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The Office of Disease Prevention and Health Promotion released the Healthy 

People 2020 plan in 2010 (Office of Disease Prevention and Health Promotion [ODPHP], 

2010). The mission of Healthy People 2020 is focused on improving the health of all 

Americans. One common tool utilized to improve the health of Americans is physical 

activity (Centers for Disease Control and Prevention [CDC], 2011b). However, many 

young adults, including individuals with autism spectrum disorders (ASD), engage in low 

amounts of physical activity (Haskell et al., 2007) and often struggle to achieve an 

optimal health status (Park, Mulye, Adams, Brindis, & Irwin, 2006). Therefore, more 

successful health promotion efforts are needed. In order to achieve this goal two separate 

studies were conducted to help understand the mechanism of how to promote physical 

activity and the role of physical activity within health outcomes for young adults with and 

without ASD. The first study (Chapter 2) cross-validated the self-determination theory 



 	  

for physical activity among young adults with ASD. One-hundred and forty-three young 

adults with ASD completed a questionnaire pertaining to their basic psychological needs 

(autonomy, competence, and relatedness), self-determined motivation, and physical 

activity level. Results from a path analysis revealed an overall adequate model fit (χ2 (3, 

N = 143) = 11.99, p = .007, GFI = .97, NFI = .95, CFI =. 96, RMSEA = .15) concerning 

the self-determination theory for young adults with ASD. The second study (Chapter 3) 

reported the influence of physical activity and ASD on the multiple domains of health-

related quality of life (HRQOL) for young adults. Three-hundred and twenty participants, 

including young adults with ASD, completed a questionnaire regarding their physical 

activity level and HRQOL. Results from five separate multiple regressions, based on 

bias-corrected bootstrapping, suggested that physical activity levels significantly 

predicted overall HRQOL (b = .04; CI = .02, .06), and the four domains, including 

physical health (b = .007; CI= .002, .01), psychological (b = .01; CI= .01, .02), 

environment (b = .01; CI = .002, .02), and social relationships (b = .01; CI = .00, .02). 

Additionally, after controlling for physical activity and an individual’s sex, status of 

(having) ASD significantly influenced overall HRQOL (b = -7.28; CI = -9.82, -4.70), as 

well as the physical health domain (b = -2.68; CI = -3.39, -1.98), psychological domain 

(b = -2.04; CI = -2.81, -1.33, and the environment domain (b = -1.86; CI = -2.51, -1.21). 

This research supports the importance of physical activity to positively influence 

HRQOL. Also, results suggest that the self-determination theory is one appropriate 

conceptual model that practitioners could utilize to increase physical activity among 

young adults with ASD.  Although this research helps to clarify the predictors and 

outcomes of physical activity for young adults, further research is needed. Future 



 	  

research should focus on examining specific strategies to improve the perceptions of the 

basic psychological needs for young adults with ASD. Additionally, researchers could 

investigate how the physical activity setting (e.g., team sports) influences an individual’s 

HRQOL.  
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Chapter 1. General Introduction



   

Predictors and Outcomes of Physical Activity for Young Adults with and without 

Autism Spectrum Disorder  

Physical activity has been shown to produce numerous benefits (Centers for 

Disease Control and Prevention [CDC], 2011b). More specifically, physical activity can 

help individuals decrease their risk of cardiovascular disease, type 2 diabetes, certain 

cancers (CDC, 2011a), and stroke (Hu et al., 2000). Physical activity can also help people 

maintain a healthy body weight, strengthen muscles and bones, and improve mental health 

(CDC, 2011a). Overall when individuals engage in physical activity they are more likely 

to lower their risk of mortality (Gregg et al., 2003), therefore living a longer and healthier 

life. 

Despite all of the benefits of physical activity, less than 48% of the population is 

meeting the national physical activity guidelines and some populations (e.g., people with 

disabilities) are even less likely to meet these recommendations (CDC, 2014a). The 

Behavioral Risk Factor Surveillance System (BRFSS) collected data on the physical 

activity participation of individuals in the United States and highlighted a decline in 

physical activity for both males and females as they age (CDC, 2005). This decline in 

physical activity is especially apparent in individuals with an autism spectrum disorder 

(ASD) (Memari et al., 2013), who have been reported to engage in low levels of physical 

activity (Bandini et al., 2013).  

Low physical activity levels for individuals with ASD (Bandini et al., 2013) may 

contribute to a poor health status for this group. Multiple reports have shown increased 

rates of depression and anxiety among individuals with ASD (Park, Park, Kim, & Yoo, 

2013). Gotham, Brunwasser, and Lord (2015) examined rates of depression and anxiety 
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within 109 participants with ASD in a longitudinal study from the age of nine until 

twenty-four. They noted that depression and anxiety became more prominent as the 

participants aged. Therefore, there is a need to ensure health promotion programs consider 

the needs of the general population and include young adults with ASD in their efforts.    

In addition to the positive physical and mental benefits, physical activity may also 

contribute to how an individual perceives other aspects of their health. Health-related 

quality of life (HRQOL) provides a comprehensive way to understand an individual’s 

perception of their health through multiple dimensions (i.e. physical health, psychological, 

social) (CDC, 2011b).  Research supports the notion that physical activity positively 

influences HRQOL (Anokye, Trueman, Green, Pavey, & Taylor, 2012; Bize, Johnson, & 

Plotnikoff, 2007; Stuntz & Weiss, 2010), however limitations exist in how well current 

literature emphasizes the influence of physical activity on multiple domains of HRQOL.  

To ensure public health practitioners are implementing effective health programs, a 

clearer understanding is needed on the outcomes and predictors of physical activity for 

young adults with and without ASD. Therefore, this research examines 1) the motivation 

process for physical activity in young adults with ASD and 2) the influence of physical 

activity and the presence of ASD on HRQOL.  

 The purpose of the first manuscript (Chapter 2) was to cross-validate the self-

determination theory for physical activity among young adults with ASD. The following 

research question was examined: 

1) Is the self-determination theory appropriate for understanding the motivation 

process of physical activity for young adults with ASD? 
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The purpose of the second manuscript (Chapter 3) was to examine the influence of 

physical activity on the multiple domains of HRQOL of young adults. Additionally, this 

study explored the influence of the presence of ASD on HRQOL. The following research 

questions were examined: 

1) Does physical activity influence each domain of HRQOL? 

2) Does ASD influence each domain of HRQOL? 

Assumptions 

 The following assumptions were made in this study.  

1. The participants answered all of the items in the questionnaire honestly. 

2. Participants’ self-reporting of behaviors were accurate. 

3. Modifying items to include physical activity participation, as opposed to only 

exercise, did not influence the internal validity of this study.  

4. The relative autonomy index accurately represents participants’ self-determined 

motivation. 

5. Homogeneity among participants.  

Delimitations 

1. This study was delimited to young adults between the ages of 18-35, who self-

identified as having a diagnosis related to ASD. This age range was chosen based 

on its representativeness of individuals who are likely experiencing or will be 

experiencing a transition to becoming more independent and may have decreased 

access to physical activity programs. 
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2. Participants’ physical activity behavior was measured using a subjective measure. 

A subjective measure may be influenced by participant’s memory or 

miscalculation of activity.  

