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ABSTRACT
Adverse Childhood Experiences and Quality of Life: A Mediating Role of Physical Activity and
Executive Function
by

Loni J. Parrish

ACEs have been associated with heightened risk for a range of chronic health problems,
substance use, and cognition in adulthood (Center for Disease Control (CDC), 2019; Hinojosa et
al., 2017). One potential protective factor is physical activity (McEwen, 2016; Wu et al., 2013).
Physical activity is associated with sustaining overall health, improving mental health by
reducing symptoms of depression and anxiety (Murri et al., 2019; Sharma et al., 2006; Tasci et
al., 2019), and maintaining a healthy body weight and BMI (WHO, 2021). Therefore, this study
examined whether barriers to physical activity, physical activity levels, and executive outcomes
serve as serial mediators to the relationship between adverse childhood experiences (ACEs) and
perceived quality of physical health. Participants (n=75) completed several self- report measures
related to ACEs, barriers to physical activity, amount of physical activity, and perceived quality
of physical health. Following the questionnaires, they completed three executive function tasks
(Flanker, Sternberg, Wisconsin Card Sorting) via E PRIME. Results revealed that lack of time,

lack of willpower, and lack of energy were the most prevalent barriers to physical activity.

Additionally, a significant serial mediation analysis indicated that barriers to physical activity
and physical activity levels mediated the relationship between ACEs and perceived quality of
physical health. Specifically, higher ACE scores were associated with more barriers to physical
activity, followed by lower physical activity levels, which in turn, lower perceived quality of

physical health. However, there was insufficient evidence to conclude that executive function



serially mediates the relationship between ACEs and perceived quality of physical health. The
current study provides clarification on specific pathways that contribute to the relationship
between ACEs and perceived quality of physical health. Future research should focus on
developing interventions and educational efforts that reduce barriers to physical activity and
increase physical activity and resilience building in populations that are more prone to early

adversity efforts, as it may be linked to perceived quality of physical health.



ACKNOWLEDGEMENTS

As | reflect on the last four years of this program, | feel so grateful to have received an
enormous amount of academic and personal support. The completion of this program would not
have been possible without the support, patience, and expertise of Dr. Alyson Chroust, who has
served as my advisor throughout my journey at ETSU. | am also grateful for Dr. Diana Morelen,
Dr. Eric Sellers, and Dr. Stacey Williams for their willingness to serve on my dissertation
committee. Each one of you made a valuable impact on my project and improved my critical
thinking skills by challenging me to think deeper throughout this process.

A debt of gratitude is also owed to Dr. Morgan Treaster and Dr. Stacey Williams for
guiding me through my results interpretation and enhancing my knowledge on several different
statistical concepts.

Last, but certainly not least, | want to thank my parents, Lonnie and Yvette Parrish, my
partner and close friends for their faithful support and constant belief that | would see this
through. Without your encouraging words and unconditional love none of this would have been

possible. | am forever grateful to have you all in my corner.



TABLE OF CONTENTS

N = S 1 ¥ S USSR 2
ACKNOWLEDGEMENTS ... oottt sttt st ese st et st s ase s 4
LIST OF TABLES ..ottt ettt sttt ettt ne bt neene e 8
LIST OF FIGURES ...ttt et e e e ae e e et a e e na e e e neeennneas 9
(@8 T o) = I ) 0T [ T4 o] o SRS 10
Chapter 2. LITErature REVIEW ........c.oiiiiieiiiie ettt 13
Adverse ChildNO0d EXPEIIENCES.........coiiiiiiiieiieiiisieeeie ettt 13
QUANILY OF LITE ..ot et e et e et e ae e reenneenes 14
PRYSICAI ACTIVITY ...ttt ettt et sre et eenteeneenneas 15
Barriers t0 PRYSICAl ACHVITY .......cocuiiiiiieieie e 16
Physical ACHVILY and ACES ......cooveiieiieieece sttt ste e nae s 17
Physical Activity and Quality Of [Ife ........ccooiiie e 18
EXECULIVE FUNCHION ...ttt e e e et e aneenne s 19
Executive FUNCION @NA ACES .......ccviiiiece e 19
Executive Function and Quality Of Life ........ccooiiiiiiiiiii e 21
Executive Function and Physical ACHIVILY .........ccccviieiieiiee e 22
Chapter 2. CUITENT STUAY .....ocveeieee et be e sbe e este e enes 25
Chapter 3. IMEENOGS ..........iiiiiiiiee bbbt nnes 27
PAITICIDANTS. ...ttt e b bbbttt et e bbb b et e et 27
PIOCEUUIE ...ttt b et h e bt e bt se e s bt et eesb e e be et e et e sneenbe s 27
IMIBASUIES ...ttt ettt ekt e s ket ek e e e ek b e e ekt e e e ke e e e b b e e e ke e e enbn e e enbe e e nnneas 28
=T Lol [T o] XSS PRSSSR 28
CDC Barriers TO BeING ACLIVE........cocviiicie et 28
International Physical Activity Questionnaire-Short Form (IPAQ-SF)........cccccevvvvennene. 29
Philadelphia ACES QUESTIONNAITE.........cccueiviiieiieerieeieeeeseeie e sie e e e sre e e sseeneesneesneas 30
Quality of Life (WHOQOL) - BREF........cccciiiiiiiiise e 32
EXECULIVE FUNCEION IMBASUIES .......eevieiiieiiieie ettt sttt nne s 33
Eriksen FIAanKer TasK. ........cooiiiiiiiie e 34
Sternberg Working MemOrY TESL. ......cciiiiiieiie et 35
WIiSCONSIN Card SOMING TESL. ....oviiviiiiriiiiei et 36



Chapter 4. Data ANAIYSIS ......c.ooiieieiieieee ettt ettt nee e enes 38

Chapter 5. RESUIES ... bbbt 41
PreliminNary ANAIYSES .......c.vciuiiieieeiie sttt sttt e st e st e et e saeesreeseesraesreebesneesreas 41
Barriers t0 PRYSICAl ACHIVITY .......coviiiiiiiieie e 42
AN CES ... e e e e et —— e e e e e ar— e e e nreeataeeateeeaaeeeares 43
EXECULIVE FUNCLION TASKS ... .eiviiiiiiiiiieieie ettt 45
Perceived Quality of Physical Health ... 46
Bivariate COMelatiONS .........o.eiiiiiiiieieie ettt 47
SEIIAI IMEBUIALION ......cveiieie ettt ettt b b e neene e e e s 47

INNIDITONY CONEIOL ... et 47
WOTKING MEIMOIY ...ttt et e st e et esteeteeneesreeneeneenreenseans 50
Cognitive FIEXIDIHILY ....cceeiececeee e et 52

CAPLET 6. DISCUSSION ...ttt ettt b et bbbttt b bbbt e e ennennas 55
Barriers t0 PRYSICAl ACHIVITY .......coiiiiieieieie e 55
A CES ...ttt e Rt R bt e Rt b et e Rt be bt re ettt neers 57
EXECULIVE FUNCEION TASKS ...cuviiiieiiieie et 59
Bivariate COMelIatiONS .........oueiiiiiiiiiieie ettt 60
SEIIAI IMEBAIALION ...ttt bttt ettt b e beeneese e nes 63
Limitations and FUtUre DIFECLIONS .........coiieiiiieiieie e sieeie st e e sreenne e 67
CONCIUSTONS ...t bbbttt et e et et bbbttt neene e e 70

APPENDICES ......cooiiitiiet ittt ettt ettt s e bt ne et n et neene s 95
Appendix A: Specific Indirect Effects between ACEs and Quality of Life Serial
Mediation Utilizing barriers to PA, PA levels and Executive function (% correct)............. 95
Appendix B: Serial Mediaton Model with Inhibtory Control (% Correct) as a Third
OFAEr MEBAIATON ...ttt bbbt e bbbttt b e s 97
Appendix C: Serial Mediaton Model with Working Memory (% Correct) as a Third
(@0 [T 1Y/ [0 T o ] RS SR 98
Appendix D: Serial Mediaton Model with Cognitive Flexiblity (% Correct) as a Third
(@0 [T\ [0 T o ] ST SSRI 99
Appendix E: Bivariate Correlations of variables in the Serial Mediation Model............... 100
Appendix F: Bivariate Correlations of Reaction times and Percent correct on the
EXECULIVE TUNCLION TASK......eitiiiiiiiieic e 101
Appendix G: Demographics QUESLIONNAIIE .........c.coveieiieieeie e 102
Appendix H: Philadelphia Adverse Childhood Experiences Questionnaire....................... 105






Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

LIST OF TABLES

Demographic Characteristics of the Sample..........cccooveve i,
Frequencies of Barriers to PhySical ACHVILY .........ccooeiiiiniiiniiecccc s
Frequencies of the Number of Category Barriers to Physical Activity .............ccccve.....e.

Descriptive Statistics for Expanded ACE Questionnaire, International Physical
Activity Questionnaire, and Executive FUNCLION TaSKS .........cccccvevveiieiieie e

Bivariate Correlations of Variables in the Serial Mediation Model ...........cccccoeeeeeennnnnn.

Specific Indirect Effects Between ACEs and Quality of Life Serial Mediation
Utilizing Barriers to Physical Activity, Physical Activity Levels and Executive
FUNCtion (REACHION TIME)...ccuiiiiiiie ettt re e



LIST OF FIGURES

Figure 1 .Serial Mediation with Inhibitory Control (reaction time) as a third order mediator ..... 50
Figure 2. Serial Mediation with Working Memory (reaction time) as a third order mediator ..... 52

Figure 3. Serial Mediation with Cognitive Flexibility (reaction time) as a third order mediator. 54



Chapter 1. Introduction

It is estimated that up to 1 billion children have experienced neglect and physical, sexual,
or emotional violence in the past year (World Health Organization (WHO), 2020). These adverse
experiences during the first eighteen years of life are commonly referred to as adverse childhood
experiences (ACEs). ACEs have been associated with heightened risk for health disparities,
substance use, and poor academic performance/cognition in adulthood (Center for Disease
Control (CDC), 2019; Hinojosa et al., 2018). Although some researchers argue that ACEs have
the potential to have enduring effects on individual life trajectories (Dannefer, 2003), others
highlight countervailing mechanisms that reduce the effects of early adversity on physical health
(Ferraro & Kelley-Moore, 2003). One resilience or protective factor on the relationship between
ACEs and later physical health is physical activity/exercise (McEwen, 2016; Wu et al., 2013).
Higher levels of physical activity have been associated with various outcomes including lower
risk of health disparities (Mathews et al., 2020; Moore et al., 2016), higher cognitive functioning
(Dik et al., 2003), and overall higher quality of life (Gill et al., 2013). While direct relations
between physical activity and various outcomes have been examined previously, the full picture
of how the individual pieces may all fit together has yet to be explored. Therefore, identifying
and targeting the potential links between ACEs and adult physical activity, executive function,
and perceived quality of physical health may help to reduce one potential cause of health

disparities throughout the life course.

The current study was guided by the life course perspective (Elder, 1998) which
considers how opportunities, constraints on social structure, culture, and life transitions (e.qg.,
entry to high school, birth of first child) impact an individual's social trajectories (Elder, 1998)

and health outcomes (Hayward & Gorman, 2004) later in life. Researchers have used the life
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course perspective to explore the relationship between health disparities and environmental
experiences in childhood that affect individuals throughout their lives (Hayward & Gorman,
2004). There are a multitude of childhood experiences that can be potential predictors of adult
circumstances and health outcomes including exposure to adversity in utero, nutritional deficits,
childhood poverty, stressful home environments, and family dynamics (Hayward & Gorman,
2004). The life course perspective consists of four phases: cohort, turning point, transition, and
life event. The cohort phase represents people who were born during the same time period and
experienced similar environmental/social changes within a given culture (i.e., COVID-19).
Turning point is a life event or transition that produces a lasting change in someone’s life (i.e.,
how someone views themself in relation to the world). Transition is defined as a major change in
role or statuses (i.e., single to married, changing schools). Life event is when there is a
significant abrupt change that might produce serious long-lasting effects on one’s life (i.e.,
experiencing death or traumatic experience; Hutchinson, 2019). The current study attempted to
encapsulate the life course perspective by examining how adversity in childhood and other life
experiences affect perceived quality of physical health, physical activity, and executive function
later in life. Additionally, it aimed to examine pathways that may link ACEs to perceived quality
of physical health. Specifically, the current study investigated whether ACEs were associated
with lower perceived quality of physical health through barriers to physical activity, physical
activity levels, and executive function. Although these pathways were not exhaustive of all
potential mechanisms, they provide useful starting points for understanding the links between

ACEs, physical activity, executive function, and perceived quality of physical health.

To maintain consistency and clarity throughout the document, the following concise

definitions of physical activity and physical health are provided. Physical activity and physical
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health are often used interchangeably with one another. However, for this dissertation, they
represent two different concepts. Physical activity is any bodily movement produced by skeletal
muscles that requires energy expenditure. It refers to all daily and leisurely physical activity
(WHO, 2020). Physical health is the well-being of the body (CDC, 2021). It covers a wide range
of areas that include but are not limited to, healthy diet, personal hygiene, energy, or sleep

(Koipysheva et al., 2018).
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Chapter 2. Literature Review

Adverse Childhood Experiences

Felitti and colleagues (1998) created the Adverse Childhood Experiences questionnaire to
unify the research related to child abuse and neglect. The original ACE survey is a 10-item
yes/no questionnaire that assesses retrospective adverse experiences in adults (Felitti et al.,
1998). In this questionnaire there are a total of nine categories, - emotional abuse, physical
abuse, sexual abuse, emotional neglect, physical neglect, domestic violence, household substance
abuse, household mental illness, and incarcerated household member (Felitti et al., 1998).
Furthermore, Felitti and colleagues (1998) were able to clearly demonstrate associations between
adverse childhood events and metrics of physical health for adults such as heart disease,
cerebrovascular disease, chronic lung disease, and cancer. Subsequent research has also linked
ACEs to depression, PTSD, negative health attitudes, and poor health behaviors and choices
(Kendall-Tackett, 2002). It is important to note that these findings were all correlational and thus
do not provide causal explanations for the relationship between ACEs and various health
outcomes. Nonetheless, the literature does highlight the importance of early childhood
experiences on the development of physical and mental health later in life and overall quality of

life.

Although the original ACE questionnaire is widely used, it does have its limitations. For
example, the ACE questionnaire does not collect information related to the frequency, intensity,
or chronicity of exposure to an ACE, nor does it account for differences in the timing of
exposure (Anada et al., 2020; Elder 1998). Another limitation is there needs to be a more
comprehensive range of possible adversities on the questionnaire (Finekelhor et al., 2013).

Researchers have started to explore ways of expanding the ACE framework by integrating other
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childhood events that compromise development and functioning (Cronholm et al., 2015,
Finkelhor et al., 2015, Karatekin & Hill, 2019). For example, treating measures of economic
adversity or peer victimization as ACEs rather than as confounding variables to be controlled
(Finkelhor et al., 2013, Green et al., 2010). Getting a better picture of the breadth of adversities
by examining adversities in different contexts may improve the generalizability of ACE

assessment tools.

To try and account for the limitations of the original ACEs questionnaire, this study will
use a modified Philadelphia ACEs questionnaire. The Philadelphia ACEs measures the original
ACE indicators and expansion items to include questions about stressors manifesting outside the
household. The expanded ACEs were identified through a review of the literature which resulted
in the addition of five more categories: witness violence, felt discrimination, adverse
neighborhood experience, bullied, and lived in foster care (Cronholm et al., 2015). The result
was a standardized questionnaire examining abuse, household dysfunction, and criminal

behavior within the home.

Quiality of Life

“The World Health Organization (WHO) defines quality of life as an individual’s
perception of their position in life in the context of the culture and value systems in which they
live and in relation to their goals, expectations, standards, and concerns” (WHO, 2012, p. 11).
Quality of life in adulthood has been related to experiencing adversity in childhood (Nelson et

al., 2020), as well as physical, mental, emotional, and social functioning (CDC, 2019).

Several mechanisms have been proposed to explain the relationship between ACEs and

quality of life. One such mechanism is the adoption of coping strategies. Coping strategies may
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be maladaptive or adaptive in relation to quality of life. Maladaptive coping strategies may
include behaviors such as smoking, heavy alcohol consumption, drug use, or poor diet (Bellis et
al., 2014; Campbell et al., 2016). In contrast, adaptive coping strategies include behaviors such
as physical activity and exercise. Previous research indicates that adults who experienced ACEs
were more likely to engage in maladaptive coping strategies than adaptive strategies (Monant &
Chandler, 2015). Additional support for this mechanism is provided by research indicating that
adults that experienced at least one ACE reported worse physical health were more likely to
report functional limitations (i.e., limits in activity due to physical, mental, or emotional
problems), and were significantly more likely to report a diagnosis of diabetes or heart attack
than respondents who did not report an ACE (Monat & Chandler, 2015). The current dissertation

focused on the adaptive coping mechanism of physical activity.

Physical Activity

The WHO recommends adults aged 18-64 participate in 150-300 minutes of moderate
intensity exercise weekly (WHO, 2021). Physical inactivity is the fourth leading risk factor for
noncommunicable diseases and global mortality, implicated in 3.2 million deaths globally
(WHO, 2021). Meeting these daily physical activity guidelines may prevent and manage
noncommunicable diseases such as heart disease and diabetes (Eckert & Kholer, 2014; Lee et al.,
2020; Sheikholeslami et al., 2018), stroke and cancer (Budreviciute et al., 2020; WHO, 2021),
and hypertension (Diaz & Shimbo, 2013; Pescatelo et al., 2004). The daily physical activity
guidelines have also been associated with improvements in mental health by reducing symptoms
of depression and anxiety (Murri et al., 2019; Sharma et al., 2006; Tasci et al., 2019) and

physical health by helping maintain healthy body weights and BMIs (WHO, 2021).
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However, one in three women and one in four men do not meet the recommended daily
physical activity levels (WHO, 2018). According to the 2014 National Health Interview Survey
(NHIS), women were less likely to meet the physical activity guidelines than men based on age
(NHIS, 2014). Additionally, African American individuals participated in less physical activity
and were less likely to meet physical activity guidelines (43.3%) compared with non-Hispanic
Caucasian individuals (51.2%; CDC, 2014; Mama et al., 2015; Matthews et al., 2008). These
potential individual differences highlight the importance of identifying and reducing barriers to
physical activity in minority groups, with hopes of reducing health disparities across diverse

populations.

Barriers to Physical Activity

Barriers to physical activity are commonly categorized into barriers related to personal
factors (e.g., cost of gym memberships, lack of time, lack of motivation, health conditions and
lack of guidance; Barbosa et al., 2014; Bethancourt et al., 2014; Cavalcante et al., 2015; Herazo
et al., 2017) or environmental factors (e.g., weather, social influence, not feeling safe exercising
outside, and being intimidated by others; Bethancourt et al., 2014). Moreover, researchers have
examined barriers to physical activity in minority groups. For instance, Latinx and African
American people from underserved populations report health disparities (Joseph et al., 2015),
fear of injury, muscle soreness (Bautista et al., 2011), financial constraints (Smith et al., 2017),
being married and having children a home (D’alonzo et al., 2008; Mendoza- Vasconez et al.,

2016) as common reasons or barriers to completing physical activity.

Barriers to physical activity increased during the COVID-19 pandemic as individuals’

environment and daily routines were disrupted. This disruption has been associated with an
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increase in mental health challenges and a decrease in physical activity (Maher et al., 2021).
Farah and colleagues (2021) asked Brazilian adults about barriers to physical activity during the
pandemic and found that social isolation, lack of appropriate facilities/equipment and space were
the most common barriers reported and these were associated with an increase in sedentary
behavior. Engaging in physical activity is vital, because it plays a special role in reducing health
disparities, especially during COVID-19 (Hasson et al., 2021). Thus, it was critical to examine
the potential impact of barriers to physical activity in the current dissertation because the impact
of the COVID-19 pandemic may still be influencing individuals’ choices when it comes to
meeting basic physical activity needs. Moreover, the relationship between ACEs and physical
activity may depend on or be explained by perceived barriers of physical activity. Specifically,
individuals with higher ACE scores may report more barriers to physical activity leading to

greater health disparities compared to individuals with lower ACE scores.

