rate of diabetes thatngarly 3 times higher than the comparison
group (Kaplan et al.). Furthermore, the body madsx (BMI) of single mothers was 16%
higher than the age and race matched sample (Kapkilr). Contrary to these previous studies,
one study reported a non-significant differencphysical health characteristics of single
mothers compared to married/partnered mothers (&rpet al., 1997). This largdl & 1,540;,n =
288 single mothers), cross-sectional study indet#tat there was no difference in the number of
chronic conditions or physical disability reporteglsingle and married/partnered mothers
(Lipman et al.,).

In addition to increased risk of cardiovasculaedmses and diabetes, data from 3,391
women in United States provide information abolftsported health and marital status over
time (Williams et al., 2011). Women who were unnetrat the birth of their first child were
more likely to describe their health as fair or pabmidlife (age 40) compared to women who
had a marital first birth. These results providelemce for the long-term consequences of single
motherhood from a longitudinal study where the arigstory of participants was monitored for
29 years before assessing health at midlife (Whi§iaet al.).

Quality of life among single mothers

Quality of life is a broad concept that has bedmdd as “individuals’ perception of
their position in life in the context of the culéuand value systems in which they live and in
relation to their goals, expectations, standardscamcerns.” (The WHOQOL Group, 1995,

p.1405). Quality of life is subjective, multidimensal, and includes positive and negative
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dimensions (The WHOQOL Group, 1995). Some evidemseng older adults suggests that
components of health related quality of life (HRQQ@ke more proximal to physical activity
than global measures of quality of life (Elavskykt 2005; Motl & McAuley, 2010; Stewart &
King, 1991), and as such, this study will focusHRQOL. The Centers for Disease Control and
Prevention (CDC) defines health related qualitiifefas “an individual’s or group’s perceived
physical and mental health over time.” (Centerddmease Control and Prevention, 2000). The
measurement of HRQOL has been encouraged as asiandasure of disease burden for
comparing outcomes among studies and is importaahdhe established associations between
HRQOL and chronic health diseases (e.g., diabet@sgpertension) (Centers for Disease
Control and Prevention, 2000, p. 8).

The burdens and negative health consequencesgié sitotherhood are numerous and
may contribute to reductions in global quality ibé and/or HRQOL among single mothers.
Indeed, in a cross-sectional study among singldnersth = 33), depression, household income,
and number of children explained 44.5% of the varéain HRQOL (Landero Hernandez,
Estrada Aranda, & Gonzalez Ramirez, 2009). Ingame study, single mothers= 33)
reported lower overall HRQOL compared to motherdual-parent familiesn(= 107) and
specifically differed in the social relations subrthin (Landero Hernandez et al., 2009).
HRQOL is an important construct to study and asidented in this section, there is very
limited information about the HRQOL among singlethess.

Collectively, there is an emergent body of evideswgporting the physical and mental
health consequences of single motherhood. Dedp#eénitial evidence, future studies should
focus on physical health outcomes, dimensions oftatdealth beyond depression, and HRQOL

among single mothers.
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Benefits of Physical Activity

Thus far, this review has detailed the prevaleric@ngle motherhood in the United
States and the numerous negative health consequimesl by this group of women.
Determining the causal factors associated withetimegjative health outcomes is beyond the
scope of this review. Instead, this section ofrehgéew will focus on documenting the potential
for physical activity to mitigate some of the negathealth consequences that are experienced at
higher levels by single mothers. As such, thisisaatf the review presents an analysis of the
benefits associated with leading a physically &clifestyle that have implications for the
specific diseases experienced by single motheis.pet of the review is intended to be
illustrative of the possibility for improving theshlth of single mothers through physical activity

rather than an exhaustive review of the benefltged to physical activity.

Physical Activity, Depression, and Anxiety

The association between physical activity and degpo@ has been demonstrated in
numerous studies and summarized in multiple readigles (e.g, Dunn, Trivedi, & O’Neal,
2001; Teychenne, Ball, & Salmon, 2008). Dunn e{2001) reviewed 37 studies and found
consistent evidence that physical activity was essed with a reduction in depressive
symptoms. Similarly, Teychenne et al. (2008) rew@d\87 studies (27 observational and 40
intervention) and the majority of these studies ¢684howed an inverse relationship between
physical activity and depression. These studigbdniindicated that even low doses of physical
activity were associated with a reduced risk ofrdepion (Teychenne et al., 2008). One recent
study among a large samph £ 217,379) of adults in the U.S. is representativilhne results

from these reviews (Strine et al., 2008). In thizss-sectional study, the prevalence of inactivity
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among adults who were never depressed, previoeglsedsed, and currently depressed was
20.9%, 23.4%, and 43%, respectively (Strine e28108).

The 2008 Physical Activity Guidelines Advisory Comtiee Report conducted a
comprehensive review of more than 100 studies gt after 1995 and provided additional
support for the relationship between physical @gti@nd depression. The studies reviewed in
this report provide consistent and strong eviddacéhe reduced risk of depression among
active compared to inactive adults. The reductionsk for active versus inactive adults was
~45% for cross-sectional studies, 25-40% for prospestudies, and 15-25% for prospective
studies after controlling for depression risk fastdmportantly, the odds of developing
depression were similar for moderate and high &w@éphysical activity, and there was no
conclusive evidence to suggest that changes ingdiyffgness are necessary to protect against
depression (Physical Activity Guidelines Advisorgr@mittee, 2008). Collectively, these studies
stress the importance of participating in physazivity to reduce the risk of depression and/or
depressive symptoms. In light of these resulis,important to understand factors that are
associated with participation in physical activiighavior among single mothers to reduce the
likelihood of depression among this population.

Fewer studies have considered the relationshipdmtyhysical activity and anxiety, but
several cross-sectional (Goodwin, 2003; TaylorirBbon, Pan, Huff, & Higgins, 2004) and
prospective (Strohle et al., 2007) studies usirtgpnally representative samples have
demonstrated a protective effect of physical astifor anxiety disorders and anxiety symptoms.
Goodwin (2003) conducted a cross-sectional studly &i098 participants aged 15 — 54 years
old from the National Comorbidity Survey. Resuttdicated that inactive individuals had twice

the rate of generalized anxiety disorder compavegttive individuals (4% versus 2%) and
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nearly twice the rate of panic attack (5.8% ve&380) (Goodwin, 2003). In another cross-
sectional study of anxiety among 41,914 participaimiactive participants more frequently
reported a greater number of days with anxiety ggmp than active individuals (Taylor et al.,
2004). For example, 48% of participants who wereting physical activity recommendations
reported greater than 20 days per month of ansiatyptoms compared with almost 62% of
participants who were inactive. Similar relatioqshexisted among participants who reported 10
or 14 days per month with anxiety symptoms (Tagloal., 2004). These results are supported
by findings from a prospective study with a 4-ygdlow-up period among 2,548 adolescents
and young adults (aged 14-24 years) (Strohle €2@07). In this study, participants who
engaged in regular physical activity or irreguletivaty compared to inactive individuals had
lower incidence of any anxiety disorder (Strohla@let2007). Together, these studies
demonstrate the consistent relationship that ekistiseen engaging in physical activity reduced

anxiety symptoms.

Physical Activity and Self-Esteem

The positive association between physical actipésticipation and self-esteem has been
described in multiple reviews (Fox, 1999; Scullyeker, Meade, Graham, & Dudgeon, 1998).
Fox (1999) concluded that the relationship betwglebal self-esteem and physical activity is
often weak or inconsistent and there is strongeteexe for the positive association between
physical self-perceptions and physical activityul§cet al. (1998) made similar conclusions and
further stated that the benefits of physical attiparticipation might be greatest for adults with
low self-esteem. More recently, a meta-analysikiging 128 effect sizes from 113 studies

concluded that there was a small effect(23) of physical activity or exercise on globalf-
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esteem (Spence, McGannon, & Poon, 2005). Globikstdem and physical self-perceptions

are two constructs that are important to considesray single mothers in the future.

Physical Activity and Stress

A recent review summarized the results from 31lissudith 27 independent datasets
regarding the relationship between physical agtiatress, and health outcomes (Gerber &
Plhse, 2009). Nearly 70% of the cross-sectiondiesyprovided evidence of a negative
association between physical activity and stresistiis was generally supported by prospective
and longitudinal studies. Overall, 16 out of 31déts demonstrated the stress buffering effects of
physical activity and the authors recommendedftitate studies should explore the type,
intensity, and duration of physical activity ne@ysfor stress reduction (Gerber & Plhse,
2009). As an example, results from one cross-saaitstudy of 32,229 working adults indicated
that adults with the highest level of physical atyiwere about half as likely to have high levels
of stress compared to those who had low leveldgsipal activity (Aldana, Sutton, Jacobson, &
Quirk, 1996). Stronger evidence from a 5-year peospe study of 12,028 randomly selected
men and women aged 20 — 79 years supports theiveegasociation between physical activity
and level of stress (Schnohr, Kristensen, Pres&ddicharling, 2005). In this sample, a high
level of stress was present among 19% of womenwsére engaging in low levels of physical
activity compared with 4% and 3% of women with hagttivity and joggers, respectively. Over
the 5-year study period, participants who were seatg and became more physically active had
reduced levels of stress, with the reverse ocagifon participants who changed from being
active to sedentary. Participants who were sedgatdraseline and remained inactive had the

highest levels of stress and the greatest decreasegss occurred when participants increased
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from low to moderate activity (Schnohr et al., 2PDOFhese studies represent some of the

research supporting the benefits of participatmghysical activity for stress reduction.

Physical Activity and Cardiovascular Diseases

Several review studies have documented the negasisociation between physical
activity and the risk of diseases of the heart (@gw& Shinoda-Tagawa, 2004; Penedo & Dahn,
2005; Warburton, Nicol, & Bredin, 2006). Penedo &ahn (2005) concluded that regular
moderate physical activity results in a decreasddaf coronary heart disease. Warburton et al.
(2006) underscored the benefits of increased palyaativity regardless of one’s current level of
physical activity and noted that the greatest desae in risk occur when moving from sedentary
to physically active. Oguma and Shinoda-Tagawa420€viewed 30 studies and reported a
dose-response relationship between physical acawitl coronary heart disease, stroke, and
overall cardiovascular disease. Peterson et al.2Péxtended previous research by emphasizing
the risk associated with decreasing levels of gaysictivity over time. In this large study €
10,443;n = 5,956 women), women who decreased their phyamtality by one level (of four
possible levels created for this study) had areiased risk of myocardial infarction, ischemic
heart disease, and all-cause mortality comparegtoen who maintained their level of physical
activity (Petersen et al., 2012). For example, worvho engaged in light activity and were later
classified as sedentary had a 68% increase iriarskyocardial infarction compared to women
who maintained light activity (Petersen et al., 20T hese findings might be particularly
important to note in the context of decreasinglleeé physical activity that have been
demonstrated among mothers (Hull et al., 2010).

The 2008 Physical Activity Guidelines Advisory Cortiiee Report summarized the

large number of studies that have reported theéioakhip between physical activity and risk of
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cardiovascular disease and coronary heart disea$8.prospective studies analyzed for this
report, women who engaged in high levels or vigemplysical activity compared to low levels
of activity had a relative risk of .62 for corondrgart disease. Similarly, the relative risk of
cardiovascular disease among high active comparkxvtactive women was .72 (Physical
Activity Guidelines Advisory Committee, 2008). Tdber, these studies highlight the
importance of engaging in physical activity to reduhe risk of cardiovascular morbidity and

mortality.