Limitations 

 The following were limitations of the study:  

1. Due to the method of survey distribution, a survey return rate is not available. An 

unknown return rate may threaten the external validity of the study. 

2. Data was not collected on comorbidities or secondary conditions that may 

influence an individual’s motivation, physical activity, and HRQOL.   

Operational Definitions 

The following operational definitions are used within this study.  

1. Physical Activity: Activities that make the heart beat rapidly are considered to be 

strenuous activities. Activities that are not exhausting are considered to be 

moderately intense activities, and activities that involve minimal effort are 

considered to be mildly intense physical activities (Godin & Shephard, 1997). 

2. Autonomy: Feelings of having a choice and self-governance (Ryan & Deci, 2002). 

3. Competency: Feelings of effectiveness while engaging in optimally challenging 

tasks (Ryan & Deci, 2002).  

4. Relatedness: Feelings of meaningful connection or belonging with important 

others (Ryan & Deci, 2002).  

5. Motivation: Refers to what moves a person do something (Ryan & Deci, 2000a).  

6. Amotivation: Having little intrinsic or extrinsic motivation (Deci & Ryan, 2008).  
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7. External Motivation: Doing a behavior because it leads to a separate consequence 

(Deci & Ryan, 2008).  

8. Internal Motivation: Doing a behavior because the activity itself is rewarding (Deci 

& Ryan, 2008). 

9. Health Related Quality of Life (HRQOL):  A multidimensional and subjective 

measure to explain an individual’s overall well-being. HRQOL is based on four 

domains including physical health, psychological, environment, and social 

relationships.  

10. Young Adult: An individual between the ages of 18 and 35.  
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Chapter 2.   

The Motivational Process for Physical Activity in Young Adults with Autism Spectrum 

Disorder 
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Abstract 

This research cross-validates the use of the self-determination theory for physical activity 

participation among young adults (18-35) with autism spectrum disorders (ASD). 

Participants included 144 young adults with ASD who completed a survey pertaining to 

their motivational process to engage in physical activity, based on self-determination 

theory variables. Goodness of fit indices reported from a path analysis suggests the current 

data closely align with the self-determination theory (χ2 (3, N = 143) 11.99, p>.01, GFI= 

.97, NFI= .95, CFI=. 96, RMSEA= .15). The three basic psychological needs explained 

39% of the variance within participants’ self-determined motivation, and self-determined 

motivation explained 8% of the variance in physical activity levels. These findings support 

utilizing the self-determination theory within health promotion efforts for young adults 

with ASD. Practitioners should focus on enhancing the perceived basic psychological 

needs of young adults within physical activity settings.  
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The Motivational Process for Physical Activity in Young Adults with Autism Spectrum 

Disorder 

One of the most widely recognized ways to improve a person’s health is through 

participating in physical activity (Brown, Carroll, Workman, Carlson, & Brown, 2014). 

The current national physical activity guidelines state that adults should engage in at least 

150 minutes of moderate intensity or 75 minutes of vigorous intensity aerobic physical 

activity per week. Aerobic activities should be done in addition to strength training for 

each major muscle group at least two days of the week (U.S. Department of Health and 

Human Services, 2008). When individuals meet the physical activity guidelines they are 

more likely to experience substantial health benefits, such as a decreased risk for 

cardiovascular disease, certain cancers, and type 2 diabetes. Other benefits include 

improved weight status, mental health, and life expectancy (Centers for Disease Control 

and Prevention [CDC], 2011b).  However, the majority of individuals are not engaging in 

enough physical activity to acquire substantial health benefits (Carlson, Fulton, 

Schoenborn, & Loustalot, 2010).  

One population in particular that is considered to be at risk for not engaging in the 

recommended amount of physical activity is individuals with autism spectrum disorders 

(ASD) (Bandini et al., 2013; Borremans, Rintala, & McCubbin, 2010; Pan, 2008). 

Currently, one in sixty-eight American children have a diagnosis of ASD (CDC, 2014). 

ASD is characterized by deficits in social communication, social interaction, and 

engagement in restrictive and repetitive behaviors (APA, 2013). This population is also 

more likely to experience limitations related motor skills (MacDonald, Lord, & Ulrich, 

2014) and about 70% are also diagnosed with a mental disorder (APA, 2013). It is 
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important for practitioners to understand these unique characteristics when considering 

health promotion efforts for this group.  

Although there is inconclusive information on the physical activity levels of young 

adults with ASD, many studies have reported that youth with ASD engage in low levels of 

physical activity (Bandini et al., 2013; Borremans et al., 2010). This trend only worsens as 

individuals with ASD age (MacDonald, Esposito, & Ulrich, 2011; Memari et al., 2013), 

which is similar to individuals without ASD (Leslie, Fotheringham, Owen, & Bauman, 

2000; Zimmermann-Sloutskis, Wanner, Zimmermann, & Martin, 2010). More 

specifically, young adults may be facing additional barriers, such as a lack of support for 

meeting the recommended amounts of physical activity as they transition into a new phase 

of life. For example, Zimmermann-Sloutskis et al., (2010) reported that as young men and 

women between the ages of 14-24 aged, they were less likely to be involved in a sport 

club, which was positively correlated with their moderate intensity physical activity 

participation. A lack of participation in sport clubs and other structured physical activity 

programs may not only decrease an individual’s physical activity, but also their social 

support related to engaging in physical activity. Based on the available research (Bandini 

et al., 2013; Borremans et al., 2010; Pan, 2008; Zimmermann-Sloutskis et al., 2010), there 

is a clear need to improve the physical activity habits of young adults with ASD. 

 In order to increase physical activity participation among young adults with ASD, 

health practitioners need to understand how to better facilitate their engagement in 

physical activity. Theories should guide the systematic process of research and provide 

direction of the influence of variables (Glanz, Rimer, & Viswanath, 2008). Therefore, it is 

important to apply theories to help inform and design health promotion efforts. One theory 
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that has been very promising for explaining the physical activity levels of the general 

population is the self-determination theory (SDT) (Barbeau, Sweet, & Fortier, 2009; Deci 

& Ryan, 1985).  

The self-determination theory provides direction for understanding the 

motivational process for behaviors (Deci & Ryan, 1985). Deci and Ryan, (2000) suggest 

that every individual has three basic psychological needs: autonomy, competence, and 

relatedness. When these needs are met, people increase their self-determined motivation 

toward a behavior and thus their engagement in the behavior. Perceived autonomy refers 

to the amount of choice an individual feels regarding a certain activity (Deci & Ryan, 

2002). Perceived competence refers to how an individual perceives their ability to engage 

in particular tasks (Deci & Ryan, 2002). Lastly, perceived relatedness refers to how 

connected an individual feels to those around them (Deci & Ryan, 2002). These three 

needs influence an individual’s self-determined motivation. The self-determination theory 

is based on the belief that motivation lies on a continuum that ranges from amotivation to 

intrinsic motivation. Amotivation represents no motivation, and intrinsic motivation 

represents engaging in a behavior for the inherent joy of the activity (Ryan & Deci, 

2000b). Ryan and Deci (2000) posit that individuals who have a more self-determined 

form, or internalized form, of motivation will be more likely to engage in a behavior, such 

as physical activity. The self-determination theory is applicable for physical activity 

settings because practitioners can set up an environment that is supportive of the three 

basic psychological needs (e.g. practitioners can offer extra guidance on how to perform 

an activity for individuals who have low perceived competence).  
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Although the self-determination theory has been applied to the general population, 

it has not been widely utilized for young adults with ASD. It is important to examine the 

appropriateness of utilizing the self-determination theory to inform future efforts of 

improving the physical activity level of individuals with ASD because they have unique 

characteristics that may impact their motivational process. Individuals with ASD often 

have limitations in social communication and interaction as well as restrictive and 

repetitive behaviors and interests (American Psychiatric Association [APA], 2013). For 

example, individuals with ASD often prefer strict routines, which may impact the way 

autonomy influences their motivation. Their symptoms are also related to significant 

social impairments, which may influence the role of relatedness toward their motivation. 