Physical Activity and ACEs

There are only a few studies to specifically examine the relationship between ACEs and
physical activity levels in adulthood. Monat and Chandler (2015) found that people who
experienced at least one ACE exercised less within the last month compared to people who have
not experienced any ACE. Similarly, Krinner and colleagues (2020) found that higher ACEs
increased the odds of poor self-reported health within a sample of US college students.
Interestingly, adherence to a balanced diet and physical activity guidelines reduced risk for poor
self-reported health (Krinner et al., 2020). Furthermore, higher ACE scores have been related to
risky health behaviors such as eating out and lower self-report of exercise/physical activity levels
(Gwin et al., 2019). However, when researchers investigated exercise alone it did not relate to

ACEs (Gwin et al., 2019).
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Physical Activity and Quality of life

Research also demonstrates that meeting daily physical activity guidelines can enhance
overall quality of life (Berger et al., 2007; Bize et al., 2022; Kokandi et al., 2019). For example,
12- to 23- year-old participants in Spain who engaged in physical activity at least four times a
week had a higher quality of life, psychological well-being, positive emotions, and life
satisfaction compared to participants who did not regularly participate in physical activity
(Rodriguez- Fernandez et al., 2016). Furthermore, higher levels of subjective and objective
measures of physical activity were associated with a better quality of life in a sample of adults.
Interestingly, the subjective measure of physical activity (i.e., physical activity questionnaire)
had a stronger, positive relationship with physical health related quality of life than the objective
measure of physical activity (i.e., daily accelerometer data; Anokye et al., 2012). A possible
explanation for this could be that people tend to over- report their participation levels in physical

activity (Beyler et al., 2008).

Finally, work from Gill and colleagues (2013) suggests that quality of life is a key
motivator to physical activity. Indicating that people not only get involved in physical activity,
but they stay involved in physical activity because it contributes to their overall quality of life.
Thus, physical activity enhances quality of life, and enhanced quality of life motivates
participation in physical activity, which creates a positive health cycle (Gill et al., 2013). This
work is consistent with the self-determination theory (SDT). SDT is commonly used to explain
the relationship between quality of life and physical activity. While physical activity has positive
associations with quality of life, the explicit nature of how physical activity impacts the

relationship between ACEs and quality of life is poorly understood. The next section of the
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document examines the literature on executive function and how it may mitigate the relationship

between ACEs, quality of life, and physical activity.

Executive Function

The operational definition of executive function varies across time and research areas but
broadly, executive function refers to higher level cognitive processes that contribute to
organizing and controlling thoughts and behaviors (Banich, 2009; Best, 2010). Some researchers
believe that executive function primarily consist of three domains: inhibitory control, cognitive
flexibility and working memory (Miyake et al., 2000, Diamond, 2013). While other researchers
believe that executive function has several different components (Lezak ,1995; Reynolds &
Horton, 2008; Naglieri & Goldstein, 2013) that include planning, inhibitory control,
conceptualizing, abstract thinking, working memory, decision-making, implementing feedback,
scheduling of events, consciously controlling thoughts, and cognitive flexibility (Ji & Wang,
2018). For the purpose of this dissertation, the relationships among ACEs, perceived quality of
physical health, physical activity, and three domains of executive function (e.g., cognitive

flexibility, inhibitory control, and working memory) were examined.

Executive Function and ACEs

Recent meta-analyses and systematic reviews suggest there is a strong relationship
between maltreatment and executive function deficits among children (Kelder et al., 2018; Lund
et al., 2020). Moreover, extensive literature within neurobiology and health psychology suggests
that ACEs are associated with modifications in the biological systems response to toxic stress
(Center on the Developing Child, 2022; Jacob et al., 2018; Jiang et al., 2019). In general, our

biological systems are able to maintain allostasis (e.g., physiological and behavioral stability) to
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constantly respond to our changing environments and stressful circumstances (Boullier & Blair,
2018; Sheng et al., 2021). However, if the stress is severe and/or consistent, then it can lead to
dysregulation and long-term changes in how the systems function (Boullier & Blair, 2018).
Toxic stress may actually “rewire” the brain making individuals more vulnerable to subsequent
stressors. For example, exposure to adversity as a child is linked to alterations of the molecular
and genetic makeup of a child as well as altering the way the neurological, immune, and
endocrine systems develop and function (Boullier & Blair, 2018). In addition to molecular and
genetic alterations, neuroimaging studies indicate that early adversity is related to physical
changes in the brain (Siddiqui et al., 2008; Yavas et al., 2019). Exposure to ACEs can negatively
impact the structure and functioning of the amygdala and hippocampus (Hanson et al., 2015) as
well as the dorsal prefrontal cortex (Hart & Rubia, 2012). These brain structures and regions are

involved in attention, memory, and other cognitive functions.

Expectedly, experiencing toxic stress factors during childhood and adolescence is related
to impaired executive function and cognitive performance later in life. Ji and Wang (2018) found
a positive correlation between ACEs and inhibitory control, cognitive flexibility, and working
memory, indicating that higher ACE scores were related to longer reaction times on each task.
Furthermore, Trossman and colleagues (2021) examined executive function difficulties as a
mediator on the relationship between adverse childhood experiences and various aspects of
health in both an undergraduate sample and a community sample. In the undergraduate sample,
they found that executive function difficulties mediated the relationship between ACEs and
mental health, but not ACEs and health risk behaviors. In contrast, in the community sample,
they found that executive function difficulties mediated the relationship between ACEs and

mental health and ACEs and health risk behavior, but not ACEs and physical health status
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(Trossman et al., 2021). In summary, executive function mediated the association between ACEs
and mental health in both samples, but executive function only mediated health risk behaviors
not physical health status in the community sample. It should be noted that the measure of
physical health status was not completed in the undergraduate sample. The authors speculated
that the results could have differed between the undergraduate and community sample due to the

online community sample having more diversity than the undergraduate sample.

The current dissertation aimed to extend the work of Trossman and colleagues (2021) on
the potential mediating role of executive function on the relationship between ACEs and quality
of life by (1) examining three components of executive function (i.e., inhibitory control, working
memory and cognitive flexibility) rather than relying on a single executive dysfunction score
from the Barkley Deficits in Executive Functioning Scale—Short Form: Self-Report (BDEFS-
SF:SR) and (2) focusing on a global, physical health outcome measure (i.e., perceived quality of

physical health) that was not included in Trossman et al.’s (2021) undergraduate sample.

Executive Function and Quality of Life

Previous research suggests that executive function and health life behaviors (i.e., physical
activity) “are synergistic” and reciprocally linked via a positive feedback loop, meaning that
executive function enhances health life behaviors, which in turn helps with sustainability of
executive function and good health (Allan et al., 2016) and students with better executive
function scores report better mental health and physical health measured by the quality of life
scale (Cushman et al., 2019). Also, researchers have found that lower executive function is
related to lower quality of life in people with medical conditions and mental health difficulties

(Hemphill et al., 2018; Love et al., 2016; Sanz et al., 2018; Schraegle et al., 2016). Schraegle and
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colleagues (2016) examined executive function and quality of life in a sample of youth with
epilepsy. The data included parents' perception of child’s executive function and physical health
quality of life. Approximately half the parents reported that their child struggles with executive
function. In addition, researchers found a moderate to large relationship between parents'

perception of their child's quality of life and executive function.

Additional research has examined whether executive function predicts variability in
health behaviors such as stress processes or chronic illnesses (see Gray-Burrows et al., 2019 and
Williams et al., 2017 for reviews). A meta-analysis found that executive function had an overall
significant, yet small positive correlation with health behaviors (Gray-Burrows et al., 2019). For
example, in a sample a community sample, researchers found that errors on the Stroop task was
positively associates with health risk behavior (i.e., smoking, substance use and sleep behaviors)
and negatively associated with health protective behavior (i.e., exercise; Hall et al., 2006). Both
executive function and quality of life are complex, therefore additional clarity around what
specific components of executive function may be beneficial to physical health behaviors are

important.

Executive Function and Physical Activity

Recall that early adversity may impact the development of specific brain structures and
regions. Similarly, research on physical activity indicates that it can affect brain plasticity
leading to lasting structural and functional changes in the brain with cascading consequences on
one's cognitive function and overall well-being (Fernandes et al., 2017; Mandolosei et al., 2018).
One proposed mechanism for these structural and functional brain changes related to physical

activity is through the release of neurotrophic factors such as peripheral brain derived
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neurotrophic factor (BDNF) during physical exercise. (Hotting et al., 2016). BDNF has been
shown to increase blood flow, cerebrovascular health, and cognitive functioning (Mandolesi et
al., 2017). Another proposed mechanism is that physical activity increases gray matter volume in
the frontal and hippocampal brain regions (Mandolesi et al., 2017). Gray matter allows
individuals to control memory, emotions, and movement (Mercadante & Tadi, 2021) and helps
with information processing in the brain (Mercadante & Tadi, 2021; Pilcher, 2004). A final
mechanism is that physical activity influences network topology (Foster, 2015). Indicating that
physical activity and mental stimulation may reconfigure the brain networks, which are essential
in learning, memory, and executive function. This mechanism is reciprocal in nature, wherein
direct stimulation (physical or mental) of the brain and muscles enhances the communication
process between the brain and muscles. Regardless of the specific mechanism(s), it is clear that

there is a relationship between physical activity and neurological changes.

Additionally, previous research suggests that the relationship between physical activity
and executive function may vary by gender and age. For example, Sals-Gomez et al. (2020)
and Johnson and Loprinzi (2019) found that the association between physical activity and
executive function was stronger in women compared to men. Indicating that the more physical
activity women completed the better they performed on executive function tasks and women
completed the task faster than males, on average. Comparably, a meta-analysis found that
exercise was associated with larger effects on cognition in studies with a higher percentage of
women compared to studies with a lower percentage of women (Barha et al., 2017). Moreover,
physical changes in the brain of older individuals could interfere with perceptual speed and the
ability to respond to stimuli efficiently and accurately as some cognitive abilities have been

shown to decline with age (Murman et al., 2015; Weir et al., 2014). While the current study
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included a fairly limited age range of participants, it was still important to consider whether the

age of the participant impacted daily physical activity rates and executive function.
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Chapter 2. Current Study

Physical activity and ACEs have both been independently associated with executive
function, but previous research has not examined the potential mediating role of physical activity
and executive function on the relationship between ACEs and perceived quality of physical
health. Furthermore, there is previous literature documenting the relationship between barriers to
physical activity and physical activity levels, but research has yet to explore whether barriers to
physical activity serves as a serial mediator on the relationship between ACEs and perceived
quality of physical health. Thus, the current study examined the interrelations of ACEs, physical
activity, barriers to physical activity, executive function, and perceived quality of physical health
within a single sample and research study. The goals of the current dissertation were to integrate
the individual research silos and examine the interrelations among adversity, physical activity,
executive function, and physical health. The following research questions were formulated to

help accomplish those goals.

Research Question 1: What are the most prevalent physical activity barriers reported in college
students in this region of Appalachian? It was hypothesized that the most prevalent physical

activity barriers would be lack of time and lack of energy.

Research Question 2: Do barriers to physical activity serve as a serial mediator with self-
reported physical activity and executive function (i.e., inhibitory control, cognitive flexibility,
and working memory) in the relationship between ACES and perceptions of perceived quality of
physical health? At the bivariate level, it was hypothesized that ACEs would be positively
associated with barriers to physical activity and negatively associated with self-reported physical

activity, and positively associated with reaction times of inhibitory control, cognitive flexibility,
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working memory, and perceived quality of physical health. At the multivariate level, it was
hypothesized that the linkage of ACEs and perceived quality of physical health would be serially
mediated by barriers to physical activity, self-reported physical activity, and executive function.
That is, higher ACE scores would be associated with more barriers to physical activity and, in
turn, lower levels of physical activity and executive function, and lower perceived quality of

physical health.
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Chapter 3. Methods

Participants

The study sample consisted of 75 individuals. This sample size was adequate to detect a
(f>= 0.15) based on a G*Power analysis (Faul et al., 2009). All participants were undergraduate
or graduate students attending East Tennessee State University (ETSU) in Johnson City, TN.
Participants were recruited via the ETSU Psychology SONA subject pool, psychology courses,
and various ETSU listservs (e.g., graduate programs). The study protocol was approved by East

Tennessee State University Institutional Review Board.

Procedure

This study was approved by East Tennessee State University Institutional Review Board
(IRB). Individuals signed up for a timeslot to participate in the research study. When they arrived
at the research lab, they were provided with informed consent, the research procedures were
described, and all questions were answered. Following informed consent, participants were asked
to complete five online questionnaires related to their demographics, barriers to physical activity,
physical activity levels, ACEs, and perceived quality of physical health. All questionnaires were
administered in the same order for every participant via REDCAP. Then, participants completed
three tasks of executive function in random order (i.e., Flanker Task, Wisconsin Card Sorting
Task, and Sternberg Working Memory Task). These three executive tasks were completed via E-
prime (Version 1.0.2.41). Following completion of the executive function tasks, participants
were thanked for their participation, debriefed, and the contact information for psychological
support services on campus was provided. Students who were enrolled in a course in the

Psychology Department at East Tennessee State University were eligible to receive three SONA
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course credits for participation. Participants also had the option of enrolling in a random drawing

for one of ten $25 dollar gift cards.

Measures

Demographics

A variety of demographics and supplementary questions were administered through a
demographic survey (See Appendix G). Examples of the demographic information collected
include height, weight, race/ethnicity, age, and gender. Examples of supplementary questions
include but are not limited to “What’s your favorite thing about working out?”, “What's your
least favorite thing about working out?”, “What is your favorite form of physical activity?”, and

“Do you make use of virtual fitness classes?”.

CDC Barriers To Being Active

This is a 21-item self-report questionnaire. There are seven categories with three
questions per category: lack of time, social influences, lack of energy, lack of willpower, fear of
injury, lack of skill, and lack of resources. Examples of items include, “I’m embarrassed about
how I look when | exercise with others”, “I know of too many people who have hurt themselves
by overdoing it with exercise.”, and “It’s just too expensive. You have to take a class or join a
club or buy the right equipment.”. Items were summed, and a score of 5 or above in any category
indicated that this was an important barrier to physical activity for the individual (CDC, 2020).
The lowest possible score on this measure is a 0 and the highest score is a 9. The seven barrier
categories were dichotomized into “0” or “1”. If a participant received a summed category score
between 0 and 4, that barrier category was coded as “0” suggesting that that barrier is not a

critical barrier to physical activity for the individual to overcome. If a participant received a
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summed category score between 5 and 9, that barrier category was coded as “1” indicating that
that barrier was an important barrier to physical activity for the individual to overcome. A prior
study indicates the total score of the measure to be internally consistent (o = .87) with most of
the subscales having adequate internal consistency as well (o > .70) except for the lack of
resource scale (o = .45; Sawchuk et al., 2011). Internal consistency in the current study indicates
lack of time, social influence, lack of energy, lack of willpower and lack of skill subscales were

adequate (o = .69 - .88), excluding the fear of injury (o = .56) and lack of resources subscales

(o= .142).

International Physical Activity Questionnaire-Short Form (IPAQ-SF)

The IPAQ-SF (International Physical Activity Questionnaire, 1998, 2002) is a seven item
self-report measure that assesses participation in different types of physical activity and sitting
time. Participants are asked to answer the questions about their physical activity by inputting the
number of days (frequency) and the number of minutes per day (duration) of their participation
in all kinds of vigorous, moderate, and walking physical activities during the last seven days
(International Physical Activity Questionnaire, 1998). In addition, a seventh question asks
participants to report the time they spend sitting during an average weekday (Papathanassiou et
al., 2009). Examples of items include, “During the last 7 days, on how many days did you do
vigorous physical activities like heavy lifting, digging, aerobics, or fast bicycling?”, “How much

time did you usually spend doing moderate physical activities on one of those days?”.

The questions estimate physical activity metabolic equivalent task (MET)-min/week and
time spent sitting. MET represents the amount of energy expended carrying out physical activity,

weighting each type of physical activity by energy requirements defined by the MET (IPAQ,
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2004). A simple calculation was used to get the MET minutes a week. Multiply the MET value
given (walking = 3.3, moderate activity = 4, vigorous activity = 8) by the minutes the activity
was carried out and by the number of days that the activity took place. For example, if someone
reported moderate physical activity for 30 minutes 6 days a week, then the total MET minutes
for moderate physical activity are equal to 4 x 30 x 6= 720 MET minutes a week. Then, the
overall MET was calculated, buy summing the MET minutes achieved in each category (i.e.,
walking, moderate activity, and vigorous activity) to get total MET minutes of physical activity a
week. The IPAQ-SF has high test-rest reliability (a <.80) but lower validity (o = .09 - .39; Lee et
al., 2011). Recent meta-analyses have suggested the IPAQ-SF provides an overestimation of
physical activity (Lee et al., 2011). This limitation was considered during data analysis and
interpretation. The inter-rater reliability for the MET calculations for each activity area and

overall METSs were both perfect (k = 1.00).

Philadelphia ACES Questionnaire

To try and account for the limitations of the original ACES questionnaire, this study will
use a modified Philadelphia ACES questionnaire. The Philadelphia ACES measures the original
ACES indicators and expansion items to include questions about stressors manifesting outside
the household. The expanded ACES were identified through a review of the literature which
resulted in the addition of five more categories: witness violence, felt discrimination, adverse
neighborhood experience, bullied, and lived in foster care (Cronholm et al., 2015). The
Philadelphia ACE questionnaire consists of 21 questions in which each item is equivalent to 1
point. Eight of the questions are formatted as yes/no questions similar to the original ACE
questionnaire (Felliti, 1998). For example, “Did you live with anyone who was a problem

drinker or alcoholic?”. If the participants answered “yes” to the question, then they received 1
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point. If they answered “no”, they did not receive a point for that question. Three questions were
answered by choosing “never”, “once”, “a few times”, or “many times”. An example of these
items includes, “While you were growing up how often did a parent, stepparent, or another adult
who is helping raise you being slapped, kicked, punched, or beaten up?”. If the participant
answered “many times” or a “few times” they received 1 point, if they answered “once” or
“never” they did not receive a point. Three of the questions were answered with responses “very
often true”, “often true”, “sometimes true”, “rarely true” or “never true”. An example of one
these items include “Your family sometimes cut the size of meals or skipped meals because there
was not enough money in the budget for food?”. If a participant answered, “very often true” or
“often true” for the question they received one point. If they answered sometimes true; rarely
true; never true they did not receive a point for that question. Four of the questions were
answered by choosing “more than once”, “once”, “never”. An example of one of these items
include “While you were growing up did a parent, step-parent, or another adult living in your
home, push, grab, shove or slap you?”. If the participant answered “more than once” or “once”
they received a point for that question. If they answered “never” they did not receive a point for
that question. Three of the questions could be answered with “All of the time”, “Most of the
time”, “Some of the time”, “None of the time”. An example of one of these include “Did you
feel safe in your neighborhood”. If participants responded “some of the time” or “none of the
time” they received a point. If they responded with “All of the time” or “Most of the time” they
did not receive a point. A total Philadelphia ACE score was calculated by summing the number
of responses that received a point. Participants could receive a total score that ranged from 0-21.

The Philadelphia ACE assessment has demonstrated good test—retest reliability with adult

samples (Dube et al., 2004, Pinto et al., 2014). The internal consistency of the Philadelphia
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ACEs questionnaire has not been investigated previously. However, Holden and colleagues
(2020) and Bethell and colleagues (2017) provide reviews of the psychometric properties of
similar ACE questionnaires. Internal consistency in the current study for total ACEs (a =.854),
conventional ACEs subscale (a =.852) were adequate, excluding the expanded ACEs subscale (a

= 561).

Quiality of Life (WHOQOL) - BREF

The Quality of Life-BREF includes a subset of items from the original 25 domain, 100
item quality of life questionnaire was developed to assess quality of life cross-culturally (WHO,
1996). The WHOQOL-BREF was designed to measure a person's perception of their health,
beyond traditional health indicators such as mortality and morbidity, and include measures that
assess the impact a disease or condition has on daily activities, behavior, and overall quality of
life (World Bank, 1993; WHO, 1991). There are four domains to the BREF version of this
quality-of-life measure (i.e., physical health, psychological, social relationships, and
environment) and 26 questions that are answered on a Likert scale (i.e., not at all, not much,
moderately, a great deal, and completely). Six questions are from the physical health domain.
Examples include, “To what extent do you feel that physical pain prevents you from doing what
you need to do?” and “How satisfied are you with your sleep?”. Two questions are from the
psychological domain, “To what extent do you feel your life to be meaningful?” and “How
satisfied are you with yourself?”” Three questions are from the social relationships domain.
Examples include, “How satisfied are you with your personal relationships?”” and “How satisfied
are you with the support you get from your friends?”. Eight questions are from the environment

domain. Examples include, “Have you enough money to meet your needs?”” and “How satisfied
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are you with your transport?”. Scores are scaled in a positive direction (e.g., higher scores denote

higher perceived quality of life).