Physical Activity and Diabetes

Many studies have explored the association betwagsical activity and the prevention
of type 2 diabetes. Sigal, Kenny, Wasserman, arsia@ada-Sceppa (2004) conducted a review
of studies examining the relationship between pa}sctivity and type 2 diabetes and
concluded that there was consistent evidence fraspective studies and randomized
controlled trials that increased physical activagults in decreased incidence of diabetes. For
example, one prospective study of 37,878 womenwre followed for an average of 6.9 years
indicated that physical activity was an indepengeatlictor of diabetes and participants who
were meeting physical activity guidelines were lldssy to develop diabetes (Weinstein et al.,
2004). One randomized controlled trial providedmsty evidence for the decreased risk of
diabetes with lifestyle modification (i.e., dietdaphysical activity) (Knowler et al., 2002). In shi
intervention, 3,234 participants with impaired gige tolerance were randomly assigned to one
of three groups, placebo, metformin, or lifestyledification. The incidence of diabetes among
the lifestyle modification group was 58% lower ththe placebo group and lifestyle modification
was significantly more effective than metformin @wler et al., 2002). Importantly, a post hoc

analysis of the Finnish Diabetes Prevention Studgray 487 men and women concluded that
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physical activity was independently associated wehreased incidence of diabetes (Laaksonen
et al., 2005). Participants who engaged in enougtierate-to-vigorous physical activity to meet
national recommendations were 44% less likely teeltg diabetes than participants who
remained sedentary (Laaksonen et al., 2005). T$tagees clearly demonstrate the importance

of engaging in physical activity for reducing thekrof type 2 diabetes.

Sngle Motherhood and Physical Activity

The many negative health outcomes associated wmighesnotherhood and the potential
for improvements in these outcomes with particgrath physical activity make understanding
physical activity behavior among single mothersimfiost importance. Single mothers report
time constraints and pressures that derive fromgoesponsible for all aspects of parenting that
are intensified by other household tasks and wesponsibilities (Hodgson, Dienhart, & Daly,
2001). These perceived time constraints may cart&ito low levels of leisure time for single
mothers (Hodgson et al., 2001). Despite these tgpmrecent study of time use among parents
found no statistically significant difference betmethe leisure time of single and married
mothers (Connelly & Kimmel, 2010). However, in tlsaime study, single mothers spent more
time in employment than married mothers and haifsegntly less leisure time compared with
non-mothers (Connelly & Kimmel). Only a few studtesve specifically examined the physical
activity of single mothers and the results haventieeonsistent and limited by the use of self-
reported questionnaires. This section of the reyieawides a detailed description of each of
these studies and highlights the need for contimesearch in this area.

Although relatively few studies have explored phgbactivity levels among single

mothers, a recent review described consistent rgasupporting a negative association
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between parenthood and physical activity that seéeimée stronger among mothers than fathers
(Bellows-Riecken & Rhodes, 2008). The majority tfdses (11 of 14) included in this review of
parenthood and physical activity, supported theck@mon that parents were less physically
active than non-parentd € .41). This study further highlighted inconsistes among results
from studies examining the impact of single pareathon physical activity and noted the
reliance on self-reported measures of physicaliag{iBellows-Riecken & Rhodes). More
recently, a prospective study of the impact of mge and parenthood on physical activity
provided further evidence that motherhood is asdediwith decreased physical activity (Hull et
al., 2010). At baseline, mothers had significatdlyer physical activity compared with fathers
(4.0 versus 7.7 hours per week), and women whatadld during the 2-year period reduced
physical activity by ~2.5 hours per week. Resulterfithis study further indicated that marriage
did not have a significant impact on physical attivnfortunately, results from this study did
not specifically analyze the impact of single motio®d on levels of physical activity (Hull et
al., 2010).

The following two longitudinal studies provide emieig support for the relationship
between single motherhood and physical inactivitye first evidence of a possible association
between single motherhood and inactivity was predioh a largeN = 8,545), longitudinal
study of physical activity among a sample of yowmmen (aged 18 — 23 years at baseline) from
Australia (Bell & Lee, 2005). Among women in thisidy, being a mother was associated with
physical inactivity at baseline and with decreaglegsical activity after a 4-year follow-up
period. This study further reported an increasskl of inactivity for women who married and
had children compared to women who were singleciidless. Although this study did not

specifically examine the physical activity levefsmmen who were unmarried with children, an
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“Other” category of women that likely included siegnothers had an increased risk of inactivity
compared to single childless women (Bell & Lee, 200 his observation was confirmed when
Brown and Trost (2003) conducted a study of ligsgitions associated with physical inactivity
among the same sample of womBih<7,281). During the 4-year follow-up period, gajt
married, having a child, and becoming a single miotere associated with physical inactivity
(Brown & Trost, 2003). At follow-up, almost 51% thfe single mothers were inactive compared
to 44% of women who were not single mothers. Twengths of these studies were large
samples sizes and use of longitudinal designs. iReese strengths, information about the
level of physical activity among single mothersnfrthese studies is limited by the use of
different physical activity questionnaires at basehnd follow-up and dichotomizing the sample
into “active” and “inactive” groups. In spite ofdbe weaknesses, these studies provide some
initial evidence that single motherhood might bgoagated with physical inactivity.

Building on the aforementioned findings, two cresstional studies of lone motherhood
and physical activity reported either no different@hysical activity between single and
partnered mothers (Young et al., 2004) or an irsgedikelihood of physical activity
participation for lone mothers compared to partden®thers (Young et al., 2005). Results from
the first study indicated that there was no sigatiit difference between the physical activity of
lone mothersr(= 478) and partnered mothers< 1,706), although the prevalence of inactivity
was high among both lone and partnered motherg%sand 58.6%, respectively (Young et al.,
2004). In another large sampM € 1,446;n = 623 lone mothers), only 35.8% of lone mothers
and 29.9% of partnered mothers participated ieatl30 minutes of physical activity on most
days per week during the previous month (Yound.eR@05). These two studies provide

conflicting results about the relationship betwsemgle motherhood and physical activity using
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data from large samples of women, but conclusioasimited by self-reported data and
dichotomized physical activity groups similar t@pious studies. Thus far, the studies presented
support the relationship between motherhood andipalinactivity, but do little to clarify the
relationship between single motherhood and physiciiity.

To overcome some of the weaknesses of previougestuzhe smallN=66) pilot study
compared the physical activity of equal-sized gsoapsingle mothers, married mothers, and
non-mothers using self-reported and objective nreasof physical activity (Dlugonski & Motl,
2013). In general, results from this study indidateat married mothers and non-mothers had
similar levels of physical activity and both groupsre more active than single mothers. Single
mothers were the only group of women who were negting national guidelines for physical
activity and engaged in significantly fewer minutésiccelerometer measured moderate-to-
vigorous physical activity compared to non-motHhers .93) (Dlugonski & Motl). Further,
single mothers reported significantly less physawivity compared to married motheds<
.87) and non-mothersl € 1.02) using the Godin Leisure-Time Exercise @aasaire (GLTEQ);
Godin & Shephard, 1985). This study was the fodditectly compare the physical activity of
single mothers to married mothers and non-moth&rgua comprehensive assessment of
physical activity. Findings from this pilot studyonsidered alongside results from a large cross-
sectional study (Brown & Trost, 2003), provide soenélence for the association between
single motherhood and physical inactivity. Desfhie evidence, the relationship between single
motherhood and physical activity is still uncleaddhere is an existing need to examine the
levels and patterns of physical activity amongéasgmples of single mothers using self-report

and objective measures of physical activity.
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Social Cognitive Theory and Physical Activity

Theoretical models are important for understandimgdicting, and changing behaviors.
Social cognitive theory (SCT; Bandura, 1986, 2064ne commonly used approach for
understanding physical activity behavior that migélp to explain the relationship between
single motherhood and physical activity. SCT idipalarly relevant for explaining the physical
activity of single mothers because it takes intostderation personal as well as structural,
environmental, and behavioral factors that may chpahavior. Indeed, Bandura (1999)
specifically mentioned family structure as one da¢hat may influence personal efficacy, goal
setting, and self-regulation (p. 24). Furtherm@®®ET is ideal for use among single mothers and
other populations because goes beyond the exparatid prediction of behavior and provides
information about how to change behavior that dluseful in the design of future physical
activity interventions. This section of the revidetails the main components of SCT, the use of
SCT constructs to predict physical activity, ane plotential for using a social cognitive

approach to study the physical activity of singletiners.

Core constructs of social cognitive theory

SCT considers the influences of behavioral, indigidand environmental factors that are
interdependent and interact to predict, explaid, @ange behavior. Reciprocal determinism, the
bidirectional interactions that occur between persé@havior, and environment, is a main
underlying concept in this theory (Bandura, 199@y. example, individuals are impacted by the
environment, but also have the ability to shapeatvely create their environment. Thus,
human behavior is determined by the interactiot&den behavioral, personal, and

environmental influences.
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The central construct in SCT is self-efficacy oe@nconfidence in their ability to carry
out a specific course of action in spite of basidandura (1977) outlined four specific sources
of efficacy information that include performanceamplishments, vicarious experiences, verbal
persuasion, and emotional arousal. The most sa@ntes of efficacy information are
performance accomplishments, or mastery experiehtéisese experiences, personal efficacy is
enhanced through repeated successes with the belohunterest (Bandura, 1977). Similarly,
watching others successfully perform a behavier,(uicarious experiences) may also increase
self-efficacy. This source of efficacy informatienweaker and more variable than mastery
experiences because it depends on successful mgdsliothers. Encouragement and support
from others, or verbal persuasion, is the thirdsewf efficacy information. The final source of
efficacy information involves the interpretationehotional and physiological states. The
interpretation of certain physiological or emotibsiates may enhance or undermine feelings of
confidence. When these sources of efficacy infoiwnatesult in high self-efficacy, individuals
will engage in more types of behaviors, expend neffiert to reach goals, and persist longer in a
behavior compared to those with low self-efficaBgridura, 1999). In Bandura’s (1999) words,
personal efficacy beliefs are “the foundation oirfan agency” (p. 28) and as such, represent the
central component of this theory.

In addition to self-efficacy, the main componemtSET include outcome expectations,
self-regulation, and sociostructural factors (ifacjlitators and impediments). Bandura (2004)
proposed that outcome expectations, one’s expestatbout the results of a particular behavior
can be divided into three different categories.sEh@clude social (e.g., improved social status),
self-evaluative (e.g., improved mood), and physjeal., improved strength) outcome

expectations. Self-regulation is the process bytvimdividuals control their own behavior and
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can include self-monitoring, goal setting, and plag. Facilitators and impediments, factors that
assist or deter one from working towards goalsidtichately engaging in a behavior, are the
final constructs included in SCT. Bandura (2004adied the specific relationships among SCT
constructs such that self-efficacy has a dire@atfbn behavior and works indirectly through
outcome expectations, self-regulation, and soaiosiral factors. Thus, an individual with high
self-efficacy would be expected to have more pasitiutcome expectations, greater use of self-
regulatory strategies, and fewer perceived bartieasall positively influence behavior.

Based on the previously described relationshipsmgntioeory constructs, it would be
expected that a single mother with low self-efficéar engaging in physical activity would have
more negative outcome expectations, more barrredewer facilitators, and use goal setting
and self-monitoring strategies less frequentlydgiogaging in physical activity. The following
hypothetical example highlights the utility of S@F explaining and changing physical activity
behavior specifically among single mothers. Imagirsingle mother who is working full-time,
feels guilty leaving her child to engage in phykaetivity, and does not believe that being
physically active will result in helping her reaatr health goal of losing weight. Now imagine
that this same single mother has a coworker whitesher for a walk during a lunch break.
After these initial successes, the single mothieamees her thoughts about the importance of
physical activity for her own health and sets al goavalk with her child in a stroller for 30
minutes every weekday after dinner. She also beg#aasing a pedometer to track her steps, and
becomes educated on the importance of physicaligdior weight maintenance. Based on SCT,
these seemingly simple and teachable changesughitbey can be difficult to make, would be
expected to result in increased physical activityis is just one example that illustrates how

SCT can be used for understanding and promotingigdlyactivity among single mothers.
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Prospective studies of physical activity using SCT

SCT is one of the most frequently used theoriggdonote lifestyle behavior change
(Glanz & Bishop, 2010) and has been used to explaysical activity behavior in a wide range
of populations including college students (Rovreakl., 2002), older women (McAuley et al.,
2009), individuals who have type 1 and type 2 dieb€Plotnikoff et al., 2008) and persons with
multiple sclerosis (Suh et al., 2011). Despitegbpularity of SCT for explaining, predicting,
and changing physical activity behavior, only a fewdies have tested the entire theory using
prospective designs. Several studies are providesl ds examples.