Consequently, the motivational process for individuals with ASD may differ from that of 

individuals without ASD.  

Before a theory is utilized, it is important to assess if it is applicable for the 

attended population. Due to the low reported physical activity levels of individuals with 

ASD (Bandini et al., 2013; Borremans et al., 2010), it is important to examine if the  self-

determination theory can be an effective tool to understand the motivation of a young 

adult with ASD to engage in physical activity. Therefore, the purpose of this research was 

to cross-validate the self-determination theory for physical activity among young adults 

with ASD.  

Methods 

Participants  

 Participants included 143 young adults with ASD. The mean age of the 

participants was 25 years (SD= 4.51, range 18-35). All participants met the following 
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inclusion criteria: (a) currently between the ages of 18-35, (b) self-reported having a 

diagnosis related to ASD. Thirty five percent of the sample identified as female, 64% 

identified as male, and 1% chose not to identify their sex. Reported diagnoses included 

Asperger syndrome (45%), autism (34%), autistic disorder (8%), pervasive developmental 

disorder – not otherwise specified (2%), and childhood disintegrative disorder (1%). Ten 

percent of the sample reported that they had received a diagnosis related to ASD, but were 

not sure of their specific diagnosis. Participants from each region of the United States, 

including over 23 states, were included in the study.  

 Recruitment was done through social media, Qualtrics Panels, and support 

organizations for individuals with ASD such as college support programs. Five percent of 

the participants were recruited through social media websites (e.g., Facebook), 25% were 

recruited through organizations for individuals with ASD, and 70% were recruited through 

Qualtrics Panels. Five one-way ANOVAs were utilized to examine the potential 

differences between the recruited sources. Results indicated no significant differences 

between sources regarding their type of diagnosis F(3, 130) =.25, p= .86, current 

employment F(3, 138) =1.23, p= .30, or  highest level of education F(3, 139) =2.39, p= 

.07. Therefore, it is assumed that all participants had similar characteristics, regardless of 

recruitment. 

Instruments 

 Participants completed an online or paper questionnaire based on the self-

determination theory. Sections of the questionnaire included (a) demographics, (b) basic 

psychological needs, (b) motivational regulation, and (c) physical activity level. 

Demographic information was assessed through eight items. These included the 
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participant’s age, sex, ethnicity, race, education status, current employment status, Zip 

Code and self-identified diagnosis related to ASD.  

Participant’s basic psychological needs were measured using the Psychological 

Need Satisfaction in Exercise (PNSE) Scale (Wilson, Rogers, Rodgers, & Wild, 2006). 

The PNSE is an 18-item self-report measure of an individual’s perceived autonomy, 

competence, and relatedness. Each subscale includes six questions, in which participants 

responded based on a 6-point Likert-type scale. A score of one represents “false” and a 

score of six represents “true”, therefore higher scores are correlated to an individual’s 

increased perception of their basic psychological needs being met. A total score for each 

need was determined by averaging the scores from six different questions for each need. 

For the purposes of this study, the PNSE was revised by changing the word exercise to 

physical activity in order to account for less structured physical activities that may impact 

the health of an individual. Results from a reliability analysis from this sample revealed 

good reliability for autonomy (α = .91), competence (α = .94), and relatedness (α = .94).  

Participants’ self-determined motivation was measured by using the relative 

autonomy index score from the Exercise Regulation Scale (BREQ-3) (Markland, Tobin, & 

others, 2004; Wilson, Rodgers, Loitz, & Scime, 2006). The BREQ-3 includes 24 questions 

that assess an individual’s behavioral regulation, which is then used to identify their level 

of self-determined motivation. The relative autonomy index score is based on an average 

derived from an individual’s perception of their non-regulation, external regulation, 

introjected regulation, identified regulation, integrated regulation and intrinsic regulation. 

Participants responded to each question based on a five-point Likert type scale with zero 

meaning “not true for me” and four meaning “very true for me.” A higher relative 
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autonomy index score corresponds to individuals who experience more self-determined 

forms of motivation (Markland, 2014). The relative autonomy index score, which is 

referred to as motivation and self-determined motivation throughout this paper, was 

determined by averaging the score of four questions for each type of motivational 

regulation, then multiplying that score by its appropriate weighting, and finally adding 

each weighted average together to create one score (Markland, 2014). For example, the 

average score for amotivation was multiplied by negative three and the average score for 

intrinsic regulation was multiplied by positive three. The negative and positive weightings 

represent a lower and higher degree of self-determination.  Reliability analysis from this 

study reported a good reliability coefficient for each subscale: amotivation (α = .89), 

extrinsic regulation (α = .87), introjected regulation (α = .89), identified regulation (α = 

.85), integrated regulation (α = .91), and intrinsic regulation (α = .93).   

Participant’s physical activity was measured with the Godin Leisure-Time 

Exercise Questionnaire (Godin, 1997). The Godin Leisure-Time Exercise Questionnaire is 

a popular subjective assessment tool to measure physical activity, and has been used in a 

number of previous studies (e.g. Edmunds, Ntoumanis, & Duda, 2008; Gunnell, Mack, & 

Wilson, 2011; Joseph, Royse, Benitez, & Pekmezi, 2014; Markland et al., 2004; Sebire, 

Standage, & Vansteenkiste, 2009). This questionnaire includes three items, which assess 

the intensity and frequency of physical activity. Items assess how many times during a 

typical seven-day period an individual engages in mild, moderate, or strenuous physical 

activity for at least 15 minutes at a time.  An individual’s self-report of their engagement 

in mild, moderate, and strenuous physical activity is multiplied by the estimated Metabolic 

Equivalent of Task (MET) (three, five, and nine respectively) value for each intensity 
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level. These values are then added together to create a total physical activity score. For 

example an individual who engaged in strenuous physical activity for at least 15 minutes 

two different times, in addition to moderate intensity activities for at least fifteen minutes 

two different times, and mild intensity physical three different times throughout a seven 

day period would have a total physical activity score of 37.  

Procedures  

This study used a convenience sampling of young adults with a diagnosis of ASD 

who lived within the United States. As addressed in the participant section, participants 

were recruited through three different sources, including: 1) organizations that specifically 

work with individuals with ASD, 2) social media sites related to ASD, and lastly 3) 

Qualtrics Panels.  Organizations for individuals with ASD, distributed a web-based 

questionnaire or a paper questionnaire along with an invitation to participate in the study. 

For the web-based questionnaire, an initial message was sent along with two follow up 

messages approximately 10 and 20 days after the initial invitation. For the paper survey, 

participants were sent one follow-up message approximately 10 days after the initial 

invitation. Questionnaires via social media were posted along with an invitation to 

participate. Then two follow-up messages were posted approximately 10 days apart. 