The current study only focused on the subscale of physical health given our interest in
health-related outcomes and previous literature linking self-reported perceptions of health to
objective health functioning (Frostholm et al., 2007; Lichtenstein & Thomas, 1987; Trice, 2016).
Furthermore, the WHOQOL’s measurement of overall quality of life is assessed via a single
question (i.e., “How would you rate your quality of life?””). Therefore, rather than relying on a
single question for the outcome variable, the physical health domain score was selected as the
outcome variable. The mean score of items within the physical health domain was used to
calculate the participants perceived quality of physical health domain score. Mean scores were
then multiplied by 4 to make domain scores comparable with the scores used in the WHOQOL-
100. Domain scores can range from 0-100 (WHO, 1996). Prior studies (Ili¢ et al., 2019; Kalfloss
et al., 2021) indicates the measure to be internally consistent (o = .74- .85). Internal consistency

in the current study for the physical health domain (a =.70) was adequate.

Executive Function Measures

There is a general consensus among scholars that executive function can be divided into
three at least partially independent components: inhibitory control, working memory, and
cognitive flexibility (Diamond, 2013; Lehto et al., 2003; Miyake et al., 2000). To measure
executive function among the participants, response accuracy and reaction time were recorded on
attentional inhibitory control, working memory, and cognitive flexibility tasks. These three
components of executive function were selected because of the previous research suggesting they

are independent components (Miyake et al., 2000). The selection of specific tasks within each
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component of executive function was guided by the National Institutes of Health (NIH) Toolbox:
Cognition Battery. The NIH Toolbox Cognition Battery is the result of an interdisciplinary
initiative to create a common set of instruments to evaluate cognitive, emotional, sensory, and
motor health across the lifespan. The current study selected the Eriksen Flanker task to measure
inhibitory control, the Sternberg Working Memory Test to measure working memory, and the

Wisconsin Card Sorting Test to measure cognitive flexibility.

Eriksen Flanker Task. This task has been used to measure attention and inhibitory
control. Attention is a person's ability to be alert and engage with surroundings (Oken et al.,
2006; Lindsay et al., 2020). Inhibitory control is a central component of executive function that
develops in early childhood (Diamond, 2004; Liu et al., 2015) and is defined as a person's ability
to withhold or suppress a thought or an action (Lyons & Zelazo, 2011; Williams et al., 1999).
Inhibitory control has two main components: inhibition-response and interference control
(Diamond, 2013; Friedman & Miyake 2004). The current task focused on the component of

interference control or inhibition of attention.

Within the Flanker task, participants were asked to respond to a target stimulus (left- or
right-facing arrow, “<” or ‘“>”) while inhibiting attention to distractor stimuli (congruent,
incongruent arrows or a neutral stimulus, diamond) flanking it. Participants were instructed to
press “1” for a target arrow facing left and “2” for a target arrow facing right. The target stimulus
was surrounded by two distractor stimuli on each side. Each trial began with a fixation cross
presented for 1000ms, followed by the arrow stimuli (Figure 1). Each trial had a max duration of
1000 ms. If participants did not respond within the time limit, the trial was marked as incorrect
and the fixation cross for the next trial would automatically appear. Feedback was provided to

the participants after each trial. For one-third of the trials the “flankers” were pointing in the
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same direction as the target stimulus (congruent). For another third of the trials the “flankers”
were pointing in the opposite direction as the target stimulus (incongruent), and during the final
third of the trials the flankers were neutral. After six practice trials, the participants completed
120 test trials. The test took approximately four minutes to complete. The reaction time for
correct trials and percent correct of correct trials extracted. Reaction time was calculated in excel
by averaging the reaction times of the correct trials. Furthermore, percent correct was calculated
in excel by dividing the number of correct trials by the total number of trials (120). Reaction time
was utilized in the mediation analyses because of the lack of variability with the percent correct

measure.

Sternberg Working Memory Test. Working memory is the cognitive process that stores
and manipulates a limited amount of information over a brief period of time (Baddeley, 1987).
Working memory has been related to intelligence, ability to plan, overall comprehension,
information processing, and learning (Cowan, 2014). In order to successfully complete an
executive function task, one must be able to retain and manipulate the presented information.
(Chai et al., 2018). Thus, in this study participants were instructed to memorize certain letters
and ignore others. During memorization, a list of eight letters was sequentially presented at a rate
of 1000 ms per letter. The list consisted of a mix of black and green letters. Participants were
instructed to memorize the black letters and ignore the green letters. A brief pause following
memorization made up the maintenance period. Following the maintenance period, the test
period started. A list of letters was again sequentially presented that included letters the
participants were asked to memorize and new letters that were not presented previously.
Participants indicated via key press whether the letter was one they were asked to memorize

(“1”) or a new letter (“2”). After a short practice block, participants completed two test blocks
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consisting of memorization, maintenance, and recall periods. During the first block,
memorization consisted of eight letters, seven of which were black and one which was green.
Recall consisted of fourteen letters, seven in which the letter presented during recall was also in
the memorization period and seven in which the letter presented during recall was new. During
the second block, memorization consisted of eight letters, five of which were black and three of
which were green. Recall consisted of ten letters, seven in which the letter presented during
recall was also in the memorization period, and three in which the letter presented during recall
was new. The dependent measures were percent of correct letters recalled and average reaction
time of the correct trails. Reaction time was calculated in excel by averaging the reaction times
of the correct trials. Furthermore, percent correct was calculated in excel by dividing the number
of correct trials by the total number of trials. Reaction time was utilized in the mediation

analyses because of the lack of variability with the percent correct measure.

Wisconsin Card Sorting Test. This test is related to attention, working memory, visual
processing, and cognitive flexibility. (Grant & Berg, 1948). Several subdomains of cognitive
function (i.e., inhibitory control, working memory, switching and attention) coherently
implement cognitive flexibility. Cognitive flexibility is the ability to shift attention between
mental processes to generate an appropriate response (Dajani & Uddin, 2015). Participants were
instructed to categorize cards according to different criteria (i.e., color, number, shape).
Participants had a maximum of 10000 ms to click on the correct category. If no answer was
provided within that time, the trial was coded as incorrect and the next trial started. After an
undisclosed number of trials, the criteria or sorting rule changed. The participants were not
informed of this switch in any way except through the feedback that they had sorted incorrectly.

After a short practice block, the participants were asked to sort cards based on the changing
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categorization criteria. There was a total of 30 trials, ten for each category type (e.g., color,
shape, number). The percent of correct responses and reaction time for correct responses were
extracted. Reaction time was calculated in excel by averaging the reaction times of the correct
trials. Furthermore, percent correct was computed through the Tobi software. Reaction time was
utilized in the mediation analyses because of the lack of variability with the percent correct

measure.
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Chapter 4. Data Analysis

Numerous individual-level characteristics may influence executive function (Assari et al.,
2021; Friedman et al., 2008; Hook et al., 2013; Litkowski, 2017; Rhoades et al., 2011) or
physical activity (Alharbi, 2019; McMinn et al., 2013; Molnar et al., 2004; Wilk et al., 2018)
such as race/ethnicity and SES. Any demographic covariates that were not significant across
models were removed, and hypothesized multivariate models were re-analyzed in accordance
with the principle of parsimony, which posits that preference should be given to models
containing the fewest numbers of assumptions or variables, without compromising predictive or
explanatory value (McCullagh & Nelder, 1989). Frequencies for demographic characteristics

were calculated.

All analyses were conducted using the Statistical Package for Social Sciences (SPSS),
Version 26. Pearson’s product-moment bivariate correlations were utilized to examine
associations between, and independence of, ACE score, reported barriers to physical activity,
self-reported physical activity, measures of executive function, and perceived quality of physical
health. To minimize risk of biased parameter estimates and consistent with recommendations put
forth in the social sciences, a cutoff of r > .80 was used to determine multicollinearity (Abu-

Bader, 2011).

Multivariate mediation analysis was conducted using Model 6 from the PROCESS macro
for SPSS, Version 2.16 (Hayes, 2013). Barriers to physical activity was examined as a first-order
mediator, self-reported physical activity as a second-order mediator, and executive function
(each measure of executive function in a separate model) as a third order mediator, in the relation

between ACEs, and perceived quality of physical health. In the serial mediation models we
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controlled for demographic characteristics that include- age, race and gender. In serial mediation
analyses, several indirect and direct associations can be examined among the study variables. A
specific indirect effect refers to the effect of the independent variable on the dependent variable
through three mediators. In the current study, the following specific indirect effects can be
observed: ab = The total indirect effect, denoted as a...b... in our study, is the sum of all specific
indirect effects.; a.b. = ACEs related to perceived quality of physical health through barriers to
physical activity; a.b.= ACEs related to perceived quality of physical health through physical
activity levels; a.b.= ACEs related to perceived quality of physical health through one of the
domains of executive function (i.e., inhibition, cognitive flexibility, and working memory);
a.d.b,= ACEs is related to perceived quality of physical health through barriers to physical
activity and physical activity levels; a.d.b.= ACEs related to perceived quality of physical health
through barriers to physical activity and one of the domains of executive function; a.d..b.=ACEs
related to perceived quality of physical health through physical activity levels and one of the
domains of executive function a.d..d..b.= ACEs related to perceived quality of physical health
through barriers to physical activity, physical activity levels and one of the domains of executive

function.

Additionally, c symbolized the total effect of the IV on the DV which, in our study,
represents the association between ACEs and perceived quality of physical health prior to
considering the mediators of barriers to physical activity, physical activity and executive
function. By contrast, ¢ represents the direct effect, or the effect of the IV on the DV after
controlling for all mediators. Thus, in our study, ¢ represents the relation between ACEs and
perceived quality of physical health, accounting for the effects of barriers to physical activity,

physical activity levels and executive functioning.
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As a methodological technique, there are several advantages to using serial mediation
(Preacher & Hayes, 2008). First, comparison of mediator contribution to the linkage between IV
and DV, relative to the presence or absence of other variables in the model, is possible. Second,
potential confounding variables can be included as mediators or covariates, reducing likelihood
of biased parameter estimates. Third, bootstrapping is utilized, which is a resampling technique
that involves taking n cases, with replacement, from the original sample, allowing for an
estimating of the indirect effects in each resampled data set and the calculation of confidence
intervals. Bootstrapping lowers risk of Type 1 error and elevates power, especially for small
sample sizes, by creating empirical approximations of the sampling distributions and increasing
the likelihood of it resembling the actual distribution within the general population. Thus, serial
mediation via bootstrapping procedure represents a strong methodological approach to data

analysis and interpretation in correlational-based research, such as this study.
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Chapter 5. Results
Preliminary Analyses

Sample Demographics

The mean age of participants was 21.81 (SD = 4.75) years of age. Approximately 70% of
the sample identified as female (n = 53, 69.7%), 25% (n=19) of the sample identified as male,
2.7% (n=2) of the sample indicated that their gender was not listed, and one individual did not
respond. Most participants identified as White/Caucasian (72.0 %, n = 54), 14.7% (n=11)
identified as African/Black, 6.7% (n=5) identified as Hispanic/Latino/a, 2.7% (n=2) identified as
Asian, 1.3% (n=1) identified as American Indian/ Alaskan Native, and 1.3% (n=1) identified as
Pacific Islander. One participant did not respond (1.3%) to this question. The sample primarily
consisted of undergraduate students (82.7%; n=62); however, 17.3% (n=13) identified as a
graduate student. Most of the sample reported being right-handed (89.3%, n=67) and the
remaining participants reported being left-handed (10.7%, n= 8). Complete summary statistics

related to the demographic data collected from the participants can be found in Table 1.
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Table 1

Demographic Characteristics of the Sample

M (SD) / Frequency (%)

Age 21.81 (4.75)
Height 169.15 inches (10.43)
Weight 172.81 Ibs. (45.21)
Gender (Female) 53 (69.7)
Race (White) 54 (72.0)
Undergraduate 62 (82.7)
Right-handed 67 (89.3)

Full time enrollment 68 (90.7)
Bachelor’s degree 56 (74.7)

Job status (Yes) 44 (58.7)
Hometown (Rural) 39 (52.0)
Married/Domestic Partnership 8 (10.7)

Barriers to Physical Activity

Descriptive statistics were conducted to examine the most prevalent barriers to physical
activity reported in the current sample. Recall that barriers to physical activity were categorized
into seven different categories (see Table 2). On a category level, the most prevalent barriers to
physical activity reported were within the lack of energy (57.3%, n=43), lack of willpower
(57.3%, n=43) and lack of time categories (56%; n=42). On an individual barrier to physical
activity level, the most prominent barriers to physical activity were, “My day is so busy now, I
just don’t think I can make the time to include physical activity in my regular schedule” (66.7%;
n=50; from the lack of time category), “I’m just too tired after work to get any exercise” (65.3%;
n=49; from the lack of energy category), and “It’s easier for me to find excuses not to exercise
than to go out to do something” (60.0%; n=45; from the lack of willpower category). On
average, out of the seven barrier categories, participants response scores indicated that 2.31 (SD

= 1.75) barriers to physical activity categories are important to overcome. In other words, 2.31
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barrier categories create problems for participants engaging in physical activity. See Table 3 for

the frequency of the number of category barriers to physical activity reported in the sample.

Table 2

Frequencies of Barriers to Physical Activity

Frequency (%)
Lack of Energy 43 (57.3%)
Lack of Willpower 43 (57.3%)
Lack of Time 42 (56%)
Social Influence 28 (37.3%)
Fear of Injury 1(1.3%)
Lack of Skill 9 (12.0%)
Lack of Resources 7 (9.3%)

Note. Frequency = the number of people from the sample that struggle with that barrier (received a score of >5 or

higher in the category)

Table 3

Frequencies of the Number of Category Barriers to Physical Activity

Number of Category
Barriers Frequency (%)

18 (24.0%)
8(10.7%)
12(16.0%)
18(24.0%)
10(13.3%)
7(9.3%)
2(2.7%)
Total 75

o Ol WDN - O

ACEs

We summed the Conventional ACEs and Expanded ACEs to get the total Philadelphia

ACEs. The lowest ACE score reported in this sample was zero and the highest ACE score was
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seventeen. The average Philadelphia ACE score was 4.85 (SD = 4.262), see Table 4 for summary
statistics. When examined the conventional ACEs the average score was a mean score of 3.63
out of 15 and expanded ACE score of 1.187 out 5. On an individual question level, there are two
items from the conventional ACEs that impacted a larger percentage of the sample were, “While
growing up they lived with someone who was depressed or mentally ill” (60%; n=45), “While
growing up a parent, step-parent, or another adult living in their home, swore at them, insulted
them or put them down” (48%; n=36), and one item from the expanded ACEs that impacted to
population, “Did not feel that people in their neighborhood looked out for each other, stood up

for each other, and could be trusted” (41.3%; n=31).

Physical Activity Levels

Recall that MET represents the estimated amount of energy expended when being
physically active. Moderate, vigorous, and walking physical activity levels through the
calculation of MET scores/values. The average days and hours per week for each activity level
are presented in Table 4 along with average METs. Approximately, 13% (n=10) of the sample
reported that there was something that prevented them from doing their normal physical activity
in the last week. Some of the responses included sickness, injury, and starting a new job.
Furthermore, there was a statistical difference between the reported amount of days of physical
activity participants completed prior to the COVID-19 pandemic (M = 4.30, SD = 1.73
days) and moderate physical activity at the time of data collection (M = 3.34, SD = 1.94 days),
t(34) = 2.30, p = .028, but no statistical difference for reported duration (hours) of physical
activity completed prior to the COVID-19 pandemic (M = 1.86 hours, SD = 1.33) and at the time

of data collection (M = 1.79 hours, SD = 1.55), t(46)=.200, p = .843.
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A small percentage reported that (13%, n=10) reported that they were sick in the last
week, or something prevented them from participating in their normal physical activity.
Examples include sickness (e.g., cold, stomach issues), starting a new job and mental health. In
addition, a small percentage (7.9%, n=6) of the sample reported that they have permanent health
issues that interfere with regular physical activity. Some of the permanent health issues that
make it more difficult to engage in physical activity include physical injuries (e.g., back, hip,
ankle), mental health issues and asthma. All participants who reported sickness within the last
week or permanent health issues, still had the opportunity to report their physical activity
(vigorous, moderate, walking) within the last 7 days. If they reported any type of physical
activity, their total MET was still calculated and included in the analysis. If participants reported
that they did not engage in any form of physical activity within the last 7 days, they received a
score of ‘0’ for their total (MET). For instance, if a participant received a score of O for vigorous
physical activity (MET), score of 0 for moderate physical activity (MET), and a score of 0 for
walking (MET) their total MET would be equal to 0. If a participant received a score of 0 for
vigorous physical activity (MET) and a score of 600 for moderate physical activity (MET), and a

score of 462 for walking (MET) their total MET would be equal to 1,062.

Executive Function Tasks

Descriptive statistics were conducted on the reaction time and percent correct dependent
variables on Flanker Task, Sternberg Working Memory Task, and Wisconsin Card Sorting Task
and are presented in Table 5. The bivariate correlations between reaction time and percent

correct for the executive function tasks are presented in Appendix F.
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Perceived Quality of Physical Health

Descriptives were conducted on the overall quality of life questions and perceived quality

of physical health. See table 4.

Table 4

Descriptive Statistics for Expanded ACE Questionnaire, International Physical Activity

Questionnaire, and Executive Function Tasks

n

Mean (SD) / Frequency (%)

Barriers to Physical Activity 75 2.31 (1.75)
IPAQ
Vigorous PA METs 75 2130.17 (2128.09)
Vigorous PA Days/week 3.68 (1.69)
Vigorous PA Hours/day 1.55 (1.20)
Moderate PA METs 75 1220.98 (1898.70)
Moderate PA Days/week 3.34 (1.94)
Moderate PA Hours/day 1.79 (1.55)
Walking METs 75 2852.00 (2686.65)
Walking Day/week 5.24 (1.85)
Walking Hours/day 1.70 (1.57)
Total 75 4499.99 (4798.8)
ACEs
Philadelphia ACEs 75 4.84 (4.26)
Conventional ACEs 75 3.65(3.51)
>1 62 62 (83.1%)
Expanded ACEs 75 1.19 (1.28)
> 43 43 (58.4%)
1
WHOQOL
Overall Quality of life 75 64 (85.3%)
Satisfaction with Health 75 39 (52.0%)
Perceived Quality of Physical Health 74 68.32 (16.07)
Executive Function
Flanker (RT) 75 432.33 (57.48)
Flanker (% correct) 75 940 (.088)
Sternberg (RT) 75 2585.93(1021.65)
Sternberg (% correct) 75 650 (.079)
Wisconsin CS (RT) 75 1679.16 (502.65)
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Wisconsin CS (% correct) 75 725 (.117)

Notes. Mean and standard deviations of physical activity (PA), RT (reaction time), % correct (percent correct),
Wisconsin CS (Card Sorting). Overall Quality of life frequency represents the participants who rate their quality of
life as “good” or “very good”. The satisfaction of health frequency represents participants that “satisfied or “very”
satisfied with their health. > 1 represents participants that experienced 1 or more ACEs.

Bivariate Correlations

Bivariate correlations were utilized to look at the relationship among the variables.
Critical relations were present, but multicollinearity was not an issue because r’s < .8 (Table 7).
ACE scores were positively correlated with barriers to physical activity (r =.348, p =.002),
inhibitory control (r = .098, p =.403), working memory (r = .085, p = .466), cognitive flexibility
(r =.148, p =.206), and physical activity levels (r =.226, p =.051), and negatively correlated

with perceived quality of physical health (r = -.385, p <.001) (See table 5).

Table 5

Bivariate Correlations of Variables in the Serial Mediation Model

n 1. 2. 3. 4, 5. 6. 7.
1. ACEs 75 ---
2. Barriers to PA 75 .348™
3. PA levels (MET) 75 226 -.238" ---
4. Flanker (RT) 75 .098 101  -141 -
5. Sternberg (RT) 75 .085 .239* 142 213
6. Wisconsin CS (RT) 75 .148 156 -.108 .044 118 ---
7. Quality of Life 74 -385" -418™ -315" .065 -.093 -.104 ---

Note: SD= Standard Deviation, ** Correlation is significant at the p < 0.01 level (2-tailed). *Correlation is
significant at the p < 0.05 level (2-tailed). MET (metabolic equivalent task), ACEs (Philadelphia adverse childhood
experiences), PA (physical activity), RT (reaction time), Wisconsin CS (card sorting).