Rovniak et al. (2002) used SCT to predict the ptalsactivity of 277 undergraduate
students in an 8-week prospective study. Socigtaupself-efficacy, outcome expectations, and
self-regulation were measured at baseline andeptirted physical activity was measured at
follow-up. Results indicated that the direct raelaghip between self-efficacy and physical
activity was small and non-significant. Self-efiigaoperated indirectly through self-regulation
and self-regulation was the only direct predictoploysical activity. The overall model
explained 55% of the variance in physical actiaty8 weeks and supported the use of SCT
variables for explaining the physical activity aiung adults (Rovniak et al., 2002).

Plotnikoff, Lippke, Courneya, Birkett, and SigaD(B) tested SCT constructs as
predictors of self-reported physical activity amanigrge sample of adults with type 1 or 2
diabetesNl = 1,717). This study used a longer (i.e., 6-mamh)spective design to explain self-
reported physical activity measured by the Godislue-Time Exercise Questionnaire
(GLTEQ). Contrary to the previous study (Rovnialaket 2002), self-efficacy was a direct
predictor of physical activity behavior at 6 montBelf-efficacy was also significantly

associated with outcome expectations, goal setind impediments/facilitators. Further, goal
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setting was directly associated with physical autiat follow-up. Overall, self-efficacy

explained 52% and 59% of the variance in goalrsgind 14% and 9% of the variance in
physical activity among participants with type Ha&hdiabetes, respectively. This study offered
support for using SCT to predict physical actiaghavior among a population of persons with a
chronic health condition.

A third longitudinal study of the utility of SCT fgredicting physical activity measured
self-reported physical activity among older womBIn=(217) who were followed for 24 months
after participating in a physical activity intentem (McAuley et al., 2009). Self-efficacy,
outcome expectations, and functional limitationsernso measured during this two-year
period. Results indicated that physical activitgldeed over the 2-year follow-up period and
changes in self-efficacy were not directly asseclavith these declines. Rather, self-efficacy
was indirectly associated with change in physicéivay through functional limitations among
this sample of older women. These findings providadial support for the relationships among
variables within SCT, but this study did not meassglf-regulation and thus, cannot provide
support for the full theoretical model.

Suh, Weikert, Dlugonski, Balantrapu, and Motl (2pédnducted a longitudinal study
over an 18-month period among 218 adults with rpl@tsclerosis to examine SCT constructs as
predictors of physical activity behavior. Self-refgal physical activity, self-efficacy, outcome
expectations, functional limitations, and goalisgtivere measured at baseline and 18 months.
At baseline, self-efficacy was not directly asstailawith physical activity, but interestingly,
change in self-efficacy was directly related toradin physical activity over an 18-month
period. Change in self-efficacy was also indireetbgociated with change in physical activity

through an increase in goal setting. Change inedétfacy was further associated with change in
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outcome expectations and impediments, but thesg&remts were not significantly associated
with change in physical activity. Similar to premsstudies, these results partially support the
use of SCT and highlight the importance of consndethe theory constructs in the context of
different target populations.

Most recently, White, Wojcicki, and McAuley (201&)nducted an 18-month
prospective study of SCT influences on physicalvdagtamong 321 middle aged and older
adults. At baseline, self-efficacy was directlyateld to physical activity, outcome expectations,
goals, and impediments, consistent with the modsdgsed by Bandura (2004). Similarly, at
follow-up, changes in self-efficacy were relatedb@anges in physical activity, outcome
expectations, goals, and impediments. Interestjrgglgl setting was not associated with physical
activity at baseline or follow-up and the only sfgrant indirect pathway between changes in
self-efficacy and changes physical activity atdelfup was through changes in physical
outcome expectations. Despite some inconsistemsteghe model specified by Bandura
(2004), the overall SCT model in this study accedrfor 40% of the variance in physical
activity at follow-up (White et al., 2012). Althobghese prospective studies partially support the
use of SCT to explain and predict physical actibgpavior, more research should be conducted
on the full SCT model to determine its utility withadditional target populations, including

single mothers.

Sngle mothersand SCT

SCT has not yet been used to explain, predicthange physical activity behavior
among single mothers. Nevertheless, a recent radiemtified self-efficacy as a theory-based
construct that can be used to explain depressiamgrsingle mothers and emphasized SCT as

one theoretical approach for promoting health antbigggroup of women (Atkins, 2010). Given
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this recommendation and the previously describsdareh that predicted physical activity using
SCT in multiple populations, it is likely that S@Ffovides a useful framework for examining the
physical activity of single mothers. Findings frengualitative study that explored health-
promoting behaviors among lone mothers (Higginayngy Cunningham, & Naylor, 2006) seem
to provide additional support for the use of SCToamthis population. Womem € 38) in this
study reported many barriers (e.g., lack of resesirstress) to engaging in health behaviors, felt
they had little ability to make changes in therek (i.e., low self-efficacy) and described a lack
of social support for physical activity (Higginsat, 2006). The authors’ analysis was not
grounded in SCT, but participant responses seahgo well with the main constructs in SCT
that should be explored in future studies. In a@otjualitative study of physical activity
experiences among working mothers (many of whonewsergle mothers), mothers of young
children and single mothers reported the most &arand least ability to manage those barriers
(Dixon, 2009). Again, the authors did not use S€guide the analysis, but SCT seems well
suited to explain participant beliefs about phylsazivity. The barriers (e.g., lack of time and
resources, perceived stress) reported by singlber®in these studies will be considered as

impediments within the SCT model used in this study

Cognitive behavioral approach to behavior change

Understanding the social cognitive determinantgigfsical activity among single
mothers is important for the development of futbedavioral interventions designed to increase
physical activity and improve health among thisugrof women. Stress and depression are two
health outcomes that are prevalent among singlaéen®and important to consider in the context
of such behavioral interventions. One randomizedrotied trial aimed to reduce negative

thinking, chronic stressors, and depressive symgtamong 136 low-income mothers with
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children between 2 and 6 years old (Peden, Raytalk,& Grant, 2005). The authors used a 4-6
week group-based cognitive behavioral interventmteach participants the skills necessary to
regulate their own negative thoughts and feeliAdier 6 weeks, the experimental group had
significantly fewer stressors and decreased depeesgmptoms that persisted through a 6-
month follow up (Peden et al., 2005). This studyhlights the potential to manipulate stress and
depression in the context of an intervention anehsgghe door for future interventions with the
goal of decreasing stress and depression amonig sirajhers. Given the relationships between
stress and depression with physical activity, saotdgrventions might use a social cognitive
approach to increase physical activity among singdéhers and this further underscores the
importance of identifying social cognitive corr@atof physical activity behavior among this
group of women.

SCT has been applied in many different populattorexplain and predict physical
activity behavior and may be a useful frameworkegploring physical activity among single
mothers. A better understanding of the factors@ated with physical activity among single
mothers from a SCT perspective is the first stegatds designing interventions to promote
physical activity among this group of women thatymeeld positive health outcomes and

enhance overall well-being.

The Present Study

Single motherhood has been associated with nedatiaith consequences, including an
increased risk of cardiovascular disease, depmesai@ reduced HRQOL and as such,
represents a public health challenge. Physicaliacts one modifiable health behavior that has

the potential to ameliorate some of these negatbadth outcomes to improve the overall well-
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being of single mothers. A few studies have dematedd a relationship between single
motherhood and inactivity (Brown & Trost, 2003; Banski & Motl, 2013). However, there is
an existing need to study physical activity amoingle mothers given the well-known benefits
associated with engaging in physical activity.

This study contributed to the body of literaturglexing the physical activity of single
mothers that to date, has not examined the coeselatd consequences of physical activity
among this group of women. This study examinecagsociations between physical activity and
health consequences, including cardiovascular siésask, depression, anxiety, stress, physical
self-perception, and HRQOL among single mothergs&hassociations are well documented
among other populations but have not been studrezhg single mothers. Associations among
physical activity and positive health outcomesdimigle mothers highlight the importance of
promoting physical activity as one approach forarding overall health among this group of
women.

Social cognitive theory offers one framework fodarstanding physical activity that has
been useful among other populations and this sttadythe first to explore SCT constructs as
correlates of physical activity behavior among Bngothers. These theoretical constructs might
be important for understanding and identifying éastassociated with physical activity among

single mothers as a first step towards developifegteve behavioral interventions.
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CHAPTER 3: METHODS

Participants

Sample

Women were recruited whom met the following inotuscriteria: a) 18 - 50 years of
age; b) not currently pregnant; c) being a singi¢har (i.e., never married, separated/divorced
or widow; not currently living with a partner; adst one child under the age of 5 living in the
household); d) willingness to wear an acceleromfeter full days and complete two
guestionnaire packets.

Single mothers with young children were selectethagarget group for this study
because evidence suggests that mothers with yduldgen engage in less physical activity than
mothers with older children (Bellows-Riecken & Rlesd2008). Furthermore, caring for a child
under 5 years old is more demanding on the mothiens (Nomaguchi & Bianchi, 2004) and
may represent a critical period to understand thieetates and consequences of physical
activity.

Power Analysis

Two a priori power analyses were conducted to datex an appropriate sample size for
testing each study hypothesis. The first powerymmlvas used to estimate the sample size
necessary to test for correlations among physialigy, social cognitive theory constructs, and
health consequences. The results of this analyggested that 64 subjects were necessary to
detect a statistically significant correlation 8f assuming one-taileal = .05, and 80% power.

These results are illustrated in the power cunlevine
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The second a priori power analysis was conductestimate the sample size needed to
detect differences in health consequences betwaicipants in dichotomous physical activity
groups (i.e., meeting or not meeting national rec@mdations for moderate-to-vigorous
physical activity). Using independent t-tests withaileda = .05 and an allocation ratio of 2, the
analysis indicated that ~100 subjects were necessaigtect a minimum effect size of .5 with

80% power. This is illustrated in the curve below:

t tests - Means: Difference between two independent means (two groups)
Tail(s) = One. Allocation ratio N2/N1 = 2. « err prob = 0.05
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The results from these power analyses indicatestlsample size of 100 would yield >90%
power to detect correlations of .3 between so@ghdive theory constructs and health outcomes
with physical activity and ~80% power to detect #aat size of .5 for comparisons of health

consequences between groups dichotomized for @iysitvity.

Measures

Demographic Characteristics

Participant characteristics were measured usirgnsodraphic scale that was developed
and used for a previous pilot study (Dlugonski &tM8013). This scale included questions to
obtain information about age, height and weightmbar and age of children, employment,

education, and income among other variables ofaste

Physical activity

Objectively measured physical activity. The ActiGraph model 7164 accelerometer
(ActiGraph Corporation, Pensacola, Florida) waslusean objective measure of physical
activity over a 7-day period of usual activity. T$iagle, vertical axis piezoelectric bender
element within the accelerometer generates anrelgicsignal proportional to the force acting
on it that is converted to activity or step couiotsa pre-determined period of time (i.e., 1 minute
in the current study). This signal is then storedandom access memory within the device until
the device is downloaded. Data from the accelerenve¢re downloaded and processed using
ActiLife 5 software to yield average daily step aufivity counts, average minutes per day spent
in moderate-to-vigorous physical activity (MVPA;1952 counts per minute), and average daily
sedentary time (< 100 counts per minute) usingpoutits based on the Freedson equation

(Freedson, Melanson, & Sirard, 1998).
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Salf-reported physical activity. The Godin Leisure-Time Exercise Questionnairedi@o
& Shephard, 1985nd the long-form International Physical Activity€stionnaire (Craig et al.,
2003) were used as self-reported measures of ¢cyhgsical activityThe GLTEQ is a widely
used 4-item questionnaire that measures leisurepimysical activity during a usual 7-day
period. Only the first three items measuring stoers) moderate, and mild exercise during free
time were used in the current study. The final itbat was excluded from the analysis asked
participants to report the number of times per wibek they engaged in physical activity long
enough to work up a sweat. Total leisure activitgres for the GLTEQ were calculated by
multiplying the weekly frequency scores by metabeljuivalents of 9, 5, and 3 for strenuous,
moderate, and mild activity, respectively and teemming all categories. Based on these
calculations, total activity scores can range f®@m119. An additional GLTEQ MVPA score
was calculated using only the moderate and strenguoastions resulting in a score that can
range from 0 — 98 (Godin, 2011). A GLTEQ MVPA scofé&4 units has been suggested as a
cut point for accruing substantial benefits fronygibal activity (Godin, 2011).