Lastly, the surveys were distributed through Qualtrics Panels, who forwarded an online 

link to the questionnaire through a specialized questionnaire distribution company to the 

target population. The questionnaire distribution company sent their own invitation that 

included the link to the online questionnaire for individuals who identified as having a 

diagnosis related to ASD. Each person recruited through Qualtrics Panels was only sent 

the questionnaire link one time. All questionnaires included an attached explanation of 
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research. Due to the distribution method of the survey, a return rate is unavailable. Testing 

procedures were approved through the investigator’s Institutional Review Board (IRB). 

All individuals who completed the questionnaire consented to participate in the study.  

Data Analysis 

Preliminary Analysis. One-hundred and sixty-nine individuals completed the 

questionnaire, however 26 surveys were deleted from the final analysis. Two individuals 

who completed the questionnaire did not meet the inclusion criteria for age. Additionally, 

24 surveys had more than 10% of missing data. Cases missing 10% or more of data were 

deleted in order to reduce the risk of bias created by increased missing value replacement. 

Rubright, Nandakumar, and Glutting, (2014) compared data sets with 10%, 25%, and 50% 

missing values, and concluded that bias worsened as the missing values increased. 

Descriptive data was analyzed on the remaining 143 participants. After deleing 24 

questionnaires, 16 questionnaires still contained an average of 5% percent missing values. 

Little’s Missing Completely at Random test (Little, 1988) was run to examine if data were 

missing in a random manner.  The results indicated that data were missing at random, χ2 

(22, N = 143) = 20.93, p=. 53. Therefore, maximum likelihood estimation was used to 

replace the remaining missing values. Final data analyses were based on 143 participants.   

 To examine the assumption of the normality, the Kolmogrov-Smirnov (KS) and 

Shipiro-Wilk (SW) test were utilized. Results for each test indicated that the data were not 

normally distributed for the all of the variables except motivation. Values included KS 

(142) = .10, P = <. 01, and SW (142) = 0.94, P = <. 01for autonomy, KS (138) = .08, P = 

.02, and SW (138) = .95, P= <. 01 for competence, KS (140) = .09, P =. 01 and SW (140) 

= 0.95, P = <. 01 for relatedness, and KS (138) = .18, P= <. 01, and SW (138) = .73, P = <. 
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01 for physical activity. Motivation was the only construct that indicated the data was 

normally distributed, KS (139) = .08, P = .053, and SW (139) = .97, P =. 17. To account 

for the violation of the normality assumption, when estimating the path coefficients of the 

primary analysis bootstrapping procedures was employed (Zhu, 1997). Normality tests 

were done utilizing IBM SPSS Statistics 23 (IBM Corp., 2015).  

Primary Analysis. The means and standard deviations were calculated for each 

variable. To address the purpose of the current study, a path analysis was utilized to 

examine the model fit of the self-determination theory for young adults with ASD. The 

analysis reported the extent to which an individual’s perceived autonomy, competence and 

relatedness predicted their motivation as well as the extent to which motivation predicted 

physical activity. Bias-corrected bootstrapping 95% CI for the path coefficient was 

calculated from 1000 re-samplings and all analyses were conducted using Amos 

(Arbuckle, 2014). Significance level was set at the .05. 

Results 

Descriptive data showed that young adults with ASD (n=143) reported that the 

basic psychological need of autonomy was their highest met need (x= 4.5, SD = 1.16), 

followed by competence (x= 3.71, SD = 1.43), and then relatedness (x=3.59, SD = 1.47). 

On a scale that ranged from -30 representing non-self-determined motivation to +30 

representing self-determined motivation, the average self-determined motivation score 

was 3.48 (SD = 7.87). Participant physical activity scores ranged from zero physical 

activity to 360 units of physical activity. The average total physical activity score was 

45.77 (SD = 46.77). Table 2.1 shows bivariate correlations for each variable.   
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Table 2.1 

Bivariate Correlations Among the Basic Needs, Motivation, and Physical Activity 

 Measure 1 2 3 4 5 M SD 

1. Autonomy _ 0.55** 0.33** 0.55** 0.20* 4.50 1.15 

2. Competence  _ _ 0.62** 0.57** 0.36** 3.71 1.42 

3. Relatedness _ _ _ 0.42** 0.29** 3.59 1.47 

4. Motivation _ _ _ _ 0.29** 3.48 7.87 

5. Physical Activity _ _ _ _ _ 45.77 46.77 

Note. *	  p<05.	  **p<.01. 
 

Results from the path analysis revealed an adequate model fit. Because there is no 

universally accepted criteria for a goodness of fit index (McDonald & Ho, 2002), multiple 

indices were evaluated. Goodness of fit (GFI) = .97, normed fit index (NFI) = .95, and 

comparative fit index (CFI) = .96, values represented an acceptable model fit since they 

were greater than the commonly suggested cut off score of .90 (Kline, 1998). However, 

chi-square χ2 (3, N = 143) = 11.99, p = .007 and the root mean square error of 

approximation (RMSEA) .15 values did not meet the suggested criteria of a non-

significant p-value for chi-square (Kline, 1998) and a value less than less .06 for RMSEA 

(Hu & Bentler, 1999). Kline, (1998) suggests including chi-square values within the 

analysis, however also cautions people to be aware of the limitations for interpreting it. 

There is no upper limit for chi-square, therefore it may not be interpreted in a standardized 

manner. Additionally chi-square values are affected by sample size, and larger samples are 

often reported as significant even if the data does not differ too much from the ideal model 

(Hu & Bentler, 1999; Kline, 1998). Kenny, Kaniskan, and McCoach, (2015) also 
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recommended cautious interpretation of RMSEA values, because models with smalls 

degrees of freedom often report misleading values and lead to dismissing a possibly 

satisfactory model. Therefore, it is suggested to consider multiple indices of fit (Kenny et 

al., 2015).  

Thirty-nine percent of self-determined motivation was explained by the three basic 

psychological needs (autonomy, competence, and relatedness). Autonomy and 

competence were significantly related to self-determined motivation C.R = 4.04, p <. 01 

and C.R. = 3.43, p <. 01; however, relatedness was not significantly related to motivation 

C.R. = 1.16, p = .25. Motivation significantly predicted and accounted for 8% of the 

variance in the participant’s total physical activity.  Figure 2.1 illustrates standardized 

regression weights and squared multiple corrections of the model.  Table 2.2 includes 

bias-corrected bootstrap 95% confidence intervals based on the direct effects of the model.  