Serial Mediation

Inhibitory Control

Because of the multiple indicators of executive function, three separate serial mediation

models were conducted. The first model examined inhibitory control as one of the serial
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mediators of perceived quality of physical health (Figure 1, Tables 6). A significant total effect
was observed in the model (c = -1.61, SE = .416, p = .0003, 95% CI [-2.44, -.775]). The direct
effect of ACEs on perceived quality of physical health was nonsignificant when mediators were
controlled (¢’=-.664, SE =.430, p =.127, 95% CI [-1.52, .195]). Additionally, several indirect
effects were observed in this model. First, the total indirect effect of ACEs on perceived quality
of physical health (ab =-.94, SE =.31, 95% CI [-1.68, -.445]) was significant. Second, higher
ACE scores were associated with more barriers to physical activity and, in turn, lower perceived
quality of physical health (a.b.=-.53, SE = .26, 95% CI [-1.14, -.13]). Third, higher ACE scores
were associated with higher physical activity levels, which in turn, related to lower perceived
quality of physical health (a.b.= -.58, SE = .31, 95% CI [-1.28, -.09]). Finally, higher ACE scores
were associated with more barriers to physical activity, lower physical activity levels, which in
turn, related to lower perceived quality of physical health (a.d..b.=.15, SE =.10, 95% CI [.02,

39]).

There were also several hypothesized indirect effects that were nonsignificant. ACEs and
perceived quality of physical health were not serially mediated through barriers to physical
activity, physical activity levels, and inhibitory control (a.d..d.b.= .00, SE = .01, 95% CI [-.02,
.02]). Furthermore, inhibitory control did not mediate the relationship between ACEs and
perceived quality of physical health (a,b.= .02, SE =.08, 95% CI [-.15, .20]). Additionally, a
specific indirect effect was not observed for ACEs through barriers to physical activity and
inhibitory control (a.d.b.= .00, SE = .02, 95% CI [-.03, .06]), indicating that barriers to physical
activity and inhibitory control do not mediate the relationship between ACEs and perceived

quality of physical health. Lastly, physical activity levels and inhibitory control did not mediate
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the relationship between ACEs and perceived quality of physical health (a.d..b.=-.01, SE = .04,

95% Cl [-.10, .06]).

Table 6

Specific Indirect Effects Between ACEs and Quality of Life Serial Mediation Utilizing Barriers
to Physical Activity, Physical Activity Levels and Executive Function (Reaction Time).

95% ClI
Effect b Lower Upper
Inhibitory ab -.94 -1.68 -.46
Control aib1 -53 -1.14 -13
azbz -.58 -1.28 -.09
asbs .02 -.15 .20
aid21b2 A5 .02 .39
aidsibs .00 -.03 .06
axds2bs -.01 -.10 .06
aid21d32bs .00 -.02 .02
R2 .385***
Working ab -1.00 -1.74 -47
Memory aib1 -.56 -1.21 -12
azhe -.63 -1.37 -.10
asbs .04 =17 A3
aid2ibe A7 .02 41
ai1dsibs .03 -.02 17
axds2bs .04 -.09 A7
aid21d 32b3 -.01 -.05 .02
R2 .388***
Cognitive ab -.98 -1.70 -.46
Flexibility aib1 -.52 -1.12 -12
azhe -.60 -1.32 -.09
asbs -.01 -.15 A2
aid21be .16 .02 .38
aidsibs -.00 -.05 .04
axds2bs .00 -.05 .01
a1021032b3 -.00 -.02 .01
RZ .382***

Note. a, b, ¢, and ¢’ represent unstandardized regression coefficients: a; = direct effect of ACEs on barriers to PA; a;
= direct effect of ACEs on PA levels; as = direct effect of ACEs on executive function; by = direct effect of barriers
to PA on quality of life; b, = direct effect of PA levels on quality of life; bs = direct effect of executive function on
quality of life; d21= direct effect of barriers of physical activity to physical activity levels; ds;= direct effect of barrier
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to physical activity to executive function; ds;= direct effect of physical activity levels to executive function. ab =
Total Indirect Effect; a;b: = specific indirect effect through barriers to PA; azb, = specific indirect effect through PA
levels; ashs = specific indirect effect through executive function;a;d»1b,= specific indirect effect through barriers to
PA and PA levels; aids;bs= specific indirect effect through barriers to PA and executive function; a,ds2bs= specific
indirect effect through physical activity levels and executive function; a;d,;dssbs=specific indirect effect through
barriers to physical activity, physical activity levels, and executive function. R? = total indirect effect variance
accounted for by the model. Cl = 95% confidence interval; 5,000 bootstrap samples; age, sex, race/ethnicity used as
covariates.*** p < .001. bolded indirect effects are significant indirect effects.

Figure 1

Serial Mediation with Inhibitory Control (reaction time) as a Third-order Mediator

Physical

_ dy=-.002
dyr=.1039.7" Activity
Barriers to -

Physical Activity

—
— Inhibitory Control

— ¥ .\-

c=-1.61" N
Perceived Quality of

¢'=-.664 Physical Health

Note. a, b, ¢, and ¢’ represent unstandardized regression coefficients: a; = direct effect of ACEs on barriers to PA; a,
= direct effect of ACEs on PA levels; a; = direct effect of ACEs on executive inhibitory control; by = direct effect of
barriers to PA on perceived quality of physical health; b, = direct effect of PA levels on perceived quality of
physical health; bs = direct effect of inhibitory control on perceived quality of physical health; d2;= direct effect of
barriers of physical activity to physical activity levels; ds;= direct effect of barrier to physical activity to inhibitory
control; ds;= direct effect of physical activity levels to inhibitory control; c= total effect of ACEs on perceived
quality of physical health; ¢’= direct effect of ACEs on perceived quality of physical health. * <.05 and bolded
arrows are significant direct pathways.

Working Memory

The second model observed working memory as one of the mediators of perceived
quality of physical health (see Figure 2, Table 6). A significant total effect was observed (c = -
1.61, SE = .416, p =.0003, 95% CI [-2.44, -.775]). The direct effect of ACEs on perceived

quality of physical health was nonsignificant when mediators were controlled (¢’=-.604, SE =
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429, p =.1646, 95% CI [-1.46 to .254]). Additionally, four significant indirect effects were
observed in this model. First, the total indirect effect of ACEs on perceived quality of physical
health (ab=-1.00, SE=.34, 95% CI [-1.74, -.468]) was significant. Second, higher ACE scores
were associated with more barriers to physical activity and, in turn, lower perceived quality of
physical health (a.b.= -.56, SE = .28, 95% CI [-1.20, -.122]). Third, higher ACE scores were
associated with higher physical activity levels, which in turn, related to lower perceived quality
of physical health (a.b.= -.63, SE = .32, 95% CI [-1.36, -.103]). Fourth, higher ACE scores were
associated with more barriers to physical activity, lower physical activity levels, and in turn,

lower perceived quality of physical health (a.d.b.=.17, SE = .20, 95% CI [.02 to .41]).

All other indirect effects in this model were nonsignificant. ACEs and perceived quality
of physical health were not serially mediated through barriers to physical activity, physical
activity levels and working memory (a.d..d-.b.= -.01, SE = .02, 95% CI [-.05, .02]). Working
memory did not mediate the relationship between ACEs and perceived quality of physical health
(a:b=-.04, SE=.07, 95% CI [-.17, .13]). Additionally, a specific indirect effect was not observed
for ACEs through barriers to physical activity and working memory (a.d..b.= .03, SE = .05, 95%
CI [-.02, .17]), indicating that barriers to physical activity and working memory did not serially
mediate the relationship between ACEs and perceived quality of physical health. Lastly, physical
activity levels and working memory did not serially mediate the relationship between ACEs and

perceived quality of physical health (a.d.b.= .04, SE = .06, 95% CI [-.09, .17
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Figure 2

Serial Mediation with Working Memory (reaction time) as a Third-order Mediator
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Note. a, b, ¢, and ¢’ represent unstandardized regression coefficients: a; = direct effect of ACEs on barriers to PA; a;
= direct effect of ACEs on PA levels; as = direct effect of ACEs on working memory; b; = direct effect of barriers
to PA on perceived quality of physical health; b, = direct effect of PA levels on perceived quality of physical health;
bs = direct effect of working memory on perceived quality of physical health; d;= direct effect of barriers of
physical activity on physical activity levels; ds;= direct effect of barrier to physical activity on working memory;
dso= direct effect of physical activity levels on working memory; c= total effect of ACEs on perceived quality of
physical health; ¢’= direct effect of ACEs on perceived quality of physical health. * <.05 and bolded arrows are
significant direct pathways.

Cognitive Flexibility

The third model examined cognitive flexibility as one of the mediators of perceived
quality of physical health (see Figure 3 for indirect effects, Table 6). A significant total effect
was observed (c =-1.61, SE = .42, p =.003 95% CI [-2.44, -.775]). The direct effect of ACEs on
perceived quality of physical health was nonsignificant when mediators were controlled (¢’= -
.628, SE = .43, p = .15, 95% CI [-1.49, .23]). Additionally, four significant indirect effects were
observed in this model. First, the total indirect effect of ACEs on perceived quality of physical

health (ab = -.98, SE = .31, 95% CI [-1.70, -.46]) was significant. Second, higher ACE scores
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were associated with more barriers to physical activity and, in turn, lower perceived quality of
physical health (a.b .= -.52, SE = .16, 95% CI [-.70, -.07]). Third, higher ACE scores were
associated with higher physical activity levels, which in turn, related to lower perceived quality
of physical health (a.b.= -.38, SE =.25, 95% CI [-1.12, -.12]). Fourth, higher ACE scores were
associated with more barriers to physical activity, lower physical activity levels, and in turn,

lower perceived quality of physical health (a.d.b.=.16, SE = .09, 95% CI [.02, .38]).

All other indirect effects were nonsignificant. ACEs and perceived quality of physical
health were not serially mediated through barriers to physical activity, physical activity levels,
and cognitive flexibility (a.d.d.b.= -.00, SE = .01, 95% CI [-.02, .01]). Cognitive flexibility did
not mediate the relationship between ACEs and perceived quality of physical health (a:b.= -.01,
SE =.06, 95% ClI [-.15, .12]). Additionally, a specific indirect effect was not observed for ACEs
through barriers to physical activity and cognitive flexibility (a.d.b.= -.00, SE = .02, 95% CI [-
.05 to .04]), indicating that barriers to physical activity and cognitive flexibility did not mediate
the relationship between ACEs and perceived quality of physical health. Lastly, physical activity
levels and cognitive flexibility did not mediate the relationship between ACEs and perceived

quality of physical health (a.d-b.= .00, SE = .01, 95% CI [-.05, .06]).

In summary, the patterns of indirect and direct effects were consistent across all three
domains of executive function. However, the hypothesized serial mediation model was only
partially supported. Barriers to physical activity and physical activity levels serially mediated the
relationship between ACEs and perceived quality of physical health. Contrary to the hypothesis,
the relationship between ACEs and perceived quality of physical health was not serially

mediated by the third-order mediator, executive function

53



Figure 3

Serial Mediation with Cognitive Flexibility (reaction time) as a Third-order Mediator
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Note. a, b, ¢, and ¢’ represent unstandardized regression coefficients: a; = direct effect of ACEs on barriers to PA; a;
= direct effect of ACEs on PA levels; a; = direct effect of ACEs on cognitive flexibility; b1 = direct effect of barriers
to PA on perceived quality of physical health; b, = direct effect of PA levels on perceived quality of physical health;
bs = direct effect of cognitive flexibility on perceived quality of physical health; d2i;= direct effect of barriers of
physical activity on physical activity levels; dz= direct effect of barrier to physical activity on cognitive flexibility;
ds= direct effect of physical activity levels on cognitive flexibility; c= total effect of ACEs on perceived quality of
physical health; c’= direct effect of ACEs on perceived quality of physical health. * <.05 and bolded arrows are
significant direct pathways.
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Chapter 6. Discussion

This dissertation examined the interrelations of ACEs, barriers to physical activity,
physical activity levels, executive function, and perceived quality of physical health in a sample
of seventy-five undergraduate students. This study found that barriers to physical activity and
physical activity levels were serial mediators to the relationship between ACEs and perceived
quality of physical health. However, the current study had insufficient evidence to support the
hypothesized third-order mediator, executive function, in the relationship between ACEs and
perceived quality of physical health. Overall, the results suggest that adversity during childhood
is related to perceived quality of physical health in adulthood, “through” barriers to physical
activity and physical activity levels. The term “through” means that barriers to physical activity
and physical activity levels are important factors in understanding the relationship between the
independent variable (ACEs) and dependent variable (perceived quality of physical health).
Barriers to Physical Activity

On average, the participants reported struggling with approximately three out of the
seven possible category-level barriers to physical activity. Specifically, more than half of the
participants reported that they struggled with lack of energy, lack of willpower, and lack of time.
These results align with previous research indicating the most common barrier to physical
activity is lack of time (Chang et al., 2018; El Gilany et al., 2011) and lack of willpower (Chang
et al., 2018). It may be that college students are under immense pressure to stay on top of school,
work, and family responsibilities that they are overwhelmed and simply cannot find the time in
the day to engage in physical activity. In the Appalachian region, a high proportion of students
work part- or full-time jobs (Pollard & Jacobsen,2021;Scommegna et al.,2012) and likely have

increased family responsibilities due to the pandemic (Uppercue, 2020) in addition to being a
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college student. Moreover, even if college students are finding time to exercise between classes,
studying, and work, the COVID-19 pandemic altered access to public and private gyms,
university physical activity centers, and community centers. The current study took place during
the COVID-19 pandemic but after access had been restored to various community resources for
physical activity. It is quite possible that individuals still felt unsafe to use these facilities given
the ongoing pandemic and the overall exhaustion from pandemic contributed to the prevalence of
perceived barriers to physical activity.

Most of the previous literature examining physical activity levels failed to concurrently
examine perceived barriers to physical activity. The current study highlights the importance of
considering perceived barriers to physical activity whenever one is interested in measuring
physical activity. The two variables were highly correlated such that if a person is experiencing
more barriers to physical activity, they are more likely to have lower physical activity levels.
Moreover, in research investigating physical activity levels, it is important to consider why some
individuals are reaching activity goals and others are not. Including a measure of perceived
barriers to physical activity sheds some light on the why. If someone is unable to reach their
personally desired or CDC recommended level of physical activity each week because of the
extensive barriers they are facing it is not that the individual does not know the mental and
physical benefits of engaging in physical activity, it is that there are societal barriers making it
more difficult for them to complete it. Identifying the barriers to physical activity within various
communities and groups of people may allow for the development of better policies, better use of
funding, and eventually increased levels of physical activity and improved overall physical

health. Thus, increasing rates of physical activity for individuals who report experiencing
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barriers to physical activity becomes more about breaking down those barriers and less about

providing education about the importance of physical activity.

Previous literature explains that barriers to physical activity causes an increase in
sedentary behaviors (Farah et al., 2021). Similarly, our results revealed there was a significant
negative association between barriers to physical activity and physical activity levels. The more
barriers to physical activity an individual reported, the lower their reported physical activity
(e.g., METSs). Additionally, barriers to physical activity were negatively associated with
perceived quality of physical health indicating that the more barriers to physical activity
someone experiences the lower their perception of quality of physical health. This is consistent
with research that reveals that participating in physical activity can enhance a person's overall

quality of life (Berger et al., 2007; Kokandi et al., 2019).

ACEs

The current study was interested in using the Philadelphia ACE measure within the
mediation analysis to capture additional ACEs that were not within the original 10 proposed by
Feletti and colleagues (1998). The average ACES score for the Philadelphia ACE measure is
4.85 out of 21. However, we could also examine the number of conventional ACEs within this
sample. When looking at the more conventional ACEs (e.g., emotional abuse, physical abuse,
sexual abuse, emotional neglect, physical neglect, domestic violence, household substance abuse,
household mental illness and incarcerated household member) the population had a mean score
of 3.63 out of 15 and expanded ACE score (e.g., felt discrimination, adverse neighborhood
experiences, bullied and lived in foster care) of 1.187 out 5. Our samples ACEs scores were

inconsistent with previous literature, because other researchers have reported an average of 2 on
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the conventional ACE score and a score of 3 on the expanded ACEs (Le-Scherban et al., 2018).
However, our data is more consistent with data reported from participants within Appalachian
populations in which 50 - 62% participants reported experiencing at least one ACE
(Chanlongbutra et al., 2018; Iniguez & Standowski, 2016). Moreover, the current data is
consistent with work of Wade and colleagues (2016) in which 67.5% of participants endorsed
experiencing > 1 conventional ACEs, and 58.8% endorsed experiencing > 1 expanded ACEs.
Conventional ACEs might be more common in this region than the experiences included within
the expanded ACEs. This would need to be replicated in a much larger sample before further

generalizations.

Physical Activity Levels

The total METSs and walking METS reported in the current study are twice as high as
rates reported in previous research (Wong et al., 2018). Vigorous physical activity and moderate
physical activity METs were nearly 10 times larger than previously reported METs (Calestine et
al., 2017; Wong et al., 2018). These results were very surprising given the similarities between
samples (e.g., predominately White college students) and the number of barriers to physical
activity reported in the sample. It is possible that the current sample is not representative of the
average physical activity levels of college students. Perhaps this research opportunity was more
appealing to individuals who are more inclined to be physically active than individuals who do
not particularly enjoy physical activity. It is also possible that the participants included in the
study were more active because of the number of opportunities at the university and within our
region for students to engage in physical activity (e.g., hiking, walking, biking, kayaking,
campus gym, group fitness). Furthermore, it is important to consider that MET values may not

represent the true energy exerted during physical activity and METs are likely overestimates of
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actual physical activity amounts (Lee et al., 2011). Finally, each person’s physical activity will
vary based on certain factors (e.g., weight, age and health, intensity with which each activity
being performed; Metabolism, 2020).

Another important consideration is that the participants had METSs that were so high, they
were potentially indicative of over-exercise. Perhaps, participants were coping with adversity or
stress by exercising beyond what is adaptive for physical and mental health. Furthermore, the
IPAQ-SF lists examples of physical activity that include digging and carrying light loads, which
may be completed as part of physical labor for a job rather than leisurely physical activity. More
labor-intensive jobs often are related to lower incomes, which may indicate more financial
hardship. To try to investigate these possibilities within the measures of the current study, post
hoc correlations were examined with specific items on the WHO quality of life measure (i.e.,
“are you able to accept your bodily appearance” and “have you enough money to meet your
needs?”’) and overall MET score. However, neither correlation was statistically significant and
thus there is insufficient evidence to support this speculation in the current study. In the future, it
may be better for researchers to use the longer version of this measure, because it separates
physical activity and physical labor at work or at least consider collecting data related to the
participant’s current occupation. Future research may also wish to include a survey on body
satisfaction to better understand potentially unhealth levels of physical activity.

Executive Function Tasks

The average reaction times for cognitive flexibility and working memory in the current
study were twice as long as the average reaction times reported in previous research (Ji & Wang,
2018). However, the average reaction time for inhibitory control in the current study was faster

than previous research (Ji & Wang, 2018). Although our study was looking at the same domains
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of executive function (i.e., inhibitory control, cognitive flexibility, and working memory) as
previous research, different tasks were used to assess each domain. For instance, Ji and Wang
(2018) used the Go-No-Go task to assess inhibitory control), N-back task to assess working

memory, and alphabetical switching to assess cognitive flexibility.

In addition to the specific task differences, it is also possible that these discrepancies
could be due to the fact that performance on executive function tasks is influenced by other
factors such as tiredness, caffeine consumption, emotional state, and motivation (Marcora et al.,
2009; McLennan et al., 2016; Pessoa, 2009). Factors such as time of day and caffeine intake
should be more closely examined in future research. Moreover, even within previous work that
has used the same tasks as the current study (i.e., Flanker, Wisconsin Card Sort, Sternberg
Working Memory) the specific procedures of each task may differ from study to study (e.g.,
maximum trial length, number of trials) and these small differences may result in large

performance differences.

Perceived Quality of Physical Health

This study examined the physical health domain of the WHO questionnaire 68.33. The
average physical health domain score (M = 68.33) is consistent with the general norms (M = 70)

for the physical health domain (Hawthorne et al., 2006; Purba et al., 2018; Wong et al., 2018).

Bivariate Correlations

It was hypothesized that ACEs would be positively associated with barriers to physical
activity, reaction times of inhibitory control, cognitive flexibility, and working memory and
negatively associated with self-reported physical activity levels and perceived quality of physical

health. Some of our hypotheses were supported while others were not. There was a positive
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association between ACEs and barriers to physical activity, indicating that a higher ACE score
was related to more perceived barriers to physical activity. This result is consistent with previous
research that reported participants who had higher ACEs reported that they did not engage in
physical activity because of health problems, lack of time, lack of motivation, lack of work, or

family obligations (Gwin et al., 2019).

Additionally, ACEs and perceived quality of physical health were negatively related such
that individuals with more ACEs had lower perceptions of the quality of their physical health.
This association is also consistent with previous research indicating that quality of life in
adulthood is related to adversity in childhood (Nelson et al., 2020), as well as physical, mental,
emotional, and social functioning (CDC, 2019). Moreover, adults that experienced at least one
ACE reported worse physical health were more likely to report functional limitations (i.e., limits
in activity due to physical, mental, or emotional problems) and were significantly more likely to
report diagnosis of diabetes or heart attack than respondents who did not report an ACE (Monat

& Chandler, 2015).