The 27-item, long form of the IPAQ was used to mea$ealth-related physical activity
during the previous 7-day period. Participants regabthe number of days per week and average
number of minutes per day that they engaged in nadeléntensity, vigorous-intensity, and
walking activities in four separate domains (iveosk, active transportation, domestic chores and
gardening, and leisure-time). Minutes per day speaach of these categories and domains were
calculated by multiplying the frequency and dunatod each activity to yield total weekly
minutes of each activity. Next, all activities witha category were summed, and then dividing
by 7 days to yield average minutes per day in eatdgory or domain. Average MET-minutes

per day were calculated by multiplying moderatgpwus, and walking activities by the
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associated metabolic equivalent values of 4, 8,3BdThe IPAQ total time variables for
walking, moderate, and vigorous activities wer@tated to 180 minutes based on instructions
in the IPAQ scoring protocol (“Guidelines for D&eocessing and Analysis of the International
Physical Activity Questionnaire,” 2005). Cases extieg 960 minutes (16 hours) of summed
walking, moderate, and vigorous activities werel@aed from the analyses as suggested in the

guidelines for scoring this questionnaire.

Social Cognitive Theory Constructs

Sif-efficacy. The Exercise Self-Efficacy Questionnaire (McAulegx, & Duncan,

1993) was used to measure self-efficacy for meetaigpnally recommended physical activity
guidelines (i.e., 150 minutes per week of MVPA)tRgants were asked to rate their
confidence in their ability to engage in 30 minudésnoderate intensity activity (similar to a
brisk walk) on most days of the week over the retd 6 months. Responses for each item
ranged from O (Not confident at all) to 10 (Comelgtconfident) and were summed, divided by
6, and then multiplied by 10 to achieve the firare. Acceptable internal consistenayX .85)
has been demonstrated in previous research (McAatlaly, 1993). The internal consistency in
this study was .99.

Exercise Barriers. The Exercise Barriers Scale (Sechrist, Walkere&der, 1987) was
used to measure perceived barriers for physicaligctThe original scale consists of 14 items
rated on a 4-point scale that ranges from “stroagisee (4)” to “strongly disagree (1)”. Example
items include, “It costs too much to exercise” dBgercise takes too much time from my family
responsibilities”. Two additional items were addedhe original scale to capture salient barriers
that have been reported by single mothers in pusvatudies. The updated scale consisted of the

14 original items and the following two additiornt@ms, “I don’t have anyone to watch my
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child(ren) while I exercise.” and “I feel guiltydging my child(ren) with someone else while |
exercise.” Scores are summed to yield a total sacoithe updated questionnaire that can range
from 16 — 64 with higher values indicative of mpexceived barriers to physical activity. One of
the questions on the original scale, “My spousgigmificant other does not encourage exercise”,
was excluded from the summary score because muastipants left this item blank or indicated
that this item was not applicable. This resulted store that could range from 15 — 60. The
original scale has previously demonstrated intecoakistency (Sechrist et al., 1987) and the
internal consistency in the present study withatditional items was .86.

Social Support. Perceived social support for physical activity fréamily and friends
was measured with the Social Support and Exeraisee$ (Sallis, Grossman, Pinski, Patterson,
& Nader, 1987). For each of the 13 items, participavere asked to report how often family and
friends have provided the type of support listedrdythe previous 3 months, using a scale of 1
(none) to 5 (very often). One example item is, ‘iDgrthe past three months my family or
friends helped plan activities around my exerci3éie original instructions for this scale were
modified slightly to encourage single mothers iis gtudy to report perceived support from their
family members generally instead of only reporting level of support from family members
who were living in the household. Ten of the 13nisefrom each scale were summed to yield
separate scores for Family Participation and Frieadicipation that can range from 10 - 50,
with higher scores indicating more support from ifgrand/or friends. The remaining 3 items on
each scale that can be used to calculate a FamdlfFaend Rewards and Punishment subscale
were not used in this study. Items on this surveyewnitially developed from in-depth

interviews with a sample of parents who were mostiynen (Sallis et al., 1987). Internal
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consistency values in the present study for secipport from family ¢ = .87) and friendsu(=
.92) were acceptable.

Outcome Expectations. The Multidimensional Outcome Expectations for e Scale
(Woijcicki, White, & McAuley, 2009) was used to maesthe physical, social, and self-
evaluative domains of outcome expectations for gghaysctivity. This 15-item scale assesses
these three domains of outcome expectations fosipalyactivity on a scale ranging from 1
(Strongly Disagree) to 5 (Strongly Agree), withepresenting a neutral response. Total summed
scores for each domain can range from 6 — 30,@, ar&d 5 — 25 for physical, social, and self-
evaluative, respectively. Higher scores indicateepmsitive outcome expectations for physical
activity. All three scales have demonstrated irdeconsistency > .80 (Wojcicki et al., 2009).
Similarly, internal consistency values for physi@ak .75), social¢ = .76), and self-evaluative
(o =.83) subscales in the present study were all@khe criterion of .70 (Altman & Bland,
1997)

Sdf-regulation. Self-regulation was measured using the Exercisd Getting (EGS) and
Exercise Planning and Scheduling (EPS) Scales (Bkwt al., 2002). Both scales have 10
items and are rated on a 5-point scale ranging fiaas not describe (1)” to “describes
moderately (3)” to “describes completely (5)". Sdenpems from the EGS and EPS scales,
respectively, include, “I often set exercising gdand “I schedule exercise at specific times
each week”. After reverse scoring negatively woriechs, item responses were summed to
yield a total score for each scale that can rarga L0 — 50, with higher scores indicating more
frequent use of self-regulatory strategies for ginggin exercise. The EGS and EPS scales have
evidence of internal consistenay= .87, .89, respectively. The EGS and EPS dematestr

acceptable internal consistency levels in the prtesteidy ofa. = .89 and .74, respectively.
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Health Outcomes

Anxiety and Depression. The Hospital Anxiety and Depression Scale (Zigth&nSnaith,
1983) was used to measure symptoms of anxiety @piekgision. Participants rated the frequency
of anxiety (7-item subscale) and depression (7-gebscale) symptoms on a scale from 3 (Most
of the time) to O (Not at all). After reverse scayithe positively worded items, a total score was
calculated by summing the 7-items in each subgbalecan range from 0 — 21. Sample anxiety
items include, “Worrying thoughts go through my aiiand “I feel restless as if | have to be on
the move”, and sample depression items includstiltlenjoy the things | used to enjoy” and “I
have lost interest in my appearance”. Both scadee ldemonstrated reliability and internal
consistency among clinical samples and adultsergdmneral population (Bjelland, Dahl, Haug,

& Neckelmann, 2002). In the present study, inteomaisistency values for anxiety € .67) and
depressiond = .71) subscales were acceptable.

Cardiovascular Disease Comorbidities. Self-reported cardiovascular disease symptoms
and comorbid conditions were assessed using aigueaire that was developed based on
American College of Sports Medicine guidelinesrfeasuring signs and symptoms associated
with cardiovascular disease (Motl, Fernhall, McAul& Cutter, 2011). The first nine items of
this questionnaire measure cardiovascular disgesptems (e.g., pain in the chest, unusual
dizziness, shortness of breath, ankle swelling)thadinal three items measure the presence of
other conditions associated with increased riskanfliovascular disease (i.e., diabetes, elevated
cholesterol levels, and hypertension). Participargse asked to respond ‘yes’ or ‘no’ to each of
the 12 items to indicate the presence or absentteecdymptom or condition. A summed score
was calculated that can range from 0 — 12, witlhéxigscores indicating greater risk of

cardiovascular disease. This scale has demonstyatetiinternal consistency € .74) in a

41



previous sample of persons with multiple scler@§istl et al., 2011) and in the present study (
= .68).

Physical Self-Concept. The Physical Self-Perception Profile (Fox & Corlii@89) was
used to measure the physical domain of self-est@éarm.self-report scale has a total of 30 items
split into 5 subdomains including perceived spornpetence, body attractiveness, physical
strength, physical condition, and a global percaptf overall physical competence. Positively
worded items were reverse scored and then subsgatessummed to yield scores that can
range from 6 — 24, with higher scores indicatingenmositive physical self-concept (Fox &
Corbin, 1989). This scale initially demonstratetidiey and reliability among undergraduate
students (Fox & Corbin, 1989) and has since beédatad in a sample of 216 adult women
(Mage= 38 years) (Sonstroem, Harlow, & Josephs, 1994)e recently this scale was used to
measure physical self-concept in a sample of mstlwed daughters who were participating in a
SCT intervention to increase physical activity (Ra@ell, Dratt, Kennedy, O’Neill, & DeVoe,
2001). The internal consistency values for the d¢ammd(a = .89), body ¢ = .91), sportq = .88),
strength ¢ = .90), and perceived self-wortt € .88) subscales were above the criterion of .70.

Sress. Perceived stress was conceptualized in this stadealth outcome that may be
associated with physical activity and also as amitdl barrier to physical activity participation.
Perceived stress was assessed using the 14-itemi\el Stress Scale (Cohen, Kamarck, &
Mermelstein, 1983). Questions on this survey atedrcom O (Never) to 4 (Very Often) and
include, “In the last month, how often have you fedrvous and “stressed”™?” and “In the last
month, how often have you felt difficulties werdimg up so high that you could not overcome
them?”. Positively worded items were reverse scaretlthen all items were summed to create a

total score that can range from 0 — 56. Highereston this scale indicate more frequent
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perceived stress. This scale has evidence of miteansistency and reliability (Cohen et al.,
1983). This scale demonstrated good internal ctamsiyg ¢ = .84) in the present study.

Health Related Quality of Life. The SF-12 Health Survey was used as a measure of
HRQOL. Scores on this survey are converted to@I®O scale with higher scores indicating
more positive HRQOL. Example items include “In gehewould you say your health is
excellent, very good, good, fair or poor?” and ‘fiking about the past four weeks, have you
accomplished less than you would like as a resuyjbor physical health?”. This shortened
version of the SF-36 provides an overall measupeofeived health status and correlates well

with the SF-36 (Ware, Kosinski, & Keller, 1996).

Procedures

Participants were recruited from multiple sour¢esluding an electronic advertisement
distributed to all university faculty and staff \aaveekly newsletter, flyers posted in local day
cares, churches, public health office, and libsarRarticipants were further recruited through
direct mail postcards sent to approximately 3,d88le mothers in the local region. These local
sources targeted the approximately 8,000 singldnenstwho were living in Champaign County
(US Census Bureau, Table DP02). Finally, singlehmist were recruited through a Facebook
page created for this project and study informagiosted on websites and blogs that focus on
single motherhood. Interested individuals were esoee over the phone for inclusion/exclusion
criteria. If qualified, participants received afiarmed consent document and were asked to
return the signed document through electronic rpastal mail, or fax.

Once informed consent was received, participants wailed a study packet that

included: an accelerometer, an accelerometer legtsmstructions for wearing the
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accelerometer, and two questionnaire packets.diaatits were asked to first, complete
guestionnaire packet #1 that included SCT meas8exond, participants were instructed to
wear the accelerometer for 7 full days, duringnalking hours, except while engaging in water
activities. To conclude, participants were askedamplete questionnaire packet #2 with
physical activity and health outcomes measuresidgamnts received $25 for participation in
this study after returning all materials.

Participants received a phone call or email to khieat the packet had been received and
to answer any questions the participant had abmuapteting the questionnaires or wearing the
accelerometer. Participants were also providel plitone and email reminders to return study
materials based on their expected date of completipon receipt of study materials,
guestionnaires were checked for completeness atidipants were contacted to obtain any

missing data within one week of receiving the mater

Data Analysis

Data were analyzed using SPSS Version 21.0 (IBMCérmonk, NY). An initial
distributional analysis was conducted to detedations of normality, identify potential outliers,
and assess skewness and kurtosis. Descriptivsts®ivere calculated for physical activity,
social cognitive theory, and health outcome vadabl

For specific aim #1, bivariate correlation analysssg Pearson product-moment
correlation coefficients were used to examine i@ahips between physical activity and SCT
constructs. SCT constructs were then entered ihierarchical multiple linear regression
analysis to test the SCT model, including the dieexd indirect relationships between self-

efficacy and self-reported and objective measutrgdgsical activity. Self-efficacy was entered
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into these analyses in step 1, with outcome expenta goals, social support, planning, and
barriers (overall and stress) entered in step 2.