Figure 2.1  

Path Analysis of Self-Determination Theory Constructs  

 

Note.	  RAI	  represents	  motivation.	  Values	  on	  the	  black	  solid	  arrows	  represent	  the	  beta	  
coefficient	  for	  each	  relationship	  viewed.	  Values	  near	  the	  upper	  right	  corner	  of	  RAI	  and	  
total	  PA	  represent	  R2	  values.	  *p	  <.05.	  **	  p	  <	  .01.	  	  
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Table 2  

Predictors of Motivation and Physical Activity 

	   B	   Beta	   SE	   CR	   95%	  CI	  
Predictors	  Motivation	  

Autonomy	   2.20**	   0.32	   0.55	   4.04	   (1.02,	  3.48)	  
Competence	   1.82**	   0.33	   0.53	   3.43	   (0.66,	  3.11)	  
Relatedness	   0.53	   0.10	   0.46	   1.16	   (-‐0.60,	  1.98)	  

Predictors	  on	  PA	  
Motivation	   1.66**	   0.29	   0.47	   3.62	   (0.78,	  2.55)	  

Note.	  PA=	  physical	  activity.	  95%	  CI	  represent	  values	  from	  a	  bias	  corrected	  accelerated	  
confidence	  interval.	  Upper	  and	  lower	  CI	  values	  on	  the	  same	  side	  of	  zero	  represent	  a	  
significant	  relationship.	  p<.05.	  **	  p	  <	  .01.	  

 

Discussion 

 The purpose of this manuscript was to cross-validate the self-determination theory 

for physical activity among young adults with ASD. Based on results from the path 

analysis, the self-determination theory is an appropriate model for understanding the 

motivation process of physical activity in young adults with ASD. These results concur 

with multiple studies that have identified the self-determination theory to be appropriate 

for understanding the motivation process of physical activity within the general population 

(e.g., Barbeau et al., 2009; Chatzisarantis, Biddle, & Meek, 1997; Gunnell, Crocker, 

Mack, Wilson, & Zumbo, 2014). Barbeau et al., (2009), conducted a similar study 

utilizing path analysis to examine the appropriateness of applying self-determination 

theory to physical activity settings for young adults. Barbeau et al's. (2009), results 

suggested that the self-determination theory provides an appropriate model for explaining 

the motivation process of physical activity for young adults. Based on the current study 

and previous research (e.g., Barbeau et al., 2009), the self-determination theory should be 
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utilized to guide health promotion efforts focused on improving the physical activity 

levels of young adults with and without ASD  

The first part of the self-determination theory concerns the influence of the three 

basic psychological needs (autonomy, competence, and relatedness) on an individual’s 

self-determined motivation (Deci & Ryan, 2008a). Results from this study support a 

positive relationship between the three basic psychological needs and self-determined 

motivation for young adults with ASD. Overall, the three basic psychological needs 

explained 39% of the variance in participants’ self-determined motivation. However, only 

autonomy and competence were shown to significantly influence participant’s motivation, 

which contradicts findings from other studies. For example, Barbeau et al., (2009) 

reported a significant relationship between autonomy, competence, and relatedness to self-

determined motivation among individuals without ASD. 

Based on the self-determination theory (Deci & Ryan, 2008a), it is surprising that 

relatedness was not signficantly related to participants’ self-determined motivation. This 

may be explained by the deficits that individuals with ASD often experience regarding 

social communication and social interactions (APA, 2013). These deficits may influence 

the value young adults with ASD place on relatedness, since it is difficult for them to 

achieve social connectedness. If an individual consistently has trouble connecting with 

other people, they may not expect to feel connected to peers during physical activity 

sessions; therefore their perceived relatedness may not influence their motivation 

(Whitehouse, Durkin, Jaquet, & Ziatas, 2009). Feelings of connectedness may also be 

influenced by an individual’s deficits within theory of mind. Theory of mind, which many 

individuals with ASD experience limitations in, refers to a person’s ability to infer the 
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mental state of others or themselves (Baron-Cohen, 2001). Deficits within theory of mind 

may thereby limit how well individuals with ASD connect with others.   

Another possible reason for the non-significant relationship between relatedness 

and self-determined motivation may be that individuals with ASD do not consider 

physical activity to be a social activity. Vallerand (2001) explained that relatedness often 

plays more of a key role during social activities, however it may not be as imperative 

during activities that are considered to be more individualistic (e.g., an individual lifting 

weights at home). Although relatedness did not significantly influence participants’ 

motivation to engage in physical activity, previous literature has supported links between 

relatedness and well-being (Deci & Ryan, 2008b; Ryan & Deci, 2000b). Therefore, 

additional research is needed to examine the importance of perceived relatedness for 

young adults with ASD. The current findings suggest that practitioners should focus more 

effort on improving the autonomy and competence of young adults with ASD, in order to 

increase their self-determined motivation toward physical activity. 

In order to improve an individual’s perceptions of their autonomy and competence, 

it is important to consider the social environment (Fenton, Duda, & Barrett, 2016; George 

et al., 2013). One way in which practitioners can positively influence the social 

environment is through their teaching style (Edmunds et al., 2008). Edmunds et al., (2008) 

examined the differences between two groups of female adults who participated in a 10-

week exercise program. One group engaged in exercise classes that were taught based on 

the self-determination theory, while the control group was led by a typical teacher style. 

Results showed that when compared to the control group, participants in the self-

determination theory based classes had increased perceptions of relatedness and 
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competence, in addition to a greater overall interpersonal involvement, improved positive 

affect, and better attendance rates (Edmunds et al., 2008). Practitioners may be able to 

lead more successful and inclusive physical activity programs by structuring programs 

based on improving autonomy and competence. Future research should examine specific 

strategies that practitioners can utilize to increase the autonomy and competence of young 

adults with ASD (e.g., offer workouts of different intensity levels and skill levels). 

The next part of the self-determination theory examines the influence of 

motivation on a behavior (Deci & Ryan 1985), such as physical activity. As expected, the 

current model showed motivation to be a significant predictor of physical activity, which 

is consistent with other studies examining the influence of motivation on physical activity 

for individuals without ASD (Barbeau et al., 2009; George et al., 2013; Sebire, Jago, Fox, 

Edwards, & Thompson, 2013). Overall, motivation accounted for 8% of the variance in 

physical activity. Although an 8% increase in physical activity may be perceived as a 

small change, it has the potential to lead to significant gains in physical activity, especially 

for individuals with ASD who need to increase their activity level. Wang and Wang 

(2015) utilized the theory of planned behavior to examine the association between the 

variables included in the theory and physical activity levels. They reported that an 

individual’s intention, which is a variable included in the theory of planned behavior, 

accounted for 9% of the variance in participants’ moderate/vigorous physical activity 

levels, which is similar to the variance in physical activity explained by the current study. 

Although 8% variance is a positive change, this result supports the need to examine other 

factors that contribute to physical activity levels. Previous literature has reported that the 

environment, (Gay, Saunders & Dowda, 2011; Humpel, Owen & Leslie, 2002), social 
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support (Giles-Corti & Donovan, 2002), and socio-economic status (Giles-Corti & 

Donovan, 2002) may also contribute to an individual’s motivation and physical activity. 

Therefore, although the self-determination theory is a useful tool for understanding an 

individual’s motivation and physical activity, practitioners and researchers need to 

consider the influence of other variables.  

 The current study is not without limitations. Individuals with ASD often 

experience comorbidities such as mental disorders and ADHD (Association & others, 

2003) that may also influence engagement in physical activity. Because people with ASD 

have been reported to engage in low amounts of physical activity (Pan, 2008), it is 

imperative to understand the multiple confounders that may influence the activity level of 

this group. Future research should examine how other comorbidities and secondary 

conditions such as depression influence the relationship between an individual’s three 

basic psychological needs, motivation, and physical activity level. 

Conclusion 

  Practitioners should utilize the self-determination theory to inform future program 

planning efforts to improve the physical activity levels of young adults with ASD. 