The associations between ACEs and reaction time of correct trials on all three executive
function tasks were nonsignificant. This was unexpected given the relationship between
executive function and ACEs is well-supported in the literature (Ji & Wang, 2019; Kelder et al.,
2018; Lund et al., 2020). The current study differs slightly from previous research on ACEs and
executive function. For example, the current study used the Philadelphia ACEs questionnaire
(Cronholm et al., 2015) whereas the childhood trauma questionnaire (Ji & Wang, 2019),
Behavioral Risk Factor Surveillance Analysis (Ji & Wang, 2019), and the traditional ACEs
questionnaire (Maja et al., 2021) were used in previous work. The Philadelphia ACEs

questionnaire covers a more comprehensive range of possible adversities. It expanded the
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original ACEs questionnaire by adding five more categories: witness violence, felt
discrimination, adverse neighborhood experience, bullied, and lived in foster care (Cronholm et
al., 2015). In addition, the original ACEs questionnaire utilized a rating system that only had yes/
no answers, while the Philadelphia ACEs questionaries had a more complex rating scale, that
included multiple different answer choices (e.g., some yes/ no answers”, some “once”, “a few
times”, or “many times” answers). When we examined the association between conventional
ACEs (9 categories, 15 questions) and executive function and expanded ACEs (5 categories, 6
questions) and executive function, the correlations were still nonsignificant. Indicating that no
matter how we separate the ACEs questionnaire it was still indicating a nonsignificant
correlation. Furthermore, it is also possible that the executive function tasks did not replicate
previous work, this may be due to some of the methodological decisions that were made. Which
might include the decision to complete the executive function task after the surveys. It is possible
that the participants felt uneasy while completing executive function task, because prior they
were asked to reflect on two sensitive topics- their childhood adversities and their health.
Another methodological decision that might have impacted the results is the fact that the
inhibitory control task and the cognitive flexibility task required participants to respond in a
certain amount of time, and no response is considered an incorrect trial. If we measured
participants true reaction time without any parameters, we may possibly see different results.
Finally, additional factors such as caffeine intake, fatigue, and motivation may have impacted

participants performance on the executive function tasks.

The association between ACEs and total physical activity levels (i.e., METSs) was not
significant. This result is surprising because Monat and Chandler (2015) found that people who

experienced at least one ACE exercised less within the last month compared to people who have
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not experienced any ACE. Our results may have differed due to the fact that physical activity is
being measured differently in previous literature (Monat & Chandler, 2015) or because the
current sample reported a surprisingly high amount of physical activity. Perhaps, participants
were already engaging in physical activity as an adaptive coping mechanism for stress or
adversities. Future research should consider adding measures of motivation or reasons for
engaging in physical activity.

Serial Mediation

Across models, the relationship between ACEs and perceived quality of physical health
was serially mediated through barriers to physical activity and physical activity levels. Higher
ACE scores were associated with more barriers to physical activity, lower physical activity
levels, which in turn, resulted in lower perceived quality of physical health. Moreover, a specific
indirect effect was observed through barriers to physical activity indicating that higher ACE
scores were associated with more barriers to physical activity, which in turn, was associated with
lower perceived quality of physical health. To our knowledge there is not research that examines
barriers to physical activity and physical activity levels. However, there is research that reveals
that people who have higher ACEs scores are likely have lower physical activity levels (Monat

& Chandler, 2015).

However, the specific indirect effect through physical activity level indicated that higher
ACE scores were associated with higher physical activity levels, which in turn, was associated
with lower perceived quality of physical health. This indirect effect is the opposite of what one
would predict given the previous literature on ACEs, physical activity, and physical health. Past
research suggest that higher ACE scores are associated with lower physical activity levels

(Krinner et al.,2020; Monat & Chandler, 2015) and higher physical activity is associated with
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better physical health (Anokye et al., 2012; Gill et al., 2013) Therefore, it seems that the serial

mediators of barriers to physical activity and physical activity levels function best together.

Conversely, we found that higher physical activity levels were associated with lower
perception of quality of physical health. These findings are inconsistent with the literature that
says physical activity can be seen as a potential resilience factor that can maintain/enhance
physical health. A potential explanation might be the decision to use the total metabolic
equivalent task (MET)-min/week (e.g., vigorous, moderate, walking) within the last 7 days to
represent physical activity levels, as opposed to using the number of minutes someone
participated in physical activity in the last 7 days. The overall MET utilizes a special calculation
to sum the amount of energy expended carrying out three types of physical activity (vigorous,
moderate, and walking). For example, if someone reports moderate physical activity for 30
minutes 6 days a week then the total MET minutes for moderate physical activity are 4 X 30 X
6= 720 MET minutes a week. Then, the overall MET was calculated by summing the MET
minutes achieved in each category (walking, moderate activity, and vigorous activity) to get total
MET minutes of physical activity a week. It is possible that this calculation was too complex and
included too many different types of physical activity (vigorous, moderate, and walking), making
it difficult to understand the relationship between the two constructs. Perhaps, if we used the
number of minutes someone participated in moderate physical activity (e.g., bicycling, carrying
light loads, doubles tennis), it would provide more clarity around this relationship. It would focus
on the amount of time spent engaging in one type of physical activity as opposed to the amount

of energy expended engaging in multiple types of physical activity.

Furthermore, across all three serial mediation models, when executive function was

included as a third-order mediator, the serial mediation was no longer significant. This
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demonstrated that executive function was not a serial mediator, nor mediator, between ACEs and
perceived quality of physical health. This was unexpected, considering it is well cited that ACEs
are associated with executive function performance (Ji and Wang et al., 2018; Kelder et al.,
2018; Lund et al., 2020: Maja et al., 2021; Trossman et al., 2021), and previous research
highlights the “synergistic” reciprocal role executive function plays with physical activity
(Foster, 2015) and quality of life (Allan et al., 2016). However, others have observed multiple
domains of executive function and report a non-significant association between childhood
adversity and cognitive flexibility (Augusti & Melinder, 2013; Bucker et al., 2012) and
inhibitory control (Augusti & Melinder, 2013; Bruce et al., 2013; Carrion et al., 2008) similar to
the current study. The inconsistent patterns in previous research could also be due to the wide
variety of specific tasks available to assess the various domains of executive function. The
current study selected tasks based on those highlighted within the NIH Toolbox Cognitive
Battery; however, including multiple assessments of inhibitory control, working memory, and
cognitive flexibility may lead to more stable results. Perhaps, certain domains of executive
function or even performance on specific tasks within the same domain of executive function are

impacted differently by early adversity.

This could also be due to the wide variety of specific tasks available to assess the various
domains of executive function. The current study selected tasks based on those highlighted
within the NIH Toolbox Cognitive Battery; however, including multiple assessments of

inhibitory control, working memory, and cognitive flexibility may lead to more stable results.

It is also possible that the use of executive function tasks rather than a questionnaire led
may explain the inconsistency of the current study with previous work (Cushman et al., 2021;

Maja et al., 2021; Trossman et al., 2021). For example, Trossman and colleagues (2021)
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measured executive dysfunction with the Barkley Deficits in Executive Functioning Scale—
Short Form: Self-Report (BDEFS-SF:SR). This scale asks participants to reflect on the last six
months, and rate if they experienced difficulty in the last 6 months with time management,
planning, organization and emotion regulations. Other researchers have used questionnaires that
ask participants to rate how well statements related to motivational drive, strategic planning,
organization, impulse control, and empathy describes them. Therefore, measuring one’s
perception of executive function as opposed to measuring participants’ executive function
objectively via tasks that utilize various domains of executive function may explain the current
results. It is also possible that the executive function task did not fit well in the model because it

was the only construct measured objectively rather than subjectively in the study.

Another possible explanation is that there are other resilience or protective factors at play
that were not measured in the current study. Some of the protective factors might include
relationship with caregivers, problem solving skills, self-regulation (Jamieson, 2019). If adequate
protective factors are in place, then a person is less likely to have developmental problems
(Jamieson, 2019). For example, if a participant was able to feel safe after the toxic stress they
experienced, the developing brain could have been protected from negative effects (Jamieson,
2019). In addition, it could be that examining executive function and physical health does not
directly capture the relationship. Perhaps, it could be due to the fact that executive function is
related to quality of life in populations that may have a disability or have chronic health
conditions (Love et al., 2016; Ratiu et al., 2017; Stern et al., 2017), as opposed to healthy
populations. Suggesting that executive function might help individuals who may experience a

lower quality of life, maintain or improve their overall quality of life.
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Lastly, one may look back to the life course perspective for an explanation as to why
executive function did not serve as a third-order mediator. Based on the results of serial
mediation we saw the connection between the phases of the life course perspective and study
variables that include ACEs, barriers to physical activity, physical activity levels, and perceived
quality of physical health. For example, people who experienced multiple ACEs (cohort) were
likely to have more barriers to physical activity (turning point, transition), which in turn lower
quality of life (life event). Suggesting that people endorsing more ACEs, may have difficulties
transitioning through different stages/milestones in life and may not use adaptive coping
strategies to help mitigate the lasting effects of ACEs, which could potentially affect their health
in adulthood. This connection between the life course perspective and the serial mediation results
supports the idea of executive function not being a third order mediator because executive
function does not directly connect with any of the four phases of the life course perspective.

Limitations and Future Directions

This current study is not without limitations. The use of in-person, self-report
methodology for physical activity, early adversity, barriers to physical activity, and perceived
quality of physical health may have been affected by external bias. That is participants may have
picked the more socially desirable answer or may not have been able to accurately assess
themselves (Athubaiti, 2016). Additionally, two of the subscales of the barriers to physical
activity survey had unacceptable estimates of internal consistency. The psychometric properties
of the barriers to physical activity have not been extensively considered in other research.
However, Sawchuk and colleagues (2011) also found low internal consistency for items within
the lack of resources subscale. This restricted the ability of the current study to detect an effect in

this particular barrier category.
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Moreover, research indicates that people tend to overestimate physical activity levels
when using self-report measures (Boon et al., 2010; Corder et al., 2010). Thus, researchers may
want to consider including subjective and objective measures of physical activity (e.g.,
anticgraph, accelerometry) to better understand the extent to which physical activity impacts the
relationship between ACEs and perceived quality of physical health. Moreover, research reveals
that anonymous survey methods promote greater disclosure of sensitive or stigmatizing
information as opposed to non-anonymous survey methods (Murdoch et al., 2014). Although we
reassured participants that survey responses would not be linked to their name, there is the
possibility that participants did not feel the in-person study was anonymous, which could have
potentially impacted survey responses. Future research might consider collecting the survey
measures via an online platform and then asking participants to come to the lab for collection of

any objective measures.

Participants who reported sickness within the last seven days still had the opportunity to
report their physical activity within the last seven days and if that resulted in an MET calculation
it was included in the current analysis. This decision criterion could have decreased the average
METs in the current study because participants who were sick or injured completed less than
their typical amount of physical activity. Perhaps, if researchers decide to use a self-report
questionnaire to measure physical activity, they may want to ask participants to reflect on their
normal physical activity schedule as opposed to their physical activity within the last 7 days.
Another potential limitation is that the perceived quality of physical health variable only
examines quality of life in terms of physical health, as opposed to overall quality of life.
However, there are multiple aspects of quality of life (physical health, psychological, social

relationships and environment) in adulthood that have been related to adversity in childhood
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(Nelson et al., 2020). The current investigation was focused on physical health, but future
research could examine whether barriers to physical activity and physical activity levels serially
mediate the relationship between childhood adversity and the psychological health, social

relationship health, and environmental health domains.

In addition, our results are limited in terms of generalizability because the sample size is
relatively small and consisted of predominantly White, female college students. Although we
statistically controlled for the impact of certain demographic variables (i.e., sex, age, and race), it
is important for future research to include more diversity. For example, the current study
included participants from a very narrow age range limiting the generalizability of results within
the context of age. Most participants in the current study identified as White. Barriers to physical
activity are more likely to be reported by minority groups. For instance, Latinx and African
American people from underserved populations report chronic health conditions (Joseph et al.,
2015). Similarly, Hispanics engaged in physical activity the least (31.7%), followed by non-
Hispanic Blacks (30.3%) and non-Hispanic Whites (23.4%; CDC, 2020). Therefore, the current
results only extend to other majority White samples. Future research is required with a more
racially diversity sample in order to extend the current patterns on the interrelations of barriers to

physical activity, physical activity and quality of physical health.

Despite the empirical research/rationale surrounding my study variables, there may be
additional variables to consider. Researchers might want to examine the impact of other
protective factors (i.e., relationship with caregivers, problem solving skills, self-regulation) that
serve as a pathway in the interrelations of ACES, physical activity, executive function, and
perceived quality of physical health. Perhaps, researchers should examine how resiliency plays a

moderating role in the relationship between ACEs and perceived quality of physical health.
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Future research may consider examining additional ways of measuring executive function or
perhaps examine academic performance instead of or in addition to executive function. This may
provide more insight on the role cognition plays in the relationship. Moreover, research
questions should examine the interrelations of ACEs, physical activity, and quality of physical
health in a diverse adolescent sample. Gaining clarity around the factors that play a role in
adolescents' physical health, could allow researchers to intervene at a younger age. Intervening at
a young age could serve as a potential resilience factor of ACEs that could improve health
outcomes in adulthood. Interventions and educational efforts may want to focus efforts on
reducing barriers to physical activity, increasing physical activity and resilience building efforts
in populations that are more prone to early adversity efforts and health disparities, as it may be
linked to quality of physical health and may represent important avenues for interventions.

Conclusions

The current study contributes to the existing literature regarding the impact of ACEs on
perceived quality of physical health by highlighting the role of barriers to physical activity and
physical activity levels as potential explanatory mechanisms of action linking ACEs and
perceived quality of physical health. This study reiterates the importance of implementing
physical activity in your daily life to enhance or maintain overall quality of physical health.
Barriers to physical activity were linked to amount of physical activity and overall perceived
quality of physical health. Thus, interventions aimed at reducing barriers to physical activity
should be prioritized when trying to increase physical activity in populations that are more prone

to early adversity efforts.

70



References

Abu-Bader, S. H. (2016). Advanced and multivariate statistical methods for social science
research with a complete SPSS guide. Oxford University Press.

Alharbi, M. (2019). Influence of individual and family factors on physical activity among Saudi
girls: a cross-sectional study. Annals of Saudi Medicine, 39(1), 13-21.

Alvarez, J. A., & Emory, E. (2006). Executive function and the frontal lobes: a meta-analytic
review. Neuropsychology Review, 16(1), 17-42.

Anda, R. F., Porter, L. E., & Brown, D. W. (2020). Inside the adverse childhood experience
score: Strengths, limitations, and misapplications. American Journal of Preventive
Medicine, 59(2), 293-295. https://doi.org/10.1016/j.amepre.2020.01.009

Anderson, M. C., & Weaver, C. (2009). Inhibitory control over action and memory.
Encyclopedia of Neuroscience, 153-163. https://doi.org/10.1016/b978-008045046-
9.00421-6

Anokye, N. K., Trueman, P., Green, C., Pavey, T. G., & Taylor, R. S. (2012). Physical activity
and health related quality of life. BMC Public Health, 12(1), 1-8.

Assari, S., Boyce, S., Mistry, R., Thomas, A., Nicholson, H. L., Cobb, R. J., & Zimmerman, M.
A. (2021). Parents’ Perceived Neighborhood Safety and Children’s Cognitive
Performance: Complexities by Race, Ethnicity, and Cognitive Domain. Urban Science,
5(2), 46.

Augusti, E. M., & Melinder, A. (2013). Maltreatment is associated with specific impairments in
executive functions: A pilot study: Executive functions in maltreated children. Journal of
Traumatic Stress, 26(6), 780—-783. https://doi.org/10.1002/jts.21860.

Baddeley, A. D. (2002). Is working memory still working?. European Psychologist, 7(2), 85.

71



Baddeley A. (2010). Working memory. Current Biology: CB, 20(4), R136-R140.
https://doi.org/10.1016/j.cub.2009.12.014

Banich, M. T. (2009). Executive function: The search for an integrated account. Current
Directions in Psychological Science, 18(2), 89-94.

Barbosa, J. P., Farah, B. Q., Chehuen, M., Cucato, G. G., Farias Junior, J. C., Wolosker, N.,
Forjaz, C. L., Gardner, A. W., & Ritti-Dias, R. M. (2014). Barriers to physical activity in
patients with intermittent claudication. International Journal of Behavioral Medicine,
22(1), 70-76. https://doi.org/10.1007/s12529-014-9408-4

Barha, C. K., Davis, J. C., Falck, R. S., Nagamatsu, L. S., & Liu-Ambrose, T. (2017). Sex
differences in exercise efficacy to improve cognition: a systematic review and meta-
analysis of randomized controlled trials in older humans. Frontiers in
Neuroendocrinology, 46, 71-85.

Bautista, L., Reininger, B., Gay, J. L., Barroso, C. S., & McCormick, J. B. (2011). Perceived
barriers to exercise in Hispanic adults by level of activity. Journal of Physical Activity
and Health, 8(7), 916-925. https://doi.org/10.1123/jpah.8.7.916

Batty, G. D., Deary, 1. J., & Zaninotto, P. (2016). Association of cognitive function with cause-
specific mortality in middle and older age: Follow-up of participants in the English
Longitudinal Study of Ageing. American Journal of Epidemiology, 183(3), 183-190.
https://doi.org/10.1093/aje/kwv139

Bellis, M. A., Hughes, K., Leckenby, N., Perkins, C., & Lowey, H. (2014). National household
survey of adverse childhood experiences and their relationship with resilience to Health
harming behaviors in England. BMC Medicine, 12(1). https://doi.org/10.1186/1741-

7015-12-72

72



Berger, B. G., & Tobar, D. A. (2007). Physical activity and quality of life: Key
considerations. Handbook of Sport Psychology, 598-620.

Best, J. R. (2010). Effects of physical activity on children’s executive function: Contributions of
experimental research on aerobic exercise. Developmental Review, 30(4), 331-351.

Bethancourt, H. J., Rosenberg, D. E., Beatty, T., & Arterburn, D. E. (2014). Barriers to and
facilitators of physical Activity program use among older adults. Clinical Medicine &
Research, 12(1-2), 10-20. https://doi.org/10.3121/cmr.2013.1171

Bethell, C. D., Carle, A., Hudziak, J., Gombojav, N., Powers, K., Wade, R., & Braveman, P.
(2017). Methods to assess adverse childhood experiences of children and families:
Toward approaches to promote child well-being in policy and practice. Academic
Pediatrics, 17(7S), S51-S69. doi:10.1016/j.acap.2017.04.161

Blair, S. N., Cheng, Y., & Holder, J. S. (2001). Is physical activity or physical fitness more
important in defining health benefits?. Medicine & Science in Sports & Exercise, 33(6),
S379-S399.

Blomstrand, P., & Engvall, J. (2020). Effects of a single exercise workout on memory and
learning functions in young adults—a systematic review. Translational Sports Medicine,
4(1), 115-127. https://doi.org/10.1002/tsm2.190

Boullier, M., & Blair, M. (2018). Adverse childhood experiences. Pediatrics and Child Health,
28(3), 132-137. https://doi.org/10.1016/j.paed.2017.12.008

Bollrslev, J., Tritos, N., & Klibanski, A. (2013). Traumatic brain injury: Effects on the endocrine
system. The Journal of Clinical Endocrinology & Metabolism, 98(3).

https://doi.org/10.1210/jcem.98.3.zeg27a

73



Brown, D. W., Anda, R. F., & Nordenberg, D. (2009). Adverse childhood experiences and the
risk of premature mortality. American Journal of Prevention Medicine, 2011, 161-162.

Bruce, J., Fisher, P. A., Graham, A. M., Moore, W. E., Peake, S. J., & Mannering, A. M. (2013).
Patterns of brain activation in foster children and no maltreated children during an
inhibitory control task. Development and Psychopathology, 25(4), 931-941.
https://doi.org/10.1017/S095457941300028X.

Biicker, J., Kapczinski, F., Post, R., Ceresér, K. M., Szobot, C., Yatham, L. N., ... Kauer-
Sant’Anna, M. (2012). Cognitive impairment in school-aged children with early trauma.
Comprehensive Psychiatry, 53(6), 758—764.
https://doi.org/10.1016/j.comppsych.2011.12.006.