For specific aim #2, the sample was divided intthdtomous physical activity categories
(i.e., women who were meeting or not meeting natigaidelines for physical activity of 30 or
more minutes per day of MVPA) based on minutes tsipelVPA from the accelerometer. One-
way multivariate analysis of variance (MANOVA) testere used to compare the health
outcome variables between dichotomized physicatigcgroups. Pearson product moment
correlation coefficients were conducted to furttlescribe the relationships among measures of
physical activity and health outcomes.

Finally, for specific aim #3, an exploratory anasysvas conducted by first dividing the
sample into dichotomized race, education, and ircgroups. Second, the correlation
coefficients between SCT constructs and physidaligcwere calculated for each of these
dichotomized groups and were then compared usstieFsz-statistics and associatperalues.
Finally, two-way MANOVAs were conducted to check foteractions between dichotomized
physical activity groups (i.e., meeting versus meieting guidelines) and dichotomized race,

education, and income groups on health outcomes.
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CHAPTER 4: RESULTS

Participant Characteristics

There were 195 women who expressed interest irsthdsy and received a description of
the study protocol via phone, email, or a Facebueksage. After receiving the study
description, 3 women were no longer interestedamigipating and 42 were unable to be reached
for screening after multiple attempts. Of the 158hven who underwent screening for
enrollment, 30 were disqualified € 24, no child < 5 years), 17 never returned tiiermed
consent document, and 103 were formally enrolletiénstudy (i.e., provided signed informed
consent). Of these 103 participants, ~2206 @3) were recruited from local sources (i.e.,
daycares, libraries, public assistance office)etd.2% ( = 12) from direct mail postcards, and
~66% £ = 68) from Facebook and other online sources. & peeticipants dropped out after
receiving study materials and 6 did not return gtuaterials and were unable to be reached after
several attempts, resulting in a final sample ftadanalysis of 94 single mothers with young
children who provided usable data.

Single mothers in this study were aged 32.6 + @&y, mostly Caucasian € 66;

71.7%) and employedh & 79; 85.9%). Participants had varied levels afcadion ranging from
women without a college degree< 39; 42.4%) to women who held a post-graduatesstef) =
24; 26.1%). Roughly half of the sample had an ahnoasehold income level below $40,000 (
= 54; 58.7%). Most participants in this study hader been marriedh(= 63; 68.5%) and had

only one child i = 57; 62.0%). Complete demographic characteristiesncluded in Table 1.
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Descriptive statistics and Compliance

Descriptive statistics for self-reported and ohbjesdy measured physical activity are
included in Table 2. Most participants completeel BLTEQ ( = 90) and IPAQr{ = 89)
guestionnaires. The IPAQ total time variables fatking, moderate, and vigorous activities
were truncated to 180 minutes based on instructiotiee IPAQ scoring protocol (“Guidelines
for Data Processing and Analysis of the Internatidthysical Activity Questionnaire,” 2005).
There were 76 participants who provided valid amcgheter data (i.e., at least 10 hours of wear
time per day on at least 1 day) and were includdgtie analysis. The 18 missing accelerometer
cases were due to insufficient wear time=(17) and a lost device in mail € 1). Over 90% of
the women who wore the accelerometer providedast [& days of valid data. The percentage of
participants who provided accelerometer data wjth, B, 4, 3, 2, and 1 day of valid
accelerometer data were 35.5%, 18.4%, 15.8%, 1222%, 3.9%, and 3.9%, respectively.

The average GLTEQ score in the present study wa&s#281.4 units. Recently, a cut
point of 24 units of moderate or strenuous actifityn the GLTEQ was equated with achieving
health benefits from physical activity (Godin, 2p1Based on this criterion, only ~32% of the
participants in the current sample were suffickeatitive to achieve health benefits from
engaging in physical activity.

For the IPAQ, participants reported engaging inkivg, moderate, and vigorous
activities for 41.9 + 50.4, 73.5 £ 62.7, and 16.82t1 minutes per day, respectively, during the
previous 7-day period. On average, participantented 14.0 = 30.5, 39.8 £ 66.4, 53.4 + 54.0,
and 21.5 = 25.1 minutes of physical activity pey datransportation, job-related,
domestic/garden, and leisure-time physical acéisitCompared to a large £ 537) sample of

Swedish women (Hagstromer, Ainsworth, Oja, & Sjosty 2010), single mothers in this study
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engaged in slightly higher levels of moderate atdls, similar levels of vigorous intensity
activities, and reported fewer minutes of sittirey gay. Total MET-minutes per day among
women in the current sample (566.2 + 522.0) weleutated based on MET values of 3.3, 4,
and 8 for walking, moderate, and vigorous actigitiespectively. Single mothers in the current
study reported approximately 50 MET-minutes per léag than the Swedish women in the
comparison sample (Hagstromer et al., 2010). Simgithers in this study reported 924.8 +
787.7 weekly minutes of activity. This value is levthan two large samples of adults that
included men and women from Seattie< 1287; 1086.8 = 765.3) and Baltimoi £ 912;
1115.1 £ 811.9) (Van Dyck et al., 2012).

Based on minutes spent in MVPA from the acceleremenly 23.7%1{ = 18) of the
women in this study who provided accelerometer detige meeting national physical activity
guidelines. This is slightly less than the progmrtof the sample that was achieving
recommended levels of activity using the GLTEQ poitat score of 24 units of moderate and/or
strenuous activity. On average, single motherkencurrent study engaged in 20.2 + 17.8
minutes per day of MVPA. This is consistent witlt@lerometer-measured minutes of MVPA of
mothers (married and unmarried) with young childrem a recent study (22.9 + 3.4)
(Candelaria et al., 2012) and with average daibebrometer minutes of MVPA of single
mothers from a previous pilot study (21.6 = 20Du@gonski & Motl, 2013). Single mothers in
the present study averaged 9,251 + 3,215 stepdgyesind spent approximately 502 + 115
minutes per day in sedentary activities based erctiterion of <100 accelerometer counts per
minute. The average steps per day for the cureanpke could be categorized as ‘somewhat
active’ (7500 — 9999 steps per day) and are appmg@ classification of ‘active’ (10,000 —

12,499 steps per day) according to step count uedeproposed in previous research (Tudor-
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Locke & Bassett, 2004). The accelerometer meassgddntary time for single mothers in the
current study (502 minutes) was slightly highemnttize sedentary time (457 minutes) for a large

sample of Swedish women € 537) (Hagstromer et al., 2010).

Soecific Aim#1: Social Cognitive Theory (SCT) and Physical Activity

Correlations among SCT constructs and self-reported physical activity

Descriptive statistics for all SCT constructs areuded in Table 3. Pearson product
moment correlations with one-tailed tests of sigaifice indicated that self-efficaay%£ .34,p =
.001), goal settingr (= .30,p = .002), planningr(= .46,p = .001), and social support from
friends ¢ = .22,p = .018) were significantly and positively assoethtvith GLTEQ scores.
Overall barriersri(= - .23,p = .017) had a statistically significant negatigsaciation with
GLTEQ scores. Single mothers who reported highagldephysical activity during their leisure
time over the previous 7-day period generally reggbhigher self-efficacy, more frequent use of
self-regulatory strategies (i.e., goal setting plahning), higher levels of social support from
friends, and fewer overall barriers. All statistigaignificant associations between GLTEQ
scores and SCT constructs were small to moderategnitude except for the relationship with
planning that was moderate to large based on Csigendelines of .1, .3, and .5 for small,
moderate, and large (Cohen, 1992).

A natural log transformation was performed on IPgc@res prior to conducting
correlation and regression analyses due to theeskehstribution of IPAQ scores. After
transformation, IPAQ scores approximated a nornstidution. The Pearson correlations
between transformed IPAQ scores and SCT variabéee nearly identical to Spearman’s

correlations between untransformed IPAQ scoressibl variables. For example, the
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relationships between untransformed IPAQ scoressalieefficacy p = .220) and between
transformed IPAQ scores and self-efficacy:(224) were similar. Pearson’s correlations with
one-tailed tests of significance between SCT canttrand average daily MET-minutes of
activity from the IPAQ were small-to-moderate ingndude. Self-efficacyr(= .22, p = .017),
social ¢ = .25,p =.008) and self-evaluative € .25,p = .009) outcome expectations, and
planning ¢ = .25,p = .009) were significantly and positively assoethtvith average daily IPAQ
MET minutes of activity. Barriers had a significarggative correlatiorr = —.32,p = .001) with
daily IPAQ MET minutes and the correlation betw#AQ MET minutes per day and goal
setting approached significanae<.16, p = .071). All correlation coefficients angpSCT
variables and self-reported physical activity axgduded in Table 4.
Correlations among SCT constructs and objectively measured physical activity

Accelerometer minutes spent in moderate-to-vigophysical activity (MVPA) were
significantly associated with self-efficaay=£ .30,p = .005), socialr(= .27,p = .01) and self-
evaluative = .21,p = .036) outcome expectations, planning (27,p = .009), and barriers €
—.29,p =.006). The correlation between MVPA and godiisgtapproached statistical
significance ( = .18,p = .060). The significant correlations among SCiistaucts and
accelerometer MVPA were small to moderate in maigieit

Similar to accelerometer derived MVPA, acceleromatgivity counts were significantly
positively associated with social£ .30,p = .005) and self-evaluative € .26,p = .013)
outcome expectations and negatively correlated batiiers ( = —.32,p = .003). The
associations between activity counts with selfegify ¢ = .16,p = .079) and planning & .19,p
= .054) approached statistical significance. Stamts from the accelerometer had a statistically

significant and negative association with barr{ers —.31,p = .003). There were statistically
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significant positive correlations between accelextanstep counts per day and soaiat (25,p
=.015) and self-evaluative € .21,p = .034) outcome expectations. The associationdxiw
step counts and self-efficaay=£ .18,p = .066) only approached significance. The bivariat
correlations among SCT constructs and objectivedgsared physical activity outcomes were
generally small-to-moderate in magnitude. Correfatioefficients among SCT variables and

objectively measured physical activity are includedable 5.

Hierarchical linear regression

In three separate regression analyses, GLTEQ sd&%®® MET minutes per day, and
accelerometer MVPA minutes were regressed on fatkey in step 1 and all remaining SCT
constructs in step 2 (i.e., physical, social, agltievaluative outcome expectations, goal setting,
planning, social support from friends and familyess, and barriers). For GLTEQ scores, results
indicated that both model 1 (only including selfiedcy) (F = 11.54,p = .001) and model 2
(including all SCT constructs)(= 2.65,p = .008) were statistically significant. Model 1
explained ~12% of the variance in GLTEQ scores (Aidjd R = .117), whereas model 2
explained ~16% of the variance in GLTEQ scores @at§d R = .158). In model 1, self-efficacy
had a statistically significant association withTHQ scores (R = .34,=.001). When all SCT
constructs were included in model 2, only planr(idg: .39,p = .01) was a statistically
significant predictor of GLTEQ scores.

For IPAQ MET minutes per day, using transformed @#cores, model (= 4.59,p =
.035) was statistically significant, whereas mdtlelas not statistically significanf & 1.69,p =
.098). Model 1 explained ~ 4% (Adjusted R.039) of the variance in IPAQ MET minutes per
day. Finally, regression results for acceleromBteéPA minutes indicated that model E €

6.97,p = .010) but not model (= 1.47,p = .170) was statistically significant. Model 1
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explained approximately 8% of the variance in am@gheter derived minutes spent in MVPA
(Adjusted R = .075). In this model, self-efficacy was a stataly significant predictor of
minutes spent in MVPA (3 = .3p,= .010).

Additional hierarchical analyses for each physaslvity measure were conducted
entering only the SCT variables with significantretations into the model. This did not

significantly change the outcomes and as suchetaealyses are not presented.