Although further experimental research is needed, this cross-sectional study suggests that 

utilizing the self-determination theory has the potential to improve an individual’s self-

determined motivation and physical activity level. Therefore, health practitioners should 

examine ways to implement strategies (e.g., lead activities focused on skill development) 

that are based on improving an individual’s basic psychological needs. 
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Chapter 3. Influence of Physical Activity on the Health-Related Quality of Life of Young 

Adults
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Abstract 

The purpose of this paper was to examine the influence of physical activity on the multiple 

domains of health-related quality of life (HRQOL) for young adults. Additionally, this 

study explores the influence of the presence of autism spectrum disorder (ASD) on 

HRQOL. Three-hundred and twenty participants, including young adults with ASD, 

completed a questionnaire about their physical activity and HRQOL. Five multiple 

regressions revealed physical activity significantly predicted overall HRQOL and each 

domain: physical health, psychological, environment, and social relationships regardless 

of the presence of ASD or identified sex. After controlling for physical activity level and 

participants' sex, the presence of ASD significantly predicted overall HRQOL, the 

physical health domain, psychological domain, and the environment domain. Results from 

this study suggest physical activity and the presence of ASD predict multiple domains of 

HRQOL. Practitioners should recognize the limitations that individuals with ASD may 

experience regarding their HRQOL, and utilize physical activity as a tool for improving 

HRQOL. 
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Influence of Physical Activity on the Health-Related Quality of Life of Young Adults 

Health-relate quality of life (HRQOL) has been used within measuring health 

outcomes to evaluate the effectiveness of services and research (Chen, Li, & Kochen, 

2005). HRQOL is a multi-dimensional construct based on an individual’s subjective view 

of their health (i.e. physical, mental, and social well-being) (Office of Disease Prevention 

and Health Promotion [ODPHP], 2010). Measurements based on HRQOL may help 

practitioners identify predictors on a person’s optimal well-being (CDC, 2013).  For 

example, although an individual may be in great physical condition, they may struggle 

with psychological issues that influence their mental health and may lead to physical 

health problems down the road. HRQOL is an important outcome to measure within 

research and treatment approaches (CDC, 2011) and should be a focus of health 

promotion interventions.  

One population that is in need of interventions focused on improving their overall 

health and HRQOL is young adults (Park, Mulye, Adams, Brindis, & Irwin, 2006). Young 

adults often experience deficits in their health, as risky behaviors such as binge drinking, 

drug use, and sedentary activities often increase in prevalence from adolescence to 

adulthood (Park, et al., 2006). These new habits, which can lead to negative health 

outcomes (Park et al., 2006) may be influenced by the transitions that many young adults 

experience such as moving away from home or starting a new job. Zahran, Zack, Vernon-

Smiley, and Hertz (2007) examined health data from the 2003, 2004, and 2005 Behavioral 

Risk Factor Surveillance System surveys for young adults. Results indicated that young 

adults perceived their physical health to be poor an average of two days a month and 

perceived themselves to experience problems related to mental health an average of four 
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days per month. Additionally, there are inconclusive reports on the effect of an 

individual’s sex on HRQOL. Some research has reported males to have a higher HRQOL 

(Zahran, Zack, Vernon-Smiley, & Hertz, 2007),  while other studies have found no 

significant differences between males and females at younger ages, but reported an 

increase in differences as people as age (Michel, Bisegger, Fuhr, & Abel, 2009). HRQOL 

measures may help provide practitioners into some insight on the multiple dimensions that 

may influence how a young adult perceives their health.  

Another group that experiences health disparities (Croen et al., 2015), which may 

negatively influence their HRQOL, is young adults with autism spectrum disorders 

(ASD). The prevalence of ASD has substantially increased within the past few decades 

(CDC, 2016), however research that considers the needs of this group within the general 

population is lacking. ASD affects an individual’s social communication and interactions 

as well as their patterns of behavior and interests (American Psychiatric Association 

(APA), 2013). Individuals with ASD are also more likely than their peers to experience 

increased rates of anxiety (Blumberg et al., 2013; Kim, Szatmari, Bryson, Streiner, & 

Wilson, 2000), and depression (Whitehouse, Durkin, Jaquet, & Ziatas, 2009). HRQOL 

measures may be a useful tool for identifying areas of need for young adults with ASD, 

but current literature shows mixed results regarding the association between ASD and 

HRQOL (Biggs & Carter, 2016; Kamp-Becker, Schroder, Remschmidt, & Bachmann, 

2010; Renty, 2006). For example, Renty and Roeyers (2006) examined the HRQOL of 58 

adults with ASD and reported perceived support significantly influenced participants 

HRQOL, but characteristics specific to the diagnosis of ASD did not. However, Biggs and 

Carter (2016) examined the HRQOL of adolescents and young adults with ASD, and 
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reported that characteristics related to ASD did significantly influence participant’s 

HRQOL. Therefore, it is important to control for the impact of other factors, such as 

physical activity, to gain a better understanding of each HRQOL domain for young adults 

with ASD.  

Promoting HRQOL is the basis for one of the four main goals included in the 

Healthy People 2020 plan (US DHHS, 2010). Previous studies have linked regular 

participation of physical activity with improvements in HRQOL (Anokye, Trueman, 

Green, Pavey, & Taylor, 2012; Bize, Johnson, & Plotnikoff, 2007a). Anokye et al. (2012) 

examined this relationship utilizing both subjective and objective physical activity 

measures among 5,537 adults and concluded that increased physical activity levels were 

associated with higher HRQOL scores. They utilized the EuroQol-5 Dimensions (EQ-5D) 

HRQOL scale, which includes the five dimensions of mobility, self-care, usual activities, 

pain/discomfort, and anxiety/depression. However, they only reported an overall HRQOL 

value that was based on the mean score of each HRQOL dimension combined. Despite 

their outstanding contribution, Anokye et al.'s (2012) results do not provide the reader on 

details pertaining to how an individual perceives their mobility, self-care, usual activities, 

pain/discomfort, or anxiety/depression. Many previous studies (e.g., Brown, Carroll, 

Workman, Carlson, & Brown, 2014; Brown et al., 2003; Joseph, Royse, Benitez, & 

Pekmezi, 2014; Kruger, Bowles, Jones, Ainsworth, & Kohl, 2007) view and/or treat 

HRQOL as unidimensional construct and do not address the multidimensional nature of 

HRQOL. When only a total score is reported to describe the current status of HRQOL, it 

may not be representative of each dimension, and therefore may not provide the 

information practitioners need to understand the deficits that individuals may be 
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experiencing regarding perceptions of their health.  In order to have in-depth 

understanding on the relationship between physical activity and HRQOL, it is important to 

examine the multiple dimensions of HRQOL.  

Physical activity has been shown to play a key role in enhancing the well-being of 

young adults, however additional research is needed to observe if physical activity 

actually predicts each domain of HRQOL. Understanding how different variables predict 

each domain of HRQOL will help to provide more useful information for enhancing 

health promotion efforts. Therefore, the purpose of this research was to examine the 

influence of physical activity on the multiple domains of HRQOL of young adults. 

Additionally, this study explored the influence of the presence of ASD on the multiple 

domains of HRQOL. 