Budreviciute, A., Damiati, S., Sabir, D. K., Onder, K., Schuller-Goetzburg, P., Plakys, G.,
Katileviciute, A., Khoja, S., & Kodzius, R. (2020). Management and prevention
strategies for non-communicable diseases (ncds) and their risk factors. Frontiers in
Public Health, 8. https://doi.org/10.3389/fpubh.2020.574111

Cavalcante, B. R., Farah, B. Q., Barbosa, J. P. D. A., Cucato, G. G., da Rocha Chehuen, M., da
Silva Santana, F., ... & Ritti-Dias, R. M. (2015). Are the barriers for physical activity
practice equal for all peripheral artery disease patients?. Archives of Physical Medicine
and Rehabilitation, 96(2), 248-252.

Carlozzi, N. E., Tulsky, D. S., Chiaravalloti, N. D., Beaumont, J. L., Weintraub, S., Conway, K.,
& Gershon, R. C. (2014). NIH toolbox cognitive battery (NIHTB-CB): the NIHTB
pattern comparison processing speed test. Journal of the International

Neuropsychological Society, 20(6), 630-641.

74



Carrion, V. G., Garrett, A., Menon, V., Weems, C. F., & Reiss, A. L. (2008). Posttraumatic stress
symptoms and brain function during a response-inhibition task: An fMRI study in youth.
Depression and Anxiety, 25(6), 514-526. https://doi.org/10.1002/da.20346.

Campbell, J. A., Walker, R. J., & Egede, L. E. (2016). Associations between Adverse childhood
Experiences, high-risk behaviors, and morbidity in adulthood. American Journal of
Preventive Medicine, 50(3), 344-352. https://doi.org/10.1016/j.amepre.2015.07.022

Centers for Disease Control and Prevention. (2019). Adverse childhood experiences (aces).
Centers for Disease Control and Prevention.
https://www.cdc.gov/vitalsigns/aces/index.html

Centers for Disease Control and Prevention. (2020). Overcoming barriers to physical activity.
Centers for Disease Control and Prevention.
https://www.cdc.gov/physicalactivity/basics/adding-pa/barriers.html.

Centers for Disease Control and Prevention. (2020). Physical inactivity is more common among
racial and ethnic minorities in most states. Centers for Disease Control and Prevention.
https://blogs.cdc.gov/healthequity/2020/04/01/physicalinactivity/#:~:text=And%20over%
20time%2C%20physical%20activity,billion%20in%20annual%20healthcare%?20costs.

Centers for Disease Control and Prevention. (2021). Health-related quality of life (Hrqol).
Centers for Disease Control and Prevention. Retrieved March 23, 2022, from
https://lwww.cdc.gov/hrgol/index.htm

Chai, W. J., Abd Hamid, A. I., & Abdullah, J. M. (2018). Working memory from the

psychological and neurosciences perspectives: a review. Frontiers in Psychology, 9, 401.

75



Chanlongbutra, A., Singh, G. K., & Mueller, C. D. (2018). Adverse childhood experiences,
health-related quality of life, and chronic disease risks in rural areas of the United States.
Journal of Environmental and Public Health, 2018.

Cheong, E. V., Sinnott, C., Dahly, D., & Kearney, P. M. (2017). Adverse childhood experiences
(aces) and later-life depression: Perceived social support as a potential protective factor.
BMJ Open, 7(9). https://doi.org/10.1136/bmjopen-2016-013228

Colcombe, S., & Kramer, A. F. (2003). Fitness effects on the cognitive function of older adults: a
meta-analytic study. Psychological Science, 14(2), 125-130.

Cowan, N. (2014). Working memory underpins cognitive development, learning, and
education. Educational Psychology Review, 26(2), 197-223.

Cronholm, P. F., Forke, C. M., Wade, R., Bair-Merritt, M. H., Davis, M., Harkins-Schwarz, M.,
Pachter, L. M., & Fein, J. A. (2015). Adverse Childhood Experiences: Expanding the
Concept of Adversity. American Journal of Preventive Medicine, 49(3), 354-361.
https://doi.org/10.1016/j.amepre.2015.02.001

Cushman, G. K., West, K. B., Davis, M., LaMotte, J., Eaton, C. K., Gutierrez-Colina, A. M.,
Suveg, C., & Blount, R. L. (2021). The role of executive functioning, healthcare
management, and self-efficacy in college students’ health-related quality of life. Journal
of American College Health, 1-9. https://doi.org/10.1080/07448481.2020.1862128

Dannefer, D. (2003). Cumulative advantage/disadvantage and the life course: Cross-fertilizing
age and Social Science theory. The Journals of Gerontology Series B: Psychological
Sciences and Social Sciences, 58(6). https://doi.org/10.1093/geronb/58.6.s327

Dajani, D. R., & Uddin, L. Q. (2015). Demystifying cognitive flexibility: Implications for

clinical and developmental neuroscience. Trends in Neurosciences, 38(9), 571-578.

76



D'Alonzo, K. T., & Fischetti, N. (2008). Cultural beliefs and attitudes of Black and Hispanic
college-age women toward exercise. Journal of Transcultural Nursing, 19(2), 175-183.

DelLuca, J., & Kalmar, J. H. (2013). Information processing speed in clinical populations.
Psychology Press.

D'Esposito, M., & Postle, B. R. (2015). The cognitive neuroscience of working memory. Annual
Review of Psychology, 66, 115-142.

Diamond, A. (2013). Executive functions. Annual Review of Psychology, 64(1), 135-168.
https://doi.org/10.1146/annurev-psych-113011-143750

Diaz, K. M., & Shimbo, D. (2013). Physical activity and the prevention of hypertension. Current
Hypertension Reports, 15(6), 659-668. https://doi.org/10.1007/s11906-013-0386-8

Dik, M. G., Deeg, D. J., Visser, M., & Jonker, C. (2003). Early life physical activity and
cognition at old age. Journal of Clinical and Experimental Neuropsychology, 25(5), 643-
653.

Donnelly, J. E., Hillman, C. H., Castelli, D., Etnier, J. L., Lee, S., Tomporowski, P., Lambourne,
K., & Szabo-Reed, A. N. (2016). Physical activity, fitness, cognitive function, and
academic achievement in children. Medicine & Science in Sports & Exercise, 48(6),
1197-1222. https://doi.org/10.1249/mss.0000000000000901

Dubbert, P. M., Carithers, T., Hall, J. E., Barbour, K. A., Clark, B. L., Sumner, A. E., & Crook,
E. D. (2002). Obesity, physical inactivity, and risk for cardiovascular disease. The
American Journal of the Medical Sciences, 324(3), 116-126.

Duke, N. N., & Borowsky, I. W. (2018). Health status of adolescents reporting experiences of

adversity. Global Pediatric Health, 5. https://doi.org/10.1177/2333794x18769555

77



Duke, N. N., & Borowsky, I. W. (2018). Health status of adolescents reporting experiences of
adversity. Global Pediatric Health, 5. https://doi.org/10.1177/2333794x18769555

Eckert, S., & Kohler, S. (2014). Urbanization and health in developing countries: A systematic
review. World Health & Population, 15(1), 7-20.
https://doi.org/10.12927/whp.2014.23722

Ege, M. A., Messias, E., Thapa, P. B., & Krain, L. P. (2015). Adverse childhood experiences and
geriatric Depression: Results from the 2010 BRFSS. The American Journal of Geriatric
Psychiatry, 23(1), 110-114. https://doi.org/10.1016/j.jagp.2014.08.014

Elder, G. H. (1998). The Life Course as Developmental Theory. Child Development, 69.

El Gilany, A. H., Badawi, K., EI Khawaga, G., & Awadalla, N. (2011). Physical activity profile
of students in Mansoura University, Egypt. EMHJ-Eastern Mediterranean Health
Journal, 17 (8), 694-702, 2011.

Ezekiel, F., Bosma, R., & Morton, J. B. (2013). Dimensional change card sort performance
associated with age-related differences in functional connectivity of lateral prefrontal
cortex. Developmental Cognitive Neuroscience, 5, 40-50.
https://doi.org/10.1016/j.dcn.2012.12.001

Fang, J., Wylie-Rosett, J., Cohen, H. W., Kaplan, R. C., & Alderman, M. H. (2003). Exercise,
body mass index, caloric intake, and cardiovascular mortality. American Journal of
Preventive Medicine, 25(4), 283-289.

Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statistical power analyses using
G*Power 3.1: Tests for correlation and regression analyses. Behavior Research

Methods, 41, 1149-1160. doi:10.3758/BRM.41.4.1149

78



Felitti, V. J., Anda, R. F., Nordenberg, D., Williamson, D. F., Spitz, A. M., Edwards, V., Koss,
M. P., & Marks, J. S. (1998). Relationship of childhood abuse and household dysfunction
too many of the leading causes of death in adults. American Journal of Preventive
Medicine, 14(4), 245-258. https://doi.org/10.1016/s0749-3797(98)00017-8

Felitti, V. J., Anda, R. F., Nordenberg, D., Williamson, D. F., Spitz, A. M., Edwards, V., Koss,
M. P., & Marks, J. S. (2019). Reprint of: Relationship of childhood abuse and household
dysfunction Too many of the leading causes of death in adults: The adverse childhood
experiences (ace) study. American Journal of Preventive Medicine, 56(6), 774-786.
https://doi.org/10.1016/j.amepre.2019.04.001

Ferraro, K. F., & Kelley-Moore, J. A. (2003). Cumulative disadvantage and health: long-term
consequences of obesity?. American Sociological Review, 68(5), 707.

Fernandes, J., Arida, R. M., & Gomez-Pinilla, F. (2017). Physical exercise as an epigenetic
modulator of brain plasticity and cognition. Neuroscience & Biobehavioral Reviews, 80,
443-456. https://doi.org/10.1016/j.neubiorev.2017.06.012

Finkelhor, D., Shattuck, A., Turner, H., & Hamby, S. (2013). Improving the adverse childhood
experiences study scale. JAMA Pediatrics, 167(1), 70-75.

Foster, P. P. (2015). Role of physical and mental training in Brain Network Configuration.
Frontiers in Aging Neuroscience, 7. https://doi.org/10.3389/fnagi.2015.00117

Fountaine, C. J., Liguori, G. A., Mozumdar, A., & Schuna Jr, J. M. (2011). Physical activity and
screen time sedentary behaviors in college students. International Journal of Exercise

Science, 4(2), 3.

79



Friedman, N. P., & Miyake, A. (2004). The relations among inhibition and interference control
functions: a latent-variable analysis. Journal of Experimental Psychology: General,
133(1), 101.

Friedman, N. P., Miyake, A., Young, S. E., DeFries, J. C., Corley, R. P., & Hewitt, J. K. (2008).
Individual differences in executive functions are almost entirely genetic in origin. Journal

of Experimental Psychology: General, 137(2), 201.

Frostholm, L., Oernboel, E., Christensen, K. S., Toft, T., Olesen, F., Weinman, J., & Fink, P.
(2007). Do illness perceptions predict health outcomes in primary care patients? A 2-year

follow-up study. Journal of Psychosomatic Research, 62(2), 129-138.

Fuemmeler, B. F., Dedert, E., McClernon, F. J., & Beckham, J. C. (2009). Adverse childhood
events are associated with obesity and disordered eating: Results from a US population-
based survey of young adults. Journal of Traumatic Stress: Official Publication of the
International Society for Traumatic Stress Studies, 22(4), 329-333.

Gill, D., Shang, Y., Rodriguez, E., Becofsky, E., Lange, E., Adams, M., Williams, R., Jehu, C.,
Reifsteck, E., & Hammond, C. (2013). Physical Activity and Quality of Life. Journal of
Preventive Medicine Public Health, 46.
https://doi.org/https://dx.doi.org/10.3961%2Fjpmph.2013.46.5.528

Gilbert, R., Widom, C. S., Browne, K., Fergusson, D., Webb, E., & Janson, S. (2009). Burden
and consequences of child maltreatment in high-income countries. The Lancet,
373(9657), 68-81.

Gohier, B., Ferracci, L., Surguladze, S. A., Lawrence, E., El Hage, W., Kefi, M. Z., Allain, P.,

Garre, J.-B., & Le Gall, D. (2009). Cognitive inhibition and working memory in Unipolar

80



Depression. Journal of Affective Disorders, 116(1-2), 100-105.
https://doi.org/10.1016/j.jad.2008.10.028

Grant, D. A., & Berg, E. (1948). A behavioral analysis of degree of reinforcement and ease of
shifting to new responses in a Weigl-type card-sorting problem. Journal of Experimental
Psychology, 38(4), 404.

Gustafson, T. B., & Sarwer, D. B. (2004). Childhood sexual abuse and obesity. Obesity Reviews,
5(3), 129-135.

Gwin, S., Kezbers, K., Miller- Cribbs, J., Wen, F., Jelley, M., & Coon, K. (2019). Exploration of
the Relationship between Adverse Childhood Experiences and Exercise in a Midwestern
Underserved Population. International Journal of Exercise Science, 11(7).

Hales, C. M., Carroll, M. D., Fryar, C. D., & Ogenden, C. L. (2020). Prevalence of Obesity and
Severe Obesity among Adults: United States, 2017-2018. National Center for Health
Statistics.

Hall, P. A., Elias, L. J., & Crossley, M. (2006). Neurocognitive influences on health behavior in
a community sample. Health Psychology, 25(6), 778—-782. https://doi.org/10.1037/0278-
6133.25.6.778

Hanson, J. L., Hariri, A. R., & Williamson, D. E. (2015). Blunted ventral striatum development
in adolescence reflects emotional neglect and predicts depressive symptoms. Biological
Psychiatry, 78(9), 598-605.

Hart, H., & Rubia, K. (2012). Neuroimaging of child abuse: a critical review. Frontiers in
Human Neuroscience, 6, 52.

Hayes, A. F. (2015). An index and test of linear moderated mediation. Multivariate Behavioral

Research, 50(1), 1-22.

81



Hayward, M. D., & Gorman, B. K. (2004). The long arm of childhood: The influence of early-
life social conditions on men’s mortality. Demography, 41(1), 87-107.
https://doi.org/10.1353/dem.2004.0005

Herazo-Beltran, Y., Pinillos, Y., Vidarte, J., Crissien, E., Suarez, D., & Garcia, R. (2017).
Predictors of perceived barriers to physical activity in the general adult population: a
cross-sectional study. Brazilian Journal of Physical Therapy, 21(1), 44-50.

Hills, A. P., King, N. A., & Armstrong, T. P. (2007). The contribution of physical activity and
sedentary behaviors to the growth and development of children and adolescents. Sports
Medicine, 37(6), 533-545.

Hinojosa, A. M. O., MacLeod, K. E., Balmes, J., & Jerrett, M. (2018). Influence of school
environments on childhood obesity in California. Environmental research, 166, 100-107

Hook, C. J., Lawson, G. M., & Farah, M. J. (2013). Socioeconomic status and the development
of executive function. Encyclopedia on Early Childhood Development, 1-7.

Holden, G. W., Gower, T., & Chmielewski, M. (2020). Methodological considerations in ACEs
research. In G. J. G. Asmundson & T. O. Afifi (Eds.), Adverse childhood experiences:
Using evidence to advance research, practice, policy, and prevention (pp. 161-182).
Elsevier Academic Press. https://doi.org/10.1016/B978-0-12-816065-7.00009-4

Hu, G., Qiao, Q., Silventoinen, K., Eriksson, J. G., Jousilahti, P., Lindstrém, J., ... & Tuomilehto,
J. (2003). Occupational, commuting, and leisure-time physical activity in relation to risk
for Type 2 diabetes in middle-aged Finnish men and women. Diabetologia, 46(3), 322-
329.

Hu, G., Tuomilehto, J., Silventoinen, K., Barengo, N. C., Peltonen, M., & Jousilahti, P. (2005).

The effects of physical activity and body mass index on cardiovascular, cancer and all-

82



cause mortality among 47 212 middle-aged Finnish men and women. International
Journal of Obesity, 29(8), 894-902.

Iniguez, K. C., & Stankowski, R. V. (2016). Adverse childhood experiences and health in
adulthood in a rural population-based sample. Clinical Medicine & Research, 14(3-4),
126-137.

1li¢, L., Sipetié, S., Gruji¢i¢, J., Macduzié, 1. Z., Kocié, S., & Ili¢, M. (2019). Psychometric
properties of the World Health Organization's Quality of Life (WHOQOL-BREF)
Questionnaire in medical students. Medicina, 55(12), 772.
https://doi.org/10.3390/medicina55120772

Jacob, G., van den Heuvel, M., Jama, N., Moore, A. M., Ford-Jones, L., & Wong, P. D. (2018).
Adverse childhood experiences: Basics for the paediatrician. Paediatrics & Child Health,
24(1), 30-37. https://doi.org/10.1093/pch/pxy043

Jamieson, K. (2019). Resilience: A powerful weapon in the fight against aces. Center for Child
Counseling. Retrieved April 19, 2022, from
https://www.centerforchildcounseling.org/resilience-a-powerful-weapon-in-the-fight-
against-aces/

Ji, S., & Wang, H. (2018). A study of the relationship between adverse childhood experiences,
life events, and executive function among college students in China. Psicologia: Reflexao
e Critica, 31.

Jiang, S., Postovit, L., Cattaneo, A., Binder, E. B., & Aitchison, K. J. (2019). Epigenetic
modifications in stress response genes associated with childhood trauma. Frontiers in

Psychiatry, 10. https://doi.org/10.3389/fpsyt.2019.00808

83



Joseph, R. P., Ainsworth, B. E., Keller, C., & Dodgson, J. E. (2015). Barriers to physical activity
among african american women: An integrative review of the literature. Women &

Health, 55(6), 679-699. https://doi.org/10.1080/03630242.2015.1039184

Kalfoss, M.H., Reidunsdatter, R.J., Klockner, C.A. et al. Validation of the WHOQOL-Bref:
psychometric properties and normative data for the Norwegian general population.
Health Qual Life Outcomes, 19, 1-13.

Karatekin, C., & Almy, B. (2019). Adverse childhood experiences 101: A primer for
clinicians. Creative Nursing, 25(2), 87-102.

Kendall-Tackett, K. (2002). The health effects of childhood abuse: four pathways by which
abuse can influence health. Child Abuse & Neglect, 26(6-7), 715-729.

Kokandi, A. A., Alkhalaf, J. S., & Mohammedsaleh, A. (2019). Quality of life in relation to the
level of physical activity among healthy young adults at Saudi Arabia. Biomedical and
Pharmacology Journal, 12(1), 281-287.

Koipysheva, E. A., Lebedinsky, V. Y., & Koipysheva, M. A. (2018). Physical Health (definition,
semantic content, study prospects. The European Proceedings of Social and Behavioural
Sciences. https://doi.org/10.15405/epsbs.2018.12.73

Krinner, L. M., Warren-Findlow, J., & Bowling, J. (2020). The Association between
CHILDHOOD adversity AND Self-rated physical health in US college students.
American Journal of Health Promotion, 34(8), 894-900.
https://doi.org/10.1177/0890117120925348

Lee, P. H., Macfarlane, D. J., Lam, T. H., & Stewart, S. M. (2011). Validity of the international
physical activity questionnaire short form (IPAQ-SF): A systematic review. International

Journal of Behavioral Nutrition and Physical Activity, 8(1), 1-11.

84



Lee, I.-M., Shiroma, E. J., Lobelo, F., Puska, P., Blair, S. N., & Katzmarzyk, P. T. (2012). Effect
of physical inactivity on major non-communicable diseases worldwide: An analysis of
burden of disease and life expectancy. The Lancet, 380(9838), 219-229.

https://doi.org/10.1016/s0140-6736(12)61031-9

Lee, W. Z. (2020). Exercise on Cognitive Functions Among University Students: A Review.
Lé-Scherban, F., Wang, X., Boyle-Steed, K. H., & Pachter, L. M. (2018). Intergenerational
associations of parent adverse childhood experiences and child health
outcomes. Pediatrics, 141(6). https://doi.org/10.1542/peds.2017-4274
Lezak, M. D. (1995). Executive functions and motor performance. In neuropsychological

assessment, 650-685.

Lichtenstein, R. L., & Thomas, J. W. (1987). A comparison of self-reported measures of
perceived health and functional health in an elderly population. Journal of Community

Health, 12(4), 213-230.

Lindsay, G. W. (2020). Attention in psychology, neuroscience, and Machine Learning. Frontiers
in Computational Neuroscience, 14. https://doi.org/10.3389/fncom.2020.00029

Liu, Q., Zhu, X., Ziegler, A., & Shi, J. (2015). The effects of inhibitory control training for
preschoolers on reasoning ability and neural activity. Scientific Reports, 5(1), 1-11.

Litkowski, E. (2017). Exploring the Influence of Parents' Beliefs and Behaviors on Children's
Developing Executive Function.

Loprinzi, P. D., Blough, J., Crawford, L., Ryu, S., Zou, L., & Li, H. (2019). The temporal effects
of acute exercise on episodic memory function: Systematic review with meta-analysis.