Soecific Aim #2: Health Outcomes and Physical Activity

The sample was divided into two groups using mssggent in MVPA from the
accelerometer to identify women who were meetingu® not meeting public health guidelines
for physical activity. Women who engaged in an agerof 30 or more minutes of MVPA per
day were classified as ‘meeting guidelines’ whemgasen who participated in less than 30
minutes of MVPA, on average, were classified as meeting guidelines’. Based on this
definition, 76% ( = 58) of the single mothers in this study who pded valid accelerometer
data were not meeting public health guidelinegpfoysical activity. Participants meeting public
health guidelines for physical activity engagedimaverage of 43.1 £ 11.4 minutes of MVPA
compared to 13.1 £ 9.1 minutes of MVPA for thoseowfere not meeting the guidelines.
GLTEQ scores for women classified as meeting gindslwere 36.7 + 18.7 compared to 20.7 +
18.1 for women who were not meeting guidelines I&#&) MET minutes per day were 761.6 +

574.8 and 559.6 + 541.8, respectively.

Multivariate Analysis of Variance (MANOVA) Results
Descriptive statistics for health outcomes amomgaverall sample and for dichotomized

MVPA groups are presented in Table 6. There werparécipants who provided valid
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accelerometer data and were subsequently classitiedichotomized physical activity groups
of meeting versus not meeting physical activitydglines. There were no significant differences
between dichotomized MVPA groups for age, racecation, income, number of children, or
BMI. A one-way MANOVA was conducted to compare MVBPoup differences in health
outcomes including cardiovascular disease, anxigression, stress, physical self-perception,
and health-related quality of life. The overall MAIVA for meeting guidelines was significant
[F (11,63) = 3.62p = .001,4* = .39]. Univariate tests indicated that the PS&fition subscale
was the only health outcome that significantlyeli#éfd between MVPA groupB(1,73) = 16.06,

p = .001,5% = .18]. Participants who were meeting physicalitgtguidelines reported a more
positive perception of their physical condition qmared to participants who were not achieving

recommended levels of MVPA.

Correlations between physical activity and health outcomes

Correlation analyses were conducted among phyaatality measures and health
outcomes to better understand these associatives tfie small percentage of women in the
final sample who were meeting public health guitkdifor physical activity based on
accelerometer-derived MVPA minutes. For self-repaqphysical activity measures, bivariate
correlations indicated that GLTEQ scores were §icamtly associated with PSPP spart(.23,
p = .015), conditionr(= .50,p = .001), strengthr(= .29,p = .003), and physical self-worth
subscalesr(= .22,p = .018). The association between GLTEQ and SF-@2tah component
scoresi(=.16,p = .074) approached significance. Using transforaegtd, IPAQ MET minutes
per day were significantly associated with depaesgi = —.18,p = .045), and PSPP condition (
=.33,p =.001), bodyr(=.22,p =.019), strengthr(= .23,p = .015), and overall perceived self-

worth ( = .28,p = .005) physical self-perception subscales. Tkeasation between IPAQ MET
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minutes per day and stress=(—.14,p = .096) approached statistical significance. Tk f
correlation matrix for self-reported physical aggwvith health outcome variables is provided in
Table 7.

For objectively measured physical activity, minubé81VPA were significantly
associated with physical self-perception condifion .39,p = .001) and strengthn € .19,p =
.049) subscales. The correlations between MVPAGWMD symptomsi(=-.17,p = .074) and
SF-12 physical component scores(.15,p = .094) approached statistical significance.
Accelerometer activity counts were significantlg@siated with CVD symptoms € —.24,p =
.018) and PSPP condition subscale scares.85,p = .001). Similarly, accelerometer step
counts were significantly associated with CVD syomps ¢ = —.25,p = .015) and PSPP
condition subscale scoras= .25,p = .015). The full correlation matrix for objectlyemneasured

physical activity with health outcome variablegprsvided in Table 8.

Soecific Aim #3 (Exploratory): Physical Activity Correlates and Consequences by Social

Demographic Factors

Fisher'sz-statistics were calculated to compare correlatimeteseen physical activity
(i.e., accelerometer MVPA minutes, GLTEQ scores, @AQ MET minutes per day scores)
and SCT variables for dichotomized race, educatiod,income groups. There were only a few
statistically significant differences among thesgelations for race, education, or income
groups and these differences were not consisteosseall measures of physical activity. The
correlations between GLTEQ scores and overall anécexpectations differed for white £
.31) versus non-whiter € —.20) participantsz(= 2.11,p = .04). Correlations between GLTEQ

scores and barriers differed by participants witteooollege degree € .06) compared to

54



women with a college degreeX —.42) ¢=2.27,p =.02). The relationship between MVPA
minutes and planning differed by education lexet 2.26,p = .02). There was a stronger
association between MVPA minutes and planning ifagle mothers with a college degree=(
—.08) compared to single mothers without a colleéggree I( = .44). Correlation coefficients
between accelerometer GLTEQ minutes and SCT vasah} demographic group along with
associatea-statistics angb-values are presented in Table 9 as an exampleafdrrelation
coefficient comparisons.

A series of two-way MANOVASs were conducted to exaendifferences in health
outcomes based on physical activity and demogragitacacteristic groups. Health outcomes of
interest for this specific aim included CVD symptmanxiety, depression, stress, PSPP physical
self-worth subscale, and SF-12 physical and meotalponent subscales. The first two-way
MANOVA compared health outcomes by MVPA groups.(ireeeting versus not meeting
physical activity guidelines) and dichotomized ehgroups (i.e., white versus non-white). The
second and third two-way MANOVAs again comparedtheautcomes by MVPA groups with
income (i.e., <$40,000 versus >$40,000) and edutatioups (i.e., less than college degree
versus college degree), respectively. The finahivey MANOVA compared health outcomes
by MVPA and age< 33 years versus > 33 years). There were no statlgtsignificant
interactions between meeting versus not meetingipalyactivity guidelines and rack {7, 65)
= .63,p=.729,7° = .064], educatiorf] (7, 65) = 1.04p = .413,4° = .101], incomef (7, 65) =
.86,p = .588,7° = .080], or ageH (7, 65) = .53p = .810,45° = .054] groups for health

outcomes.
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CHAPTER 5: DISCUSSION

General Overview

Some evidence suggests that single motherhoodagiased with negative health
consequences such as symptoms of CVD (Young éx(l5, 2004), stress (Cairney et al.,
2003), and symptoms of depression (Peden et &4;2Zurner, 2006). Participation in physical
activity might be important for mitigating or redng the risks of these negative health
consequences. Yet, previous evidence suggestsg¢baming a single mother is associated with
less physical activity (Brown & Trost, 2003) anatlsingle mothers may not be meeting
national recommendations for physical activity (@uaski & Motl, 2013). The two primary aims
of this study were: (a) to use social cognitiveotlyg SCT) to explain variation in physical
activity behavior and (b) to examine the relatiopstbetween physical activity participation and
health outcomes among single mothers with younigliehi.

Overall, the primary results from this study indecghat most single mothers with young
children were not meeting national guidelines foYyiRA and that some SCT constructs were
useful for explaining physical activity behavior ang single mothers with children under 5
years old. Although less conclusive, this studyted initial support for the association
between health outcomes and physical activity antbisggroup of women. The identification of
SCT constructs that are related to physical agtpatrticipation and the associated health
conseguences among single mothers is an impoitsinstep towards designing an intervention

to increase physical activity that is relevant andable for this particular group of women.
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Physical Activity Levels and National Physical Activity Recommendations

Multiple self-report and objective measures weredu® assess physical activity in an
effort to provide a comprehensive description ofgal activity participation among this
sample of single mothers with young children. Qtipalar importance was capturing both
leisure and non-leisure time physical activity agu¢ims group of women who might have
limited time for discretionary pursuits. Overalhgle mothers in this study reported low levels
of leisure-time physical activity behavior. Thissigpported by low GLTEQ scores (~26 units;
range 0 — 119) and slightly more than 20 minutdgistire-time physical activity reported per
day on the IPAQ compared to ~53 minutes of domestated activities and ~40 minutes of job-
related activities. This finding has important imptions for understanding and promoting
physical activity among single mothers. Most singlethers in this study were employed in
addition to caring for their child(ren) and thusayrhave limited opportunities for engaging in
leisure-time physical activity. As such, promotiifgstyle physical activity or encouraging short
(~10 minutes) instead of longer bouts of activityym@ake achieving at least 30 minutes of
MVPA per day seem like a more realistic or feasgweal for single mothers.

The majority of mothers in this study (~76%) weré meeting public health guidelines
for physical activity. However, on average, womethis study were participating in
approximately 20 minutes of MVPA per day. Theref@esmall increase in MVPA of
approximately 10 minutes per day might improveltkelihood of attaining health benefits from
engaging in physical activity. This is a promisp@nt to consider for intervention because an
extra 10 minutes per day, on average, might sdealmanageable target for busy single

mothers.
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Physical Activity and Social Cognitive Theory

In general, the relationships among social cogaithheory constructs with self-reported
and objective measures of physical activity weralsto-moderate in magnitude. Excluding
physical outcome expectations and social suppom family, all SCT constructs demonstrated
at least one statistically significant associatitih physical activity. Overall, this study providie
some support for using SCT to explain variatiothm physical activity behavior of single

mothers with young children.

Sf-efficacy

Self-efficacy had a consistent relationship witlygibal activity across both self-report
measures of physical activity and objectively meeguminutes spent in MVPA. These
relationships were moderate in magnitude. Thisifigds consistent with SCT such that women
who were currently engaging in higher levels of gibgl activity were more confident in their
ability to meet recommended levels of physicahdigstin the future. On average, single mothers
in this study were ~60% confident in their abilibygarticipate in a cumulative total of 30 or
more minutes of moderate to vigorous physical &gt most days of the week over the next 6
months. This level of efficacy is similar with exese self-efficacy levels reported by a previous
sample of mostly female middle aged adults=(321) who were ~66% confident in their ability
to engage in moderate exercise for 30 or more o 5 days of the week over the next 3
months (White et al., 2012). Interestingly, sefiegfcy had the strongest association with
GLTEQ scores, the one physical activity measureititduded only leisure-time physical
activities. This might suggest that single mothein® were participating in higher levels of
leisure-time physical activity had increased lewdlsonfidence in their ability to be physically

active in the future.
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Outcome-expectations

Physical outcome expectations were not associaitbdself-reported or objectively
measured physical activity in this study. Thiskely due to a lack of variation in physical
outcome beliefs about engaging in physical activitye possible range of physical outcome
expectation scores is 6 — 30, but the actual rafgeores in this study was 21 — 30. These high
scores indicate that participants had positive [glaysutcome expectations for physical activity
regardless of their level of activity. The averadpgsical outcome expectations score in this
study (27.8 £ 2.3) is consistent with results friiva aforementioned longitudinal study among
middle aged adults (26.4 + 2.60) (White et al.,20These high levels of physical outcome
expectations are not surprising given the well-kn@nd often promoted physical benefits of
engaging in physical activity.

Social and self-evaluative outcome expectationphysical activity were associated
with all measures of physical activity except GLTE€res and were all small to moderate in
magnitude. Similar to physical outcome expectasicores, social and self-evaluative
expectation scores were nearly identical to scivoes the previously described large sample of
middle-aged adults (White et al., 2012). Futureligtsi might explore the potential of focusing on
these social and self-evaluative motives amondeimgthers to promote participation in

physical activity in addition to the commonly todtehysical outcomes.

Barriers and Facilitators

Barriers were the only SCT construct that had stiaélly significant and moderate
correlations with all self-reported and objectiveasures of physical activity. This seemingly
emphasizes the importance of barriers for physictvity participation among single mothers

with young children. Participants in this study lsadaverage barriers score of 32.8 (possible
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range 15 — 60) and this is similar to the barrsa@re of 35.8 (possible range 14 — 56) reported
by a sampler(= 52) of mothers who were part of a physical aistimtervention study
(Fahrenwald, Atwood, Walker, Johnson, & Berg, 2088sed on the associations among
barriers and physical activity participation, teiaghsingle mothers skills related to the
management of barriers to physical activity mawbeémportant component of an intervention
designed to increase physical activity.