Methods 

Participants  

 Participants included 320 young adults (177 females, 138 males, and five 

participants did not disclose their sex) between the ages 18-35. Among the 320 

participants, 143 were diagnosed with ASD. The sample included people from over 23 

different states, representing each region of the United States. Additional demographic 

information for young adults with and without ASD is provided in table 3.1. Individuals 

diagnosed with ASD specified their diagnoses as Asperger syndrome (45%), autism 

(34%), autistic disorder (8%), pervasive developmental disorder – not otherwise specified 

(2%), childhood disintegrative disorder (1%), and 10% were unsure of their exact 

diagnosis. All participants included in data analysis met the inclusion criteria for this 
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study: (a) between the ages of 18-35, and participants in the ASD group also confirmed 

that they (b) received a diagnosis related to ASD.  

Table 3.1 

Demographic Information 

Characteristic ASD 
(n=143) 

Non-ASD 
(n=177) 

Age X= 25.39 yrs (SD= 4.5) X= 24.22 yrs (SD=5.1) 

Sex 
  

Female 35% 72% 
Male 64% 26% 
Do not wish to disclose 1% 2% 

Ethnicity    
Hispanic or Latino 13% 6% 
Not Hispanic or Latino 80% 90% 
Do not wish to disclose 7% 4% 

Race   
American Indian or Alaskan 

native 
1% 1% 

Asian 4% 7% 
Black, African American 8% 0% 
White 81% 85% 
Multiracial 5% 4% 
Do not wish to disclose 1% 3% 

Education Level   
Some high school or less 6% 1% 
Graduated high school 36% 13% 
Some college 35% 41% 
College graduate 23% 45% 

Employment Status   
Employed 47% 56% 
Out of work 26% 26% 
Unable to work 13% 2% 
Other 13% 16% 

 

 



 

	  

39 

Instruments  

 Participants completed an online questionnaire based on their (a) demographics, 

(b) physical activity level and (c) HRQOL. Demographic information was assessed 

through seven or eight items depending on the presence of ASD. All individuals 

responded to questions about their age, sex, ethnicity, race, education status, current 

employment status, and Zip code. Additionally, individuals with ASD were asked to 

identify their diagnosis related to ASD.  

Health-related quality of life was measured using the United States version of the 

WHOQOL-BREF (WHO, 1997). The WHOQOL-Bref includes items concerning four 

different domains including physical health, psychological, environment, and social 

relationships. Each domain was based on a different number of questions. The physical 

health domain includes seven items, the psychological domain includes six items, the 

environment domain includes eight items, and the social relationships domain includes 

three items. Because of the different number of items in each domain a raw total score 

does not take each domain into equal consideration, therefore WHO (1997) recommends 

using transformed scores. Transformed scores are based on converting the sum of raw 

scores for each domain and placing them on a scale from 0-20, with a higher score 

representing better perceived health. The overall HRQOL score was calculated by 

combining the transformed score of each domain. Reliability analyses reported adequate 

scores for total HRQOL (α= .82), and each HRQOL domain physical health (α= .81), 

psychological (α= .78), environment (α= .81), and social relationships (α= .75). 

Physical activity was measured with the Godin Leisure-Time Exercise 

Questionnaire (Godin, 1997). This questionnaire, which includes three items, measures the 
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intensity and frequency of physical activity. The Godin Leisure-Time Exercise 

Questionnaire has been used by many of previous studies to measure physical activity 

(e.g., Barbeau et al., 2009; Edmunds, Ntoumanis, & Duda, 2008; Gunnell, Mack, & 

Wilson, 2011; Joseph et al., 2014; Markland, Tobin, & others, 2004; Sebire, Standage, & 

Vansteenkiste, 2009). This scale multiplies the number of times an individual engages in 

each intensity level (mild, moderate, and strenuous) of exercise by the corresponding 

Metabolic Equivalent of Task (MET) value (three, five, and nine respectively). For 

example, if an individual engages in a moderate physical activity three times during a 

seven day period for at least 15 minutes each time, they would have a total leisure-time 

activity score of 15. An individual who engaged in strenuous activities five times for at 

least 15 minutes during a seven day period and an individual who participated in light 

intensity activities 15 different times for at least 15 minutes during the week would both 

have a total physical activity score of 45 (Godin, 2011). The total physical activity score 

utilized for this study was determined following the recommendations for calculating a 

weekly leisure activity score from Godin & Shephard (1997).  

Procedures  

 Participants were recruited through multiple strategies. Participants with ASD 

were recruited through three different methods, including: 1) organizations that 

specifically work with individuals with ASD, 2) social media sites related to ASD, and 

lastly 3) Qualtrics Panels. Five percent of the participants with ASD were recruited 

through social media (Facebook) sites, 25% were recruited through organizations for 

individuals with ASD, and 70% were recruited through Qualtrics Panels. Three separate 

one-way ANOVAs were utilized to compare differences between the participants with 
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ASD that were recruited from each source and no significant differences were found 

regarding type of diagnosis F(3, 130) =.25, p = .86, current employment F(3, 138) =1.23, 

p= .30, or  highest level of education F(3, 139) =2 .39, p = .07.  

Participants without ASD were recruited through two different methods, including 

physical activity courses at a large university in the Northwest region of the U.S. and 

social media. Sixty-six percent of the participants without ASD were recruited through the 

physical activity courses, and 34% were recruited through social media. Two separate 

one-way ANOVAs were used to compare differences between the participants recruited 

through the physical activity courses and social media. The results indicated significant 

differences between the two groups regarding current employment F(1, 174) = 74.69, p 

>.01, and highest level of education F(1, 174) = 13.04, p >.01. This was expected since 

participants recruited through the physical activity courses were current students.  

Data collection methods, except for collection through Qualtrics Panels, followed 

similar procedures. As addressed in the participant section, participants were recruited 

through four different sources, including: 1) ASD organizations, 2) Qualtrics Panels 3) 

social media, 4) physical activity classes at the large university in the Northwest region of 

the United States.  ASD organizations distributed an invitation to participate in the 

questionnaire and a web-based or a paper version of the questionnaire. After the web-

based questionnaire was sent the first time, two follow up invitations were sent 

approximately 10 and 20 days later. For the paper survey, participants were sent one 

follow-up invitation approximately 10 days following the initial invitation. Qualtrics 

Panels partnered with a specialized questionnaire distribution company to forward a link 

to the web-based questionnaire. The questionnaire distribution company sent one 
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invitation that included the link to the web-based questionnaire for young adults who 

identified as having a diagnosis related to ASD. Additionally, invitations, which included 

a link to the web-based questionnaire, were posted on the social media pages of various 

organizations focused on young adults with and without ASD. Two follow-up invitations 

were posted on each organization’s social media page approximately 10 days apart. 

Lastly, the questionnaires were distributed one time through a listerv for individuals 

enrolled in physical activity classes at the large university in the Northwest region of the 

U.S. All questionnaires included an attached explanation of research. A return rate is 

unavailable because it is unknown how many individuals received an invitation to 

participate in the study from the listed sources. All individuals who completed the 

questionnaire consented to participate in the study. Testing procedures were approved 

through the investigator’s Institutional Review Board (IRB).  