Brain Sciences, 9(4), 87.

85



Love, C. E., Webbe, F., Kim, G., Lee, K. H., Westerveld, M., & Salinas, C. M. (2016). The role
of executive functioning in quality of life in pediatric intractable epilepsy. Epilepsy &
Behavior, 64, 37-43.

Lund, J. I., Toombs, E., Radford, A., Boles, K., & Mushquash, C. (2020). Adverse childhood
experiences and executive function difficulties in children: A Systematic review. Child
Abuse & Neglect, 106, 104485.

Lyons, K. E., & Zelazo, P. D. (2011). Monitoring, metacognition, and executive function:
Elucidating the role of self-reflection in the development of self-regulation. Advances in
Child Development and Behavior, 40, 379-412.

Maher, J. P., Hevel, D. J., Reifsteck, E. J., & Drollette, E. S. (2021). Physical activity is
positively associated with college students’ positive affect regardless of stressful life
events during the COVID-19 pandemic. Psychology of Sport and Exercise, 52, 101826.
https://doi.org/10.1016/j.psychsport.2020.101826

Maja, R. A., Kilshaw, R. E., Garcia-Barrera, M. A., & Karr, J. E. (2021). Current Posttraumatic
Stress Symptoms Mediate the Relationship Between Adverse Childhood Experiences and
Executive Functions. Psychological Reports, 0033294120979690.

Marcora, S. M., Staiano, W., & Manning, V. (2009). Mental fatigue impairs physical
performance in humans. Journal of Applied Physiology.

Matthews, C. E., Moore, S. C., Arem, H., Cook, M. B., Trabert, B., Hakansson, N., Larsson, S.
C., Wolk, A., Gapstur, S. M., Lynch, B. M., Milne, R. L., Freedman, N. D., Huang, W.-
Y., Berrington de Gonzalez, A., Kitahara, C. M., Linet, M. S., Shiroma, E. J., Sandin, S.,
Patel, A. V., & Lee, I.-M. (2020). Amount and intensity of leisure-time physical activity
and Lower Cancer Risk. Journal of Clinical Oncology, 38(7), 686-697.

https://doi.org/10.1200/jc0.19.02407

86



McCullogh, P., & Nelder, J. A. (1989). Generalized Linear Models: Monographs on Statistics
and Applied Probability.

McLellan, T. M., Caldwell, J. A., & Lieberman, H. R. (2016). A review of caffeine’s effects on
cognitive, physical and occupational performance. Neuroscience & Biobehavioral
Reviews, 71, 294-312.

McEwen, B. S. (2016). In pursuit of resilience: stress, epigenetics, and brain plasticity. Annals of
the New York Academy of Sciences, 1373(1), 56-64.

McMinn, A. M., Griffin, S. J., Jones, A. P., & van Sluijs, E. M. (2013). Family and home
influences on children’s after-school and weekend physical activity. The European
Journal of Public Health, 23(5), 805-810.

Mercadante, A., & Tadi, P. (2021). Neuroanatomy, Gray Matter. StatPearls.

Mendoza-Vasconez, A. S., Linke, S., Mufioz, M., Pekmezi, D., Ainsworth, C., Cano, M., ... &
Larsen, B. A. (2016). Promoting physical activity among underserved
populations. Current Sports Medicine Reports, 15(4), 290.

Metabolism. Metabolism - Better Health Channel. (2020). Retrieved April 19, 2022, from
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/metabolism

Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H., Howerter, A., & Wager, T. D.
(2000). The unity and diversity of executive functions and their contributions to complex
“frontal lobe” tasks: A latent variable analysis. Cognitive Psychology, 41(1), 49-100.

Molnar, B. E., Gortmaker, S. L., Bull, F. C., & Buka, S. L. (2004). Unsafe to play?
Neighborhood disorder and lack of safety predict reduced physical activity among urban

children and adolescents. American Journal of Health Promotion, 18(5), 378-386.

87



Monat, S. M., & Chandler, R. F. (2015). Long-term physical health consequences of adverse
childhood experiences. The Sociological Quarterly, 56(4), 723-752.
https://doi.org/10.1111/tsq.12107

Moore, S. C., Min-Lee, & Weiderpass. (2016). Association of Leisure-Time Physical Activity
With Risk of 26 Types of Cancer in 1.44 Million Adults. JAMA Internal Medicine,
176(6). https://doi.org/0.1001/jamainternmed.2016.1548

Murri, M., Ekkekakis, P., Magagnoli, M., Zampogna, D., Cattedra, S., Capobianco, L., Serafini,
G., Calcagno, P., Zanetidou, S., & Amore, M. (2019). Physical exercise in major
depression: Reducing the mortality gap while improving clinical outcomes. Frontiers in
Psychiatry, 9. https://doi.org/10.3389/fpsyt.2018.00762

Murman, D. (2015). The impact of age on cognition. Seminars in Hearing, 36(03), 111-121.
https://doi.org/10.1055/s-0035-1555115

Murdoch, M., Simon, A. B., Polusny, M. A., Bangerter, A. K., Grill, J. P., Noorbaloochi, S., &
Partin, M. R. (2014). Impact of different privacy conditions and incentives on survey
response rate, participant representativeness, and disclosure of sensitive information: A
randomized controlled trial. BMC Medical Research Methodology, 14(1).
https://doi.org/10.1186/1471-2288-14-90

Naglieri, J. A., & Goldstein, S. (2013). Comprehensive Executive Function Inventory: Manual.
Multi-Health Systems.

Nelson, V. R., Masocol, R. V., & Asif, I. M. (2020). Associations between the physical activity
vital sign and cardiometabolic risk factors in high-risk youth and adolescents. Sports

Health, 12(1), 23-28.

88



Oken, B. S., Salinsky, M. C., & Elsas, S. M. (2006). Vigilance, alertness, or sustained attention:
physiological basis and measurement. Clinical neurophysiology: official journal of the
International Federation of Clinical Neurophysiology, 117(9), 1885-1901.
https://doi.org/10.1016/j.clinph.2006.01.017

Kelder, R., Van den Akker, A. L., Geurts, H. M., Lindauer, R. J., & Overbeek, G. (2018).
Executive functions in trauma-exposed youth: A meta-analysis. European Journal of
Psychotraumatology, 9(1), 1450595. https://doi.org/10.1080/20008198.2018.1450595

Park, H. (2017). Assessing the Relationship between Adverse Childhood Experiences and Body
Mass Index Trajectory of Children and Adolescents (Doctoral dissertation, University of
Maryland, Baltimore).

Pescatello, L. S., Franklin, B. A., Fagard, R., Farquhar, W. B., Kelley, G. A., & Ray, C. A.
(2004). Exercise and hypertension. Medicine & Science in Sports & Exercise, 36(3), 533—
553. https://doi.org/10.1249/01.mss.0000115224.88514.3a

Pessoa, L. (2009). How do emotion and motivation direct executive control?. Trends in

Cognitive Sciences, 13(4), 160-166.

Peterson, N. E., Sirard, J. R., Kulbok, P. A., DeBoer, M. D., & Erickson, J. M. (2018). Sedentary
behavior and physical activity of young adult university students. Research in Nursing &
Health, 41(1), 30-38.

Pilcher, H. (2004). Grey matter matters for intellect. Nature.
https://doi.org/10.1038/news040719-11

Pinto, R., Correia, L., & Maia, A. (2014). Assessing the reliability of retrospective reports of
adverse childhood experiences among adolescents with documented childhood

maltreatment. Journal of Family Violence, 29(4), 431-438.

89



Preacher, K. J., Rucker, D. D., & Hayes, A. F. (2007). Addressing moderated mediation
hypotheses: Theory, methods, and prescriptions. Multivariate Behavioral
Research, 42(1), 185-227.

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing and
comparing indirect effects in multiple mediator models. Behavior Research
Methods, 40(3), 879-891.

Purswani, P., Marsicek, S. M., & Amankwabh, E. K. (2020). Association between cumulative
exposure to adverse childhood experiences and childhood obesity. Plos one, 15(9),
e0239940.

Ratiu, 1., Virden, T. B., Baylow, H., Flint, M., & Esfandiarei, M. (2018). Executive function and
quality of life in individuals with Marfan syndrome. Quality of Life Research, 27(8),
2057-2065.

Reynolds, C. R., & MacNeill Horton Jr, A. (2008). Assessing executive functions: A life-span
perspective. Psychology in the Schools, 45(9), 875-892.

Rhoades, B. L., Greenberg, M. T., Lanza, S. T., & Blair, C. (2011). Demographic and familial
predictors of early executive function development: Contribution of a person-centered
perspective. Journal of Experimental Child Psychology, 108(3), 638-662.

Salas-Gomez, D., Fernandez-Gorgojo, M., Pozueta, A., Diaz-Ceballos, 1., Lamarain, M., Perez,
C... & Sanchez-Juan, P. (2020). Physical activity is associated with better executive
function in university students. Frontiers in Human Neuroscience, 14, 11.

Sawchuk, C. N., Russo, J. E., Bogart, A., Charles, S., Goldberg, J., Forquera, R., Roy-Byrne, P.,

& Buchwald, D. (2011). Barriers and facilitators to walking and physical activity among

90



American Indian elders. Preventing chronic disease, 8(3), A63.
http://www.cdc.gov/pcd/issues/2011/may/10_ 0076.htm.

Schroeder, K., Schuler, B. R., Kobulsky, J. M., & Sarwer, D. B. (2021). The association between
adverse childhood experiences and childhood obesity: A systematic review. Obesity
Reviews, 22(7), e13204.

Scommegna, P. (2012). Low education levels and unemployment linked in Appalachia. PRB.
Retrieved April 19, 2022, from https://www.prb.org/resources/low-education-levels-and-
unemployment-linked-in-appalachia/

Sharma, A., Madaan, V., & Petty, F. D. (2006). Exercise for mental health. The Primary Care
Companion to the Journal of Clinical Psychiatry, 08(02), 106.
https://doi.org/10.4088/pcc.v08n0208a

Sheikholeslami, S., Ghanbarian, A., & Azizi, F. (2018). The impact of physical activity on non-
communicable diseases: Findings from 20 years of the Tehran Lipid and Glucose Study.
International Journal of Endocrinology and Metabolism, 16(4).

Sheng, J. A., Bales, N. J., Myers, S. A., Bautista, A. I., Roueinfar, M., Hale, T. M., & Handa, R.
J. (2021). The hypothalamic-pituitary-adrenal axis: Development, programming actions
of hormones, and maternal-fetal interactions. Frontiers in Behavioral Neuroscience, 14.
https://doi.org/10.3389/fnbeh.2020.601939

Siddiqui, S. V., Chatterjee, U., Kumar, D., Siddiqui, A., & Goyal, N. (2008). Neuropsychology
of prefrontal cortex. Indian Journal of Psychiatry, 50(3), 202.
Sink, K. M., Espeland, M. A., Castro, C. M., Church, T., Cohen, R., Dodson, J. A. ... & LIFE

Study Investigators. (2015). Effect of a 24-month physical activity intervention vs health

91



education on cognitive outcomes in sedentary older adults: the LIFE randomized trial.
JAMA, 314(8), 781-790.

Snowden, M., Steinman, L., Mochan, K., Grodstein, F., Prohaska, T. R., Thurman, D. J., ... &
Anderson, L. A. (2011). Effect of exercise on cognitive performance in community-
dwelling older adults: Review of intervention trials and recommendations for public
health practice and research. Journal of the American Geriatrics Society, 59(4), 704-716.

Smith, S. A., Whitehead, M., Sheats, J., Chubb, B., Alema-Mensah, E., & Ansa, B. (2017).
Community engagement to ADDRESS socio-ecological barriers to physical activity
among African American breast cancer survivors. Journal of the Georgia Public Health
Association, 6(3). https://doi.org/10.21633/jgpha.6.312

Stern, A., Pollak, Y., Bonne, O., Malik, E., & Maeir, A. (2017). The relationship between
executive functions and quality of life in adults with ADHD. Journal of Attention
Disorders, 21(4), 323-330.

Tasci, G., Baykara, S., Gurok, M. G., & Atmaca, M. (2018). Effect of exercise on therapeutic
response in depression treatment. Psychiatry and Clinical Psychopharmacology, 29(2),
137-143. https://doi.org/10.1080/24750573.2018.1426159

Trice, A. (2016). Self-Reported Health Status and Perceptions of Health Across Age Cohorts
(Doctoral dissertation, Xavier University).

Trossman, R., Spence, S.-L., Mielke, J. G., & McAuley, T. (2021). How do adverse childhood
experiences impact health? Exploring the mediating role of executive functions.
Psychological Trauma: Theory, Research, Practice, and Policy, 13(2), 206-213.

https://doi.org/10.1037/tra0000965

92


https://psycnet.apa.org/doi/10.1037/tra0000965

Trost, S.G., Owen, N., Bauman, A., Sallis, J. F., & Brown,W. (2002). Correlates of adults
Participation in physical activity: Review and update. Medicine & Science in Sports &
Exercise, 34(12), 1996-2001. https://doi.org/10.1097/00005768-200212000-00020

Tudor-Locke, C., Ainsworth, B. E., Whitt, M. C., Thompson, R. W., Addy, C. L., & Jones, D. A.
(2001). The relationship between pedometer-determined ambulatory activity and body
composition variables. International Journal of Obesity, 25(11), 1571-1578.

Uppercue, K. (2020, June 24). How is covid-19 affecting Appalachians? we asked. you

answered. 100 Days in Appalachia. Retrieved April 19, 2022, from

https://www.100daysinappalachia.com/2020/04/how-is-covid-19-affecting-appalachians-

we-asked-you-answered/

Wade, R., Cronholm, P. F., Fein, J. A., Forke, C. M., Davis, M. B., Harkins-Schwarz, M.,
Pachter, L. M., & Bair-Merritt, M. H. (2016). Household and community-level adverse
childhood experiences and adult health outcomes in a diverse urban population. Child
Abuse & Neglect, 52, 135-145. https://doi.org/10.1016/j.chiabu.2015.11.021

Weir, K. (2014, October). Mind games. Monitor on Psychology. Retrieved March 22, 2022, from
https://www.apa.org/monitor/2014/10/mind-games
What are aces? and how do they relate to toxic stress? Center on the Developing Child at

Harvard University. (2020, October 30). Retrieved March 18, 2022, from

https://developingchild.harvard.edu/resources/aces-and-toxic-stress-frequently-asked-

questions/
Wilk, P., Clark, A. F., Maltby, A., Smith, C., Tucker, P., & Gilliland, J. A. (2018). Examining

individual, interpersonal, and environmental influences on children’s physical activity

levels. SSM-Population Health, 4, 76-85.

93



Williams, B. R., Ponesse, J. S., Schachar, R. J., Logan, G. D., & Tannock, R. (1999).
Development of inhibitory control across the life span. Developmental Psychology, 35(1),
205-213. https://doi.org/10.1037/0012-1649.35.1.205

World Health Organization. (2012). World health organization quality of life user manual.
Geneva: World Health Organization.

World Health Organization. (2020). Physical activity. World Health Organization.
https://www.who.int/news-room/fact-sheets/detail/physical-activity.

World Health Organization. (2021). Obesity and overweight. World Health Organization.
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight.

Wu, Y., Zhang, D., & Kang, S. (2013). Physical activity and risk of breast cancer: A meta-
analysis of prospective studies. Breast Cancer Research and Treatment, 137(3), 869-882.

Yavas, E., Gonzalez, S., & Fanselow, M. S. (2019). Interactions between the hippocampus,
prefrontal cortex, and amygdala support complex learning and
memory. F1000Research, 8, F1000 Faculty Rev-1292.
https://doi.org/10.12688/f1000research.19317.1

Yilmaz, Z., Voyvoda, N., inan, E., Sirinocak, P. B., & Terzi, R. (2016). Factors affecting
executive functions in obstructive sleep apnea syndrome and volumetric changes in the

prefrontal cortex. SpringerPlus, 5(1). https://doi.org/10.1186/s40064-016-3609-z

94



APPENDICES

Appendix A: Specific Indirect Effects between ACEs and Quality of Life Serial Mediation
Utilizing barriers to PA, PA levels and Executive function (% correct).

95% ClI
Effect b Lower Upper
Inhibitory ab -1.01 -1.70 -51
control
aib1 -51 -1.10 -12
ach -.58 -1.26 -.09
asbs -.05 -.26 13
aid21be 15 .02 .38
aidsibs -.02 -.07 .03
axds2bs -.01 -12 .03
a1021032b3 .00 -.01 .03
R? 394> **
Working ab -.99 -1.75 -.46
Memory
aib: -.52 -1.14 -12
ach -.59 -1.29 -.09
asbs -.02 -.34 .18
aid21be .16 .02 .39
aidsibs -.00 -.03 .06
axdszbs -.01 -.09 A2
a1021032b3 .00 -.04 .03
R? 381***
Cognitive ab -.99 -1.66 -.48
Flexibility
aib1 -.54 -1.14 -12
azh2 -.61 -1.33 -.10
asbs -.02 -17 12
aid21be .16 .02 40
aidsibs .01 -.04 .08
axds2bs .02 -.06 15
a1021032b3 -.00 -.03 .01
R? .383***

Note. a, b, ¢, and ¢’ represent unstandardized regression coefficients: a; = direct effect of ACEs on barriers to PA; a,
= direct effect of ACEs on PA levels; a; = direct effect of ACEs on executive function; b; = direct effect of barriers
to PA on quality of life; b, = direct effect of PA levels on quality of life; bs = direct effect of executive function on
quality of life; d2;1= direct effect of barriers of physical activity to physical activity levels; ds;= direct effect of barrier
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to physical activity to executive function; ds,= direct effect of physical activity levels to executive function. ab =
Total Indirect Effect; a;b: = specific indirect effect through barriers to PA; azb, = specific indirect effect through PA
levels; ashs = specific indirect effect through executive function;a;d»1b,= specific indirect effect through barriers to
PA and PA levels; aids;bs= specific indirect effect through barriers to PA and executive function; a,ds2bs= specific
indirect effect through physical activity levels and executive function; a;d,;dssbs=specific indirect effect through
barriers to physical activity, physical activity levels, and executive function. R? = total indirect effect variance
accounted for by the model. Cl = 95% confidence interval; 5,000 bootstrap samples; age, sex, race/ethnicity used as
covariates.*** p < .001. bolded indirect effects are significant indirect effects.
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Appendix B: Serial Mediaton Model with Inhibtory Control (% Correct) as a Third Order

Mediator
Physical _
y Activity dar=.000
Barriers to /

Physical Activity

a;=124" / 3, 488.09°

. — 2 g *
ACEs c=-1.61 Perceived Quality of

c'=-.587 Physical Health

Note. a, b, ¢, and ¢’ represent unstandardized regression coefficients: a; = direct effect of ACEs on barriers to PA; a;
= direct effect of ACEs on PA levels; as = direct effect of ACEs on executive inhibitory control; b, = direct effect of
barriers to PA on perceived quality of physical health; b, = direct effect of PA levels on perceived quality of
physical health; bz = direct effect of inhibitory control on perceived quality of physical health; d»1= direct effect of
barriers of physical activity to physical activity levels; ds;= direct effect of barrier to physical activity to inhibitory
control; dsp= direct effect of physical activity levels to inhibitory control; c= total effect of ACEs on perceived
quality of physical health; ¢’= direct effect of ACEs on perceived quality of physical health. * <.05 and bolded
arrows are significant direct pathways.
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Appendix C: Serial Mediaton Model with Working Memory (% Correct) as a Third Order

Mediator
Physical
=.000
S
<
Barriers to / \ e
Physical Activity Working Memory %

d31= -.002*

by;=4.72

Perceived Quality of
c'=-619 Physical Health

Note. a, b, ¢, and ¢’ represent unstandardized regression coefficients: a; = direct effect of ACEs on barriers to PA; a,
= direct effect of ACEs on PA levels; a; = direct effect of ACEs on working memory; b; = direct effect of barriers
to PA on perceived quality of physical health; b, = direct effect of PA levels on perceived quality of physical health;
bs = direct effect of working memory on perceived quality of physical health; d2;= direct effect of barriers of
physical activity on physical activity levels; ds;= direct effect of barrier to physical activity on working memory;
dso= direct effect of physical activity levels on working memory; c= total effect of ACEs on perceived quality of
physical health; ¢c’= direct effect of ACEs on perceived quality of physical health. * <.05 and bolded arrows are
significant direct pathways.
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Appendix D: Serial Mediaton Model with Cognitive Flexiblity(% Correct) as a Third

Order Mediator

Physical

dy=.1039.7* Activity T d3p=.000
S
Barriers to \ S~y

Physical Activity —— —>Cognitive Flexibility %
//V
//

a;=124" [ 4, 488.09* 7 by=.-4.96

d3=-.015

Perceived Quality of
c'=-.618 Physical Health

This model shows the coeffiects for the direct pathways. * and bolded arrow represents the
sigfnifcant direct effects.