Single mothers in this study reported low levelsadial support from family and
friends, 15.9 and 19.5 (range 10 — 50), respegtividie support from family reported by
participants in the current study was even lowantsupport reported by mothers who were
enrolled in the aforementioned physical activitiemention (21.95) (Fahrenwald et al., 2004).
However, support from friends reported by singlehecs in this study (19.5), although low, was
slightly higher than pre-intervention levels offnid support reported by mothers in the
previously mentioned trial (17.3) (Fahrenwald et 2004).

Social support was not consistently associated phifsical activity among this sample.
However, the present study used a measure of sapalbrt that captured the level and not the
type of social support for physical activity amaiggle mothers. Future studies should consider
exploring the types of social support that are @ssed with physical activity among single
mothers. For example, future research might us&dugal Provisions Scale (Cutrona & Russell,
1987) to measure specific forms of social suppmtisions, including attachment, guidance
(advice or information), and social integrationvB®ping a more specific understanding of the
social support needs of single mothers would infdrendesign of future interventions to

promote physical activity among this group of women
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Salf-regulatory Strategies

Goal setting was only associated with GLTEQ scomb®greas planning was consistently
associated with self-reported and objective measoirphysical activity among this sample of
single mothers. Despite the slightly more consistelationships among planning and physical
activity compared to goal setting, participantsomégd similar mean levels of goal setting (26.1 +
9.1) and planning (21.8 = 6.6). This suggests ltloth of these self-regulatory strategies might
be useful for promoting physical activity behavamnong single mothers. Planning for physical
activity might be of particular importance for tlggoup of women because of time constraints

due to work and childcare responsibilities.

Comparison between Self-report and Objective Measures of Physical Activity

The correlation coefficients between physical atstiand SCT variables were generally
stronger for self-reported compared to objectiveBasured physical activity. Low to moderate
associations, similar to those in the current stbéyween these two types of physical activity
measures are common and a previous review higRligiie trend for higher estimates of
physical activity from self-reported physical adiiymeasures compared to accelerometry
(Prince et al., 2008). There are several plausikpanations for the differential relationships
between self-reported physical activity and acosteter measured MVPA with SCT constructs.

First, self-report measures of physical activityghtibe subject to over reporting.
Similarly, previous studies have highlighted themstimation of self-efficacy (McAuley, et al.,
2011) and it is possible that other SCT variablay aiso be overestimated. These
overestimations could result in stronger corretegiamong physical activity and SCT variables
for self-reported compared to objectively measynegkical activity. Secondly, it is possible that

participants provided socially desirable resporisephysical activity (i.e., higher physical
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activity scores). Although speculative, single nesthmight be even more likely than others to
report positive health behaviors as a small wagotmnteract the overwhelmingly negative view
of single mothers in society. A third explanation the discrepancy between self-reported and
objective measures of physical activity is thatshghtly smaller sample size for objective
compared to self-reported physical activity mayeheasulted in a weaker relationships among
SCT constructs. The differences that exist by tyjpehysical activity measure emphasize the

importance of including multiple measures of phgbactivity in future studies.

Physical Activity and Health Outcomes

Results from this study provided initial evidenoe the association between health
outcomes and physical activity although these icrlahips were less consistent than those
demonstrated among physical activity outcomes &l &®nstructs. Specifically, health
outcomes measured in this study were associatédseit-reported physical activity but
generally not related to objectively-measured ptgisactivity. Symptoms of cardiovascular
disease comorbidities, anxiety, stress, and healtéted quality of life were not associated with
self-reported or objectively measured physicalvégtioutcomes.

Overall, the current sample of single mothers loadlevels of physical activity, but
health outcome scores that were consistent witmative values (i.e., a relatively healthy
sample). The health of the current sample migthgdréally due to the young age of participants
(~33 years old). Participants reported a rangetof@CVD comorbidities, but more than 75%
of the sample reported zero or one CVD symptonoadition. Similarly, only ~10% of
participants in this study had anxiety and depagsscores that were above the cutoff point for

identifying disturbances from normal (i.e., anxietydepression subscale score of 11 or higher).
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Stress levels in this study were consistent wittmative data from a large sample of women
(Cohen & Janicki-Deverts, 2012). Physical compomseotes from the SF-12 (51.5) in the
current sample were consistent with physical (4Zdponent scores from a large sample of
women in the United States € 129) (Johnson & Coons, 1998). Mental componeoites for
participants in the present study (40.3) were lofiver, less favorable) than mental SF-12
component scores in the previously mentioned s(b@yb) (Johnson & Coons, 1998). For the
physical self-perception profiles, it is not sugimg that the physical condition subscale was the
most consistently associated health outcome witfreygorted and objectively measured
physical activity. It seems logical that one’s @gtton of physical condition or fitness would be
more positive with higher levels of physical adivarticipation. The relatively healthy nature
of the current sample may have limited or atterdiatene of the associations among physical
activity outcomes for this sample of single mothaith young children.

Despite the relatively healthy sample in this stusblf-reported physical activity was
significantly related to depressive symptoms arahed the physical self-perception profile
subscales. There were statistically significasbamtions between accelerometer MVPA and
the physical condition and strength subscalesefPtBPP. Although the correlations among
health outcomes and physical activity were smafian-significant in the present study, these
results are comparable to findings from previouslists with much larger samples. By
converting the correlation coefficients from thegent study to relative risk (RR) scores, it is
possible to contextualize the present results withe broader literature. For example, the
correlation between depression and physical agtinithe current study ranged from —.04 to
—-.18 and a correlation of —.2 corresponds with adRS0 (Ferguson, 1966). This RR is

consistent with the 30 — 40% lower risk for actbeempared to inactive individuals that was
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described in a recent report (Physical Activity @alines Advisory Committee, 2008). Similarly,
the correlations among CVD comorbidities and phgisactivity ranged from —.10 to —.17 and
these correspond to a RR of .65 to .77. Thesevahles are similar to the 20 — 30% risk
reduction in CHD or CVD morbidity or mortality farctive compared to inactive individuals that
was summarized in a previous report (Physical Agt@uidelines Advisory Committee, 2008).
In light of these comparisons, the findings frons $tudy, although small in magnitude or non-

significant, are consistent with results from laeggdemiological studies.

Physical Activity and Social Demographic Factors

There were only a few differences in the relatiopsietween SCT constructs and
physical activity by social demographic charactarssin this study. These differences were not
consistent across all measures of physical actility might highlight areas for future
researchers to explore. This study did not dematesainy interactions between physical activity
and social demographic factors (i.e., race, edoicaincome, and age) for health outcomes.
However, the present sample was not large enougtake definitive conclusions about the
combined impact of physical activity and other abdemographic characteristics on health
outcomes among single mothers. Future studieslangier samples should take these important
factors into consideration as there might be déffiial relationships between physical activity
and health outcomes based on racial identity, twésn low and high education or income

groups.
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Srengths and Limitations

This study was the first to examine a wide-rangiagof correlates and consequences
associated with physical activity among single neaghwith young children. Understanding the
correlates associated with physical activity pgydton is integral for designing and testing
behavioral interventions to increase physical #gtihat are specifically tailored to meet the
needs of single mothers. This study provided adation for beginning to understand the
relationships between physical activity and healittcomes among single mothers. It is critical
that we strive to understand the health conseqgesfdeeing a single mother and perhaps more
importantly, identify modifiable factors that hathe potential to improve the health and well-
being of women in this population. This study wdsst step towards identifying these factors
and the associated health consequences.

Despite these strengths, there were several liontsto this study. First, the cross-
sectional study design limited conclusions aboreationality of the relationships among
constructs and the impact of time on these relahigrs. Secondly, the conclusions from this
study would have been strengthened with randontts@teof participants. However, random
sampling is difficult to achieve outside of largational datasets and these samples often include
only a few limited questions about physical acyivitt is possible that women who volunteered
to participate in this study were somehow diffefeoin the general population of single
mothers. For example, single mothers in this stadyht have been healthier or had a stronger
interest in physical activity or health comparedviamen who chose not to participate. Similarly,
single mothers who volunteered to participate hditndt return the informed consent document
or study materials might have meaningful differenadaen compared to women who completed

all study procedures. Thus, these results may &generalizable to all single mothers with
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young children. However, participants in this studgresented a range of educational, income,
and racial backgrounds that provided important @it among sample participants. The
relatively small sample size in this study limisamparisons of the physical activity and health
of single mothers based on social demographic cterstics such as race, education, and
income. Finally, the small number of women who waeseting physical activity guidelines
further limited conclusions that could be drawn atldifferences in health outcomes by physical

activity levels in this study.

Future Directions and Consider ations

This study extended the body of literature on pteisactivity among single mothers by
providing a more comprehensive description of thgsjral activity level of single mothers as
well as the correlates and consequences of thithHezhavior. Given the rates of inactivity
among single mothers and the potential benefitscased with engaging in physical activity,
this is a group would likely benefit from furthéudy. There are several potential avenues for
future research that would continue to move thigytaf literature forward.

Future studies might use a longitudinal researsigdeto examine changes in correlates
and consequences of physical activity over timé waturally occurring changes in activity
levels. This study design would further allow resbars to increase knowledge about the long-
term health effects of single motherhood that magttrue over time and the impact that physical
activity has on these health outcomes. Single mbtiwel might have cumulative effects on
health that cannot be explored through a crossesedtanalysis. Thus, a longitudinal study
would be a logical next step to enhance knowledgeibhealth and physical activity among this

social demographic group.
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Another direction for future research might be gssncial cognitive theory constructs to
design a physical activity intervention for singi@thers. In combination with the results from
this study, learning about physical activity frolne tperspective of single mothers with young
children through focus groups and/or interviews dae helpful for designing a physical
activity intervention. Such an intervention mightlude enhancing efficacy beliefs through
social modeling (i.e., testimonials from single hwt who are physically active) and providing
opportunities for single mothers to have successiykical activity experiences. This
intervention might also teach single mothers howde self-regulatory strategies such as goal
setting and planning to increase physical actiaitgd encourage women to develop their social
support networks for being physically active. Senglothers in the present study had low levels
of moderate-to-vigorous activity during leisure ¢irmand this might be due to limited time for
leisure activities in general. As such, it may deamtageous to promote short bouts (~10
minutes) of lifestyle physical activity insteadlohger (e.g., 30 minutes), more structured
exercise in the context of a behavior interventmmcrease physical activity among single
mothers.

Finally, other health behaviors such as smokinggladl use, and food choices might also
play a role in health outcomes among single motharsire studies might consider exploring
the contributions of a wider range of health bebes/on health outcomes among this group of
women. It is possible that the negative health equnences of single motherhood are associated
with a reduction in self-care behaviors in genawther than only physical activity. Indeed,
previous studies among mothers have describedtlain & care’ among mothers (Miller &
Brown, 2005) and it is conceivable that this fegimay be intensified for single mothers who

are often the sole or primary care providers ferfamily. Other health behaviors might be
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important in the context of attempting to explandaltimately improve the health of single
mothers with young children.

On a more practical level, future studies mightsider finding novel ways to recruit and
retain single mothers in the context of physicaivety research studies. Despite using several
methods for recruitment, it was quite difficultftod a large group of single mothers who were
willing and able to participate in the present gtulthough there are some logistical challenges
of working with single mothers that became appaiethe process of completing this study, the
level of inactivity and the potential for assoctteegative health consequences demands

continued research on physical activity amongghigip of women.

Conclusions

Overall, this study established the prevalencaattivity among single mothers with
young children and identified potential social cibige theory constructs as targets for
behavioral interventions. Additionally, this stupgovided initial support for the health benefits
of engaging in physical activity among single mosh&lltimately, the knowledge gained from
this study will be useful for designing future segland testing interventions to increase physical
activity among single mothers with young childréhis may help to mitigate some of the

negative health consequences associated with simgfleerhood.
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CHAPTER 7: TABLES

Table 1. Participant demographic characteristics 92)

Variable Categories Mean (SD)/Frequency (%)
Age, years 32.6 (7.2)
BMI, kg/n? 29.7 (7.1)

No. of childrenmedian (range)
Age of youngest childyears
Employment

Education

Annual household income

Race

Normal weight (< 25.0)
Overweight (25 — 29.9)
Obese* 30)

Employed
Unemployed
Less than college degree
College degree
Post-graduate degree
< $40,000

> $40,000

Caucasian
Black/African American
Other

28 (32.2%)
21 (24.1%)
38 (43.7%)
1(1-4)
2.5 (1.3)
79 (85.9%)
13 (14.1%)
39 (42.4%)
29 (31.5%)
24 (26.1%)
54 (58.7%)
38 (41.3%)
66 (71.7%)
15 (16.3%)
11 (11.9%)

"Two participants did not provide demographic infation; Percentages calculated based on number of

participants who provided demographic data.