Data Analysis 

Preliminary Analysis. A total of 422 (169 participants with ASD, 253 participants 

without ASD) surveys were returned. Based on creating possible bias, participants who 

were missing 10% or more of responses were deleted (Rubright, Nandakumar, & Glutting, 

2014). This resulted in the removal of 100 surveys (24 participants with ASD, 76 

participants without ASD) from the data analysis. Additionally, two surveys were 

removed because two participants with ASD did not meet the inclusion criteria for age. 

Final data analyses included a total of 320 participants (143 participants with ASD and 

177 without ASD). Descriptive statistics were analyzed to describe the physical activity 

and HRQOL levels of the participants. After deleing 102 surveys, 38 surveys still 

contained an average of 4% percent missing values. Listwise deletion is often used to 



 

	  

43 

handle missing data, however this may lead to a reduction in power, and potentially an 

increase in standard errors (Rubright et al., 2014). Therefore, maximum likelihood, which 

replaces missing data based on values that are most likely to occur (Rubright et al., 2014), 

was used to replace the remaining missing data. Prior to replacing the remaining missing 

values, Little Missing Completely at Random’s test (Little, 1988) was conducted. The 

results indicated that data was missing at random X2 (24, N=320) = 22.96, Sig.= .53).  

 To determine the normality of the data, the Kolmogrov-Smirnov (KS) and 

Shipiro-Wilk (SW) test were utilized. Results for each test indicated that the data was not 

normally distributed. Results for total physical activity were KS (313) = .13, P< .01, and 

SW (313) = .80, P<. 01, physical health: KS (317) = .12, P <. 01, and SW (317) = .94, P <. 

01, KS (319) = .18, P <. 01, and SW (319) = .93, P <. 01, environment, KS (319) = .16, P 

>.01, and SW (319) = .95, P >.01, and social relationships KS (314) = .13, P >.01, and SW 

(314)= .956, P > .01.  Since the assumption of normality was violated, bias-corrected 

bootstrapping test was employed during the primary analysis (Zhu, 1997).  

Primary Analysis. The current study utilized five separate multiple regressions 

using bias-correct bootstrapping technique from 1,000 re-samples. The same three 

independent variables, total physical activity level, presence of ASD, and participant’s 

sex, were used for each analysis. The dependent variable for the first multiple regression 

was overall HRQOL, followed by each domain of HRQOL (physical health, 

psychological, environment, and social relationships). All analyses were done utilizing 

IBM SPSS Statistics 23 (IBM Corp., 2015). Significance level was set at .05.   
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Results 

Participants spent the majority of their time in mild intensity physical activities (x= 

4.32, SD= 4.74), followed by moderate (x= 3.66, SD= 4.49), and strenuous activities 

(x=2.58, SD= 2.51). Examples of physical activities included, but were not limited to 

yoga, golf, and easing walking for mild intensity activities; tennis, easy bicycling, and 

skiing for moderate intensity physical activities; and running, soccer, and vigorous 

swimming for strenuous intensity physical activities. Young adults with ASD reported that 

they engaged in mild intensity activities an average of 3.55 (S.D. = 3.65) times per week, 

followed by moderate intensity activities 2.88, S.D. = 3.78 times, and strenuous activities 

1.99 (S.D. = 2.55) times during a typical seven-day period. Based on the same scale, the 

reported averages for young adults without ASD included 4.94 (S.D. = 5.43) times for 

mild intensity activities, 4.27 (S.D. = 4.90) times for moderate intensity activities, and 

3.10 (S.D. = 2.37) times for strenuous intensity activities. Light, moderate, and strenuous 

activities were each multiplied by their respective MET value and then combined to create 

the total physical activity score seen in table 3.2.  

In order to identify influences on the multiple dimensions of HRQOL, each 

domain was examined independently. Young adults with ASD rated the environment 

domain (x=14.20) as their highest met HRQOL domain, followed by social relationships 

(x=13.45), physical health (x=13.41), and lastly the psychological domain (x=12.58). 

Results for young adults without ASD differed, as physical health (x= 16.08) was the 

highest met domain, followed by perceptions of the environment (x=16.05), psychological 

well-being (x= 14.64), and social relationships (x= 14.61). Mean HRQOL scores for 

young adults with and without ASD are also presented in Table 3.2. 
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Table 3.2 

Physical Activity and Health-Related Quality of Life Status of Young Adults 

 ASD NON-ASD 

Variable M (SD) M(SD) 

Total PA 45.80 (46.78)  64.10 (42.27) 

Total HRQOL 54.54 (11.40) 61.35 (7.78) 

Physical health 13.41 (3.01) 16.08 (2.49) 

Psychological  12.58 (3.42) 14.64 (2.49) 

Environmental 14.20 (3.12) 16.05 (1.99) 

Social relationships 13.45 (4.21) 14.61 (3.23) 

Note. Total PA= Number of times per week an individual engages in light, moderate, 
and strenuous activities, multiplied by the corresponding MET values for the intensity 
of the activity. Each mean HRQOL domain score is based on a scale of 0-20, with 20 
representing better-perceived health.  

 
 

The results indicated that physical activity, presence of ASD, and an individual’s 

sex accounted for approximately 17% of their overall HRQOL (R=0.43, P<. 01). Also it 

revealed that physical activity and ASD status significantly predicted overall HRQOL, t 

(315) = 3.31, p = .001 and t (315) = -6.32, p<.001, respectively. Bias-corrected bootstrap 

CI also indicated that physical activity and ASD status were significant predictors of 

HRQOL. Confidence intervals were above zero (95% CI: .02 to .06) for physical activity 

and below zero (95% CI -9.82 to -4.70) for ASD status, indicating significant 

relationships. Table 3.3 provides additional details.  
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Table 3.3 

Predictors of Overall HRQOL 

 

 The main purpose of this study was to examine if different variables predict each 

dimensions of HRQOL. Twenty percent of the physical health HRQOL domain (R=0.45, 

P =<. 01), was explained participants’ physical activity level, presence of ASD, and 

participants’ sex. The results also indicated that physical activity t (315) = 2.00, p =. 046 

and ASD status t (315) = -7.98, p<. 01 significantly related to the physical health domain. 

Participants’ physical activity level, ASD status, and sex explained 15% of the 

psychological domain of HRQOL (R=0.40, P= <. 01).  Physical activity and ASD status 

were significant predictors of the psychological domain of HRQOL, t (315) = 3.38, p =    

.001 and ASD status t (315) = -5.73, p <. 01, respectively. Approximately, 15% of the 

environment HRQOL domain (R=0.39, P= <. 01) was explained by participants’ physical 

activity level, ASD status, and sex. Physical activity t (315) = 2.95, p=. 003 and ASD 

status t (315) = -5.98, p <. 01 were significant predictors of the environment domain of 

	   Overall	  HRQOL	  
Variable	   B	   95%	  CI	  

Constant	   67.38	   60.78,	  73.37	  
PA	   0.04**	   0.02,	  0.06	  
Disability	   -‐7.28**	   -‐9.82,	  -‐4.70	  
Ind.	  Sex	   -‐0.72	   -‐3.04,	  1.80	  
R2	   0.17	  
F	   22.73**	  
Note.	  N=	  320.	  CI=	  Bias	  corrected	  accelerated	  confidence	  interval.	  *	  p<05.	  **p<.01.	  BCa	  
CI	  represents	  a	  significant	  relationship	  when	  the	  upper	  and	  lower	  CI	