Note. a, b, ¢, and ¢’ represent unstandardized regression coefficients: a; = direct effect of ACEs on barriers to PA; a,
= direct effect of ACEs on PA levels; as = direct effect of ACEs on cognitive flexibility; by = direct effect of barriers
to PA on perceived quality of physical health; b, = direct effect of PA levels on perceived quality of physical health;
bs = direct effect of cognitive flexibility on perceived quality of physical health; d21= direct effect of barriers of
physical activity on physical activity levels; ds;= direct effect of barrier to physical activity on cognitive flexibility;
dso= direct effect of physical activity levels on cognitive flexibility; c= total effect of ACEs on perceived quality of
physical health; ¢’= direct effect of ACEs on perceived quality of physical health. * <.05 and bolded arrows are
significant direct pathway.
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Appendix E: Bivariate Correlations of variables in the Serial Mediation Model

Bivariate Correlations of Variables in the Serial Mediation Model

n 1. 2. 3. 4. S. 6. 7.

1. ACEs 75 ---

2. Barriers to PA 75  .348™

3.PAlevels (MET) 75  .226 -.238"

4. Flanker (%) 75 -161 -.068  -.037

5. Sternberg (%) 75 -406** -152 -243* 213

6. Wisconsin CS (%) 75  -.037 -111  -.076 .044 118 ---

7. Quality of Life 74 -385" -418" -3157 .245* 185 .073

Note: SD= Standard Deviation, ** Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at
the 0.05 level (2-tailed). MET (metabolic equivalent task), ACEs (Philadelphia adverse childhood experiences), PA
(physical activity), % correct(percent correct), Wisconsin CS(Wisconsin Card Sorting).
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Appendix F: Bivariate Correlations of Reaction times and Percent correct on the Executive

function task

N 1 2 3. 4 5 6
1.Flanker (%) 75
2.Sternberg (%) 75 213
3.Wisconsin CS (%) 75 044 118
4. Flanker (RT) 75 -227 -.103 -.119
5.Sternberg (RT) 75 -.075" -.445™ 025 -.129

6. Wisconsin CS (RT) 75  -.402™ -.168 -446™ 424" -.108 ---

Note: SD= Standard Deviation, ** Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at
the 0.05 level (2-tailed). MET (metabolic equivalent task), ACEs (Philadelphia adverse childhood experiences), PA
(physical activity), RT(reaction time), % (percent correct) Wisconsin CS(Wisconsin Card Sorting).
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Appendix G: Demographics Questionnaire

Confidential

Demographics

Please complete the survey below that will ask you bkasic demographic questions.

Thank you!

faga 1

What type of student are you enrolled as at ETSU?

{_y Undergraduate
) Graduate

YWhat type of degree are you pursuing at ETSU?

{y Bachelors degree
{) Masters degree
{"» Doctoral degree

What is your enrollment status at ETSU? o Part-Time
o Full-Time
¥What undergraduate or graduate Program are you
enrclled in?
Gender O Male
) female
{"» Gender Fluid
{0 | prefer not to answer
Age

Race/ Ethnicity

) American Indian/Alaskan Native
O Asian

("1 Black! African Ametican

() Hispanic/Lating

{1 White

{1 | prefer not to answer

Mantal Status

{7y Married/Domestic Partnership
_» Never Married

) Divorce

{1 Separated

(o | prefer not to answer

Do you have a Job? ) Yes
{3 No

How many hours a week do you work?

What is the residential lecation of your home, before ) Rural

you were a student at ETSU? {3 Urzan

What is your approximate height?

What is your approximate weight?

What is your favonte thing about working
outfexercising?

12-08-2021 5:04pm
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fage 2

Yhat is your least favorite thing about working
outfexercising?

Yhat is your faverite fonm of physical activity?

) Running

{1 Walking

{1 Hiking

(") Strength Trainingfweight lifting
() biking

i Yoga

{7 Kick baoxing

{ Dancing

{1 Rock Climbing
) eycling

) swimiming

) tennis

) basketball

() stair stepping

() resistance bands
() rowing

) golf

{_) Other

Yhat is your faverite fonm of physical activity?

Do you use the CPA{ETSU Gym)?

{_) Never

) Rarely

) Sometimes
() Often

{7 Always

Do you use a gym off campus {e.qg., planet fitness)?

{1 Hever

) Rarely
) Sometimes

) Often
) Always

Do you make use of virtual fithess classes {e.g.,
fithess classes over zoom or YouTuke)?

{1 Hever

) Rarely

{7 Sometimes
) Often

{7 Always

Do you participate in group fitness {e.q., cydling)?

{1 Hever

{_) Rarely

) Sometimes
() Often

) Always

‘Your support system participates in regular physical
ackivity?

{1 Hever

) Rarely
) Sometimes

{_) Often
O Always

YWhile growing up you saw your support system
participating in regular physical activity?

12-03-2021 5:04pm

) Never

) Rarely
{7 Sometimes

() Often
) Always
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fage 2
Your support system encourages you to participate in {7 Never
physical activity 7 ) Rarely
) Sometimes
) Often
) Always
How often did you participate in physical activity ) Never
prior to COVID- 19 pandemic? 1 Rarely
7 Sometimes
{) Often
) Always
. ¢
12-03-2021 5:04pm projectredeap.org %Encap
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Appendix H: Philadelphia Adverse Childhood Experiences Questionnaire

Confidential

10

11)

ACES

Please complete the survey below.

Thank you!

Pags 1

While you were growing up how often did a parent, step
parent or ancther adult living in your home swear at
you, insult you, or put you down.

{_) More than once
1 Once
{7y Never

While you were growing up how often did a parent, step
parent, or ancther adult living in your home act in a
way that made you afraid that you would ke physically
hurt?

) More than once
) Once
) Never

While you were growing up did a parent, step parent,
or another adult living in your home push, grab,
shove, or slap you?

) More than once
) Once
) Never

While you were growing up did a parent, step parent,

{_) More than once

or another adult living in your home hit you so hard ) Once
that you had marks or were injured? ) Never
During the first 18 years of life, did an adult or ) Yes
older relative, family friend, or stranger who was at {JNo
least 5 years older than yourself ever touch or fondle

you in a sexual way or have you touch their body om a

sexual way?

During the fiest 18 years of life, did an adult or ) Yes
older relative, family friend, or stranger attempt to {3 No

hawve or actually have any type of sexual intercourse,
oral, anal, or vaginal with you?

There was someone in your life whe helped you feel
important or special

) very often true
) often true
) sometimes true
{7y rarely true
) nevertrue

Your family sometimes cut the size of meals or skipped
meals because there was not encugh moeney in the budget
for food

{7 very often true
i) often true
() sometimes true
) rarely true
) nevertrue

How often, if ever, did you see or hearin your home a ) Many times
parent, step parent, or another adult who was helping ) Afew times
to raise you being slapeped, kicked, punched , or ) Once
beaten up? i) Never

How often, if ever did you see or hearin your home a {3 Many times
parent, step parent, or another adult who was helping ) Afew times
to raise you being hit or cut with an okject, such as ) Once

a stick, cane, bottle, dub, knife or gun? ) Never

Did you live with anyone who was a problem drinker or ) Yes
alcoholic i Ne

12-08-2021 5:05pm

105

projectredeap. org

REDCap



Confidential

12}

13)

14)

15)

16)

17)

18)

19)

20)

21)

fage 2

Did you live with anyone who used illegal street drugs ) yes
or who abused prescription medications Oine
While you were growing up did you live with anyone who ) Yes
was depressed or mentally ill? ) No
Did you live with anyone who was sucidal? ) Yes

{1 No
Did you live with anyone who served time or was ) ¥es
sentenced to serve time in prison, [ail, or other ) No
correctional facility
How often, if ever, did you see or hear someone being ) Many times
beaten up, stabbed orshotin real life? ) Afew times

) Once

) Never

While you were growing up, how often did you feel that
you were treated badly or unfairly because of your
race or ethnicity?

) Very often true
) Often true
) Sometime true
) Rarely true
) Never true

Did you feel safe in your neighborhood?

) All of the time

) Maost of the time
{7 Some of the time
) None of the time

Did you feel pecple in your neighborhood looked out
for each other, stood up for each other, and could be
trusted?

) All of the time

{0 Most of the time
{_) Some of the time
{_) None of the time

How often were you bullied by a peer or classmate?

) All of the time

{_) Maost of the time
{1 Some of the time
{J) None of the time

YWere you everin foster came

12-03-2021 5:05pm
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Appendix I: CDC Barriers to Physical Activity Questionnaire

Confidentiat

10

Barriers to Physical Activity

Please complete the survey below.

Paga 1

Directions: Listed below are reasons that people give to describe why they do not get as much physical activity as
they think they should. Please read each statement and indicate how likely you are to say each of the following

staterments:

My day is so busy now, | just don't think | can make
the time to include physical activity in my regular
schedule.

3 Very likely

) Somewhat likely
) Somewhat unlikely
O Very unlikely

Naone of my family members of fiends like to do
anything active, s | don't have a chance to exercise.

{1 Very likely

) Somewhat likely
) Somewhat unlikely
O Very Unlikely

I'm just too tired after work to get any exercise.

O Very likely

) Somewhat likely
) Somewhat Unlikely
) Very Unlikely

I've keen thinking about getting more exercise, but |
just can't seem to get started.

{1 Very likely

) Somewhat likely
) Somewnhat unlikely
) Very unlikely

I'm getting older so exercise can be risky.

O Very likely

) Somewhat likely
) Somewnhat unlikely
) Very unlikely

| don't get encugh exercise because | have never
|leamed the skills for any sport.

) Very likely

) Somewhat likely
) Somewnhat unlikely
i Very unlikely

| don't have access to jugging trails, swimming pools,
bike paths, etc.

) Wery likely

) Somewhat likely
) Somewhat unlikely
Oy Very unlikely

Physical activity take too much time away from other
commitmentstime, work, family, etc.

1 Very likely

7 Somewhat likely
) Semewhat unlikely
) Very unlikely

I'm emkarrassed about how | will look when | exercise
with other.

O Very likely

) Somewhat likely
) Semewhat unlikely
O Very unlikely

| den't get encugh sleep as itis. | just couldn't get
up early or stay up late to get some exercise.

12-09-2021 S:04pm

O Very likely

) Somewhat likely
{_) Somewhat unlikely
) Very unlikely

projectredcap. org

REDCap



Confidential

11

12}

13)

14)

15)

1a)

17)

18)

19

20y

21}

fage 2

It's easier for me to find excuses not to exercise
that te go out to do something.

O Wery likely

) Somewhat likely
1 Somewhat unlikely
o Wery unlikely

I know of too many people who have hurt themselves by

overdoing it with exercise.

O Very likely

) Somewhat likely
1 Somewhat unlikely
T very unlikely

I really can't see learning a new sport at my age.

O very likely

) Somewhat likely
) Somewhat unlikely
) Wery unlikely

It's just too expensive. You have to take a class or
join a cluk or buy the right equipment.

) Wery likely

) Somewhat likely
) Somewhat unlikely
) Wery unlikely

My free times during the day are too short to include
BXercise.

) Wery likely

) Somewhat likely
) Somewhat unlikely
) Wery unlikely

My usual social activities with family or fiends do
not include physical activity.

) ery likely

) Somewhat likely
{71 Somewhat unlikely
) Wery unlikely

I'm tee tired during the week and | need the weekend
te catch up on my rest.

) Wery likely

{71 Somewhat likely
) Somewhat unlikely
{1 Wery unlikely

I want to get more exercise, but | can't seem to make
myself stick to anything.

) Wery likely

{1 Somewhat likely
{1 Somewhat unlikely
{1 Wery unlikely

I'm afraid | might injure myself or have a heart
attack.

) Wery likely

) Somewhat likely
) Somewhat unlikely
) Very unlikely

I'm not good encugh at any physical activity to make
it fun.

O Wery likely

) Somewhat likely
1 Somewhat unlikely
o Wery unlikely

If we had exercise facilities and showers at work,
then l would ke maore likely to exercise.

12-03-2021 5:04pm
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1 Somewhat unlikely
T very unlikely
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Appendix J: International Physical Activity Questionnaire (IPAQ)

Confidential
International Physical Activity Questionnaire

Page 1

We are interested in finding cut about the kinds of physical activities that people do as part of their everyday lives.
The questions will ask you about the time you spent being physically active in the last 7 days. Please answer each
question even if you do not consider yourself to be an active persen. Please think about the activities you do at waork,
as part of your house and yard work, to get from place to place, and in your spare time for recreation, exercise, or
sport.

Please complete the survey below.

Thank you!
Think akout all the vigorous activities that you did ) Yes
inthe last 7 days. Vigorous physical activities refer ) No

to activities that take hard physical effort and make

you breathe much harder than nommal. Think only about
those physical activities that you did for at least 10
minutes at a time.

1.During the last 7 days, did you particpate in
vigorous physical activities like heavy lifting,
digging, aerchics, or fast bicycling?

1. During the last 7 days, on how many days did you do
vigorous physical activities like heavy lifting,
digging, aerchics, or fast bicycling?

Dunng the last ¥ days, on how many hours per day did
you do vigorous physical activities like heawy
lifting, digging, aerokics, ar fast bicycling?

During the last ¥ days, on how many minutes per day
did you do vigorous physical activities like heavy
lifting, digging, aerokics, ar fast bicycling?

Think abkout all the moderate activities you did in the ) Yes
last 7 days. Moderate activities refer to activities ) No
that take moderate physical effort and make you

breathe semewhat harder than nommal. Think only about

those physical activities that you did for at least 10

minutes at a time.

During the last 7 days, did you do moderate physical
activities like carrying light loads, bicycling at a
regular pace, or doubles tennis? Do not include
walking.

During the last 7 days, how many days did you do
moderate physical activities like carrying light
|oads, kicycdling at a regular pace, or doubles tennis?
Do not include walking.

Dunng the last ¥ days, how many hours per day did you
do moderate physical activities like carrying light

|oads, kicyding at a reqgular pace, or doukles tennis?
Do not include walking.

12.09-2021 5:05pm poectreccapory AREDCaR
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faga 2
During the last 7 days, how many minutes per day did
you do moderate physical activities like carrying
light loads, kicycling at a reqular pace, or doubles
tennis? Do not include walking.
Think about the time you spent walking in the last 7 {1 ¥es
days. This includes at work and at home, walking to {1 No
travel from place to place, and any other walking that
you might do solely for recreation, sport, exercise,
or leisure.
5. During the last 7 days, did you walk for at least
10 minutes at a time?
5. During the last 7 days, how many days did you walk
for at least 10 minutes at a time?
During the last ¥ days, how many hours per day did you
walk for at least 10 minutes at a time?
During the last 7 days, how many minutes per day did
you walk for at least 10 minutes at a time?
This question is akout the time you spent sitting on
weekdays during the last 7 days. Include time spent at
work, at home, while doing course work, and during
|eisure time. This may include time spent sitting at a
desk, wisiting friends, reading, or sitting or Iying
down to watch television.
7. During the last 7 days, how many hours per day did
you spend sitting on a weekday?
7. During the last 7 days, how many minutes per day
did you spend sitting on a weekday?
Did you participate in any type of physical activity {1 Yes
{vigorous, moderate, walking) prior to the COVID-19 {1 No
pandemic?
How many days per week did you participate in any type
of physical activity prier to the COVID-19 pandemic?
How many minutes per days did you participate in any
type of physical activity prior to the pandemic?
YWere you sick last week, or did anything prevent you ) Yes
from doing your nenmal physical activities? {1 No
If yes, what prevented you from your nommal physical
activity?
Da you have permanent health issues that do not allow {1 Yes
you to exercise? {1 No
. kH
12-08-2021 5:05pm projectredcap. org %E{stap
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faga 3
If yes, what permanent health issues do you have that
prevent you from exercising?
. kH
12-08-2021 5:05pm projectredcap. org %E{stap
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Appendix K: The WHO Quality of Life Questionnaire

Confidential

The WHO quality of life

Paga 1

Please complete the survey below. This assessment asks how you feel about your quality of life, health, or other
areas of your life. Please answer all the guestions. If you are unsure about which response to give to a question,
please choose the one that appears most appropnate. This can often be your first response. Please keep in mind
your standards, hopes, pleasures and concems. We ask that you think abkout your life in the last two weeks.

Thank you!

How would you rate your guality of life?

) Very poor

" poor

{7 Neither poor nor good
) Good

) Very Good

How satisfied are you with your health?

) Very dissatisfied

{) Dissatisfied

() Neither satisfied nor dissatisfied
) Satisfied

) Very Satisfied

To what extent do you feel that physical pain prevents
you from doing what you need to do?

O Mot at all

O Alitte

) A moderate amount
) Very much

) An extreme armount

How much do you need any medical treatment to function
in your daily life?

) Mot at all

O Alitte

) A moderate amount
) Very much

{3 An extreme amount

How much do you enjoy life?

{3 Not at all

O Alittle

) A moderate amount
) Very much

) An extreme amount

To what extent do you feel your life to be meaningful?

) Mot at all

O Alittle

) A moderate amount
{_) Very much

) An extreme amount

How well are you able to concentrate?

1 Mot at all

O Alittle

) A moderate amount
) Very much

) An extreme amount

How safe do you feel in your daily life?

12-03-2021 5:05pm

) Mot at all

O Alittle

O Amoderate amount
) Very much

) An extreme amount
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8

10

11)

12)

13)

14)

15)

16y

17

18)

faga 2

How healthy is your physical envirenment

{7 Not at all

i Alittle

{1 A moderate amount
{1 Wery much

{1 A extreme amount

Do you have encugh energy for your everyday life?

{1 Not at all
Oy Alitle

{1 Moderately
{1 Mostly

) Completely

Are you able to accept your bodily appearance?

T Not at all
O Alittle
{1 Moderately

{1 Mostly
1 Completely

Have you encugh money to meet your needs?

{1 Not at all
O Alittle
{1 Moderately

{1 Mostly
{1 Completely

How available to you is the information that you need
in your day-to-day life?

(" Not at all
O Alittle
("1 Moderately

) Mostly
() Completely

To what extent do you have the opportunity for leisure
activities?

{3 Not at all
1 Alittle
{) Moderately

{1 Mostly
{1 Completely

How satisfied are you with your sleep?

{1 Wery dissatisfied

{"y Dissatisfied

{_) Neither satisfied nor dissatisfied
() Satisfied

{1 Wery Satisfied

How satisfied are you with your akility to perfonm
your daily living activities?

{1 Wery dissatisfied

{"y Dissatisfied

{"1 Neither satisfied nor dissatisfied
{"» Satisfied

{1 Wery Satisfied

How satisfied are you with your capacity for work?

{1 Very dissatisfied

{) Dissatisfied

) Neither satisfied nor dissatisfied
{1 Satisfied

{1 Wery Satisfied

How satisfied are you with yourself?

12-08-2021 5:05pm
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{1 Wery dissatisfied

{1 Dissatisfied

{1 Neither satisfied nor dissatisfied
) Satisfied

{1 Wery Satisfied
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Confidential

19

209

21)

22)

23)

24)

25)

26)

fage 2

How satisfied are you with your personal
relationships?

{7 Wery dissatisfied

{) Dissatisfied

{1 Neither satisfied nor dissatisfied
) Satisfied

{1 Wery Satisfied

How satisfied are you with your sex life?

) Wery dissatisfied

") Dissatisfied

{71 Neither satisfied nor dissatisfied
{_) Satisfied

{1 Wery Satisfied

How satisfied are you whit the support you get from
your fiends?

) Very dissatisfied

{) Dissatisfied

) Neither satisfied nor dissatisfied
() Satisfied

{7 Very Satisfied

How satisfied are you with your physical safety and
secunty?

) Wery dissatisfied

{_) Dissatisfied

) Neither satisfied nor dissatisfied
{_) Satisfied

) Wery Satisfied

How satisfied are wou with the conditions of your
living place?

{_) Wery dissatisfied

{_) Dissatisfied

{_) Neither satisfied nor dissatisfied
{) Satisfied

{_) Wery Satisfied

How satisfied are you with your access to health
services?

{) Very dissatisfied

{0 Dissatisfied

{_) Neither satisfied nor dissatisfied
) Satisfied

{_) Wery Satisfied

How satisfied are you with your transportation?

{_) Wery dissatisfied

{") Dissatisfied

{_) Neither satisfied nor dissatisfied
) Satisfied

{1 Wery Satisfied

How often do you have negative feelings such as blue
moad, despair, anxiety, depression?

12-03-2021 5:05pm

{1 Never

{1 Seldom

{1 Quite often
{1 Wery often
) Always
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