Note. BMI = body mass index
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Table 2. Descriptive statistics for self-reported @bjectively measured physical activity

Measure Mean (SD)
Self-reported physical activity
GLTEQ (Range; 0 — 119) 26.4 (21.4)
GLTEQ (Range; 0 — 98) 17.1 (17.2)

IPAQ MET minutes per day
IPAQ walking activity minutes per day
IPAQ moderate activity minutes per day
IPAQ vigorous activity minutes per day
IPAQ, sitting minutes per day

Objective physical activity
MVPA, minutes
Activity Counts,counts per day

Step Countssteps per day

566.2 (522.0)
41.9 (50.4)
735 (2.7
16.8 (32.1

378.8 (169.8)

20.2 (16.0)

271,900 (120,205)

9,251 (3,215)

Note. GLTEQ = Godin Leisure Time Exercise Questaira IPAQ = International Physical Activity
Questionnaire; MET = metabolic equivalent; MVPA wdarate to vigorous physical activity
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Table 3. Descriptive statistics and Cronbach al@iaes for SCT questionnaires

Measure Possible Range Mean (SD)
EXSE 0-100 60.3 (33.9)
MOEES Physical 6 — 30 27.8 (2.3)
MOEES Social 4-20 12.8 (3.1)
MOEES Self-Evaluative 5-25 22.1 (2.7)
EGS 10 -50 26.1 (9.1)
EPS 10 - 50 21.8 (6.6)
EBS 15— 60 32.8 (7.8)
PSS-14 0-56 23.6 (7.5)
SSES Family 10 -50 15.9 (6.6)
SSES Friends 10-50 19.5 (9.4)

Note. EXSE = Exercise Self-Efficacy QuestionnaW)EES = Multidimensional Outcome Expectations
for Exercise Scale; EGS = Exercise Goal SettingeSE&S = Exercise Planning Scale; EBS = Exercise
Barriers Scale; PSS-14 = 14-item Perceived Streake SSSES = Social Support for Exercise Scale
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Table 4. Correlation coefficients among self-repdnphysical activity and SCT measures

MOEES MOEES MOEES

GLTEQ IPAG  EXSE Phys  Social Self EBS SS Fam SS Fri EGS EPS

GLTEQ -

IPAQ? 381" -

EXSE 347 224 -

MOEES_Phys 013 .099 120 -
MOEES_Social 167 .254° 246 226 -

MOEES_Self 117 .250° 184 570" 539" -

EBS -225 -315°  -383 -067  -.244" -.106 -

SS_Fam 142 127 187 -.040 137 .058  -.339" -

SS_Fri 222 021 201 -.044 229 -.001 -.098 256" -

EGS 302 157 249 -090  .357° 161 -.316 435 343 -

EPS 457 257" 440" -.035 231 100  -.481 301" 214 .608** -

4PAQ correlations used natural log transformed |P#&Qres
" Correlation is significant at the 0.01 level withestailed test of significance
Correlation is significant at the 0.05 level withestailed test of significance

Note. GLTEQ = Godin Leisure Time Exercise Questara) IPAQ = International Physical Activity Queastnaire, average daily MET minutes
of activity; MVPA = moderate to vigorous physicaligity; EXSE = Exercise Self-Efficacy QuestionrgiMOEES = Multidimensional Outcome
Expectations for Exercise Scale; EBS = Exercisei®arScale; SS_Fam/SS_Fri = Social Support fordise from Family and Friends; EGS =

Exercise Goal Setting Scale; EPS = Exercise Plarbaale

85



Table 5. Correlation coefficients among objectitgscal activity and SCT measures

MVPA AgTT Sg_'fp EXSE MF?@ES MS%';ZS MgngS EBS SS Fam SS Fri EGS EPS

MVPA -

ACT CT 736 -

STEP CT 689  .860° -

EXSE 295 164 175 -
MOEES_Phys 144 114 .093 120 -
MOEES_Social 267 .298 252 246" 226 -

MOEES_Self 208  .256 212 184 5707 539" -

EBS -29T -315° -314° -383 -067  -.244 -.106 -

SS_Fam .026 062 .011 .187 -.040 137 .058 -.339" -

SS_Fri .028 .082  -.059 201 -.044 229 -.001 -.098  .256 -

EGS 181 103 .031  .249° -090 .357° 161 -.316° 435 343" -

EPS 271 .188 129 4407 -.035 231 100  -.481 3017 214 608 -

" Correlation is significant at the 0.01 level withestailed test of significance
"Correlation is significant at the 0.05 level withestailed test of significance

Note. MVPA = moderate to vigorous physical activilyCT CT = Accelerometer activity counts; STEP CRecelerometer step counts; EXSE =
Exercise Self-Efficacy Questionnaire; MOEES = Miitiensional Outcome Expectations for Exercise SEdS = Exercise Barriers Scale;
SS_Fam/SS_Fri = Social Support for Exercise fromieand Friends; EGS = Exercise Goal Setting SERS = Exercise Planning Scale

86



Table 6. Descriptive statistics for the overall plgrand subsamples of women meetimg: (L8)

and not meeting(= 58) physical activity guidelines and Cronbagthal values for health

outcome questionnaires

Overall Not meeting guidelines  Meeting guidelines

Measure Mean (SD) Mean (SD) Mean (SD)
CVD 0.9 (1.4) 1.0 (1.5) 0.5 (1.5)
HADS Anxiety 6.9 (3.1) 6.7 (3.2) 6.7 (3.1)
HADS Depression 5.2 (3.4) 5.2 (3.1) 4.6 (4.0)
PSS-14 23.6 (7.5) 22.9(7.2) 23.4 (7.4)
PSPP Sport 12.1 (3.9) 12.3 (3.9) 12.3 (3.5)
PSPP Condition 12.7 (4.0) 12.0 (3.8) 15.9 (3.3)
PSPP Body 12.2 (4.3) 13.0 (4.4) 11.5 (3.0)
PSPP Strength 14.2 (3.1) 14.4 (3.4) 14.4 (4.4)
PSPP PSW 11.4 (3.1) 11.7 (3.2) 12.1 (2.9)
SF-12 MCS 40.3 (10.1) 41.0 (9.9) 41.4 (9.6)
SF-12 PCS 51.5 (7.3) 50.7 (7.4) 52.6 (6.3)

Note. CVD = Cardiovascular disease comorbiditiedestHADS Anxiety/Depression = Hospital Anxiety
and Depression subscales; PSS-14 = 14-item Pedc8ivess Scale; PSPP = Physical Self-Perception
Profile sport, physical condition, body, strengthd perceived self-worth subscales; SF-12 MCS/PCS =
short form health survey mental and physical corepbsummary scores
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Table 7. Correlation coefficients among self-repdnbhysical activity and health outcome measures

GLTEQ IPAG CVD HADS A HADS D PSS-14 ngrf Eilfg Egg; Sﬁgﬁ;h 225\7 ?AFCL}SZ SPFC':EZ
GLTEQ -
IPAQ? 381" -
CVD -136 -.098 -
HADS_A 106 .008 .281 -
HADS_D -130 -180 .225 AT6 -
PSS -069 -140 .269 688" 564" -
PSPP Sport .229 145  .052 -.143 -166  -169 -
coseP 502" 332 -228 177 317 .31 368 -
PSPPBody .078 .221  .027 -.132 -194 -202 235 43T -
Sfrgrf’;h 287" 231 -208  -206  -189 -271° 477 438 234 -
PSPPPSW 222 275  -116 -.118 -237 -226 .389° 580" .705 434" -
i 155 118 -324° -512°  -547° -e69° 197 385 236 225 43F -
SF-12PCS  .135 -110 -.287 247 028 225 -133  .032 -116 053 -.068 -.347 -

4PAQ correlations used natural log transformed |P#&Qres
Correlation is significant at the 0.01 level withestailed test of significance;
Correlation is significant at the 0.05 level withestailed test of significance

Note. GLTEQ = Godin Leisure Time Exercise Questara) IPAQ = International Physical Activity Questnaire, average daily MET minutes

of activity; CVD = Cardiovascular disease comortiédi scale; HADS A, HADS D= Hospital Anxiety andfdession subscales; PSS = 14-item
Perceived Stress Scale; PSPP = Physical Self-Rencéyofile sport, physical condition, body, sigém and perceived self-worth subscales; SF-
12 MCS/PCS = short form health survey mental angighal component summary scores
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Table 8. Correlation coefficients among objectitggical activity and health outcome measures

ACT STEP HADS HADS PSPP PSPP PSPP PSPP PSPP SF-12 SF-12
MVPA CT CT CVD A D PSS-14 Sport Cond Body Strength PSW  MCS PCS

MVPA -

ACTCT  .736 -

STEPCT .689 .860° -

CVD -168 -.242 -250 -
HADS_A  -054 -072 .000 .281 -

*

HADS_D -027 -.107 019 225 476 -
PSS -060 -105 -033 .269° .688° .564 -
PSPP Sport  .059 074 .031 .052 -143 -166 -169 -

PSPP 394" 351" 250 -228 -177 -313° -31F° 368 -

Condition

PSPP Body -.083 -.063 -.043 027 -132 -194 -202 235 .431T -

PSPP * ke * *

Strength 193 .145 .088 -208 -206 -.189 -.271 477" 438 234 -

PSPP PSW  .043 125 127 -116  -118 -237 -226 .389° .580° .705° = .434 -
?AF(':EZ 034 046 -002 -324" -517° -547° -e69° 197 385 236 225 437 -

SF-12PCS  .154 .148 162 -.287" 247 028 225 -133 032 -116 053 -.068 -.347" -

" Correlation is significant at the 0.01 level withestailed test of significance
Correlation is significant at the 0.05 level withestailed test of significance

Note. MVPA = moderate to vigorous physical activ®CT CT = Accelerometer activity counts; STEP CRecelerometer step counts; CVD =
Cardiovascular disease comorbidities scale; HADFHADS D= Hospital Anxiety and Depression subscaR3S = 14-item Perceived Stress
Scale; PSPP = Physical Self-Perception Profiletspbysical condition, body, strength, and percgiself-worth subscales; SF-12 MCS/PCS =
short form health survey mental and physical corepbsummary scores
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Table 9. Correlation coefficients between GLTEQ &I variables by demographic groups and Fislzestatistic

Race Education Annual Household Income

White Non-White No college College <$40K > $40K

(n = 65) (n = 25) (n=36) (n=53) P (n=51) (n=38) P
EXSE 0.39 0.16 1.01 0.31 0.19 0.44 -1.25 021 0.30 0.37-0.38 0.71
MOEES 0.31 -0.20 211 0.04 0.05 0.24 -0.85 0.39 0.00 0.42-2.00 0.05
EBS -0.23 -0.17 -0.27 0.78 0.06 -0.42 227 0.02 -0.10043 160 0.11
SS_FAM 0.21 0.24 -0.11  0.91 0.15 0.28 060 055 0.24 0.210.12  0.90
SS_FRI 0.05 0.27 -0.93 0.35 0.02 0.23 -0.96 0.34 0.06 0.27-0.97 0.33
EGS 0.31 0.25 024 0381 0.23 0.36 -0.62 053 0.20 0.421.06 0.29
EPS 0.47 0.43 0.20 0.84 0.29 0.61 -1.85 0.06 0.34 0.651.90 0.06

Note. GLTEQ = Godin Leisure Time Exercise Questara SCT = social cognitive theory; EXSE = Exesc8elf-Efficacy Questionnaire;

MOEES = Multidimensional Outcome Expectations faet€ise Scale Overall; EBS = Exercise Barriers&@E _Fam, SS_Fri = Social Support
for Exercise from Family and Friends; EGS = Exer¢&oal Setting Scale; EPS = Exercise Planning Scale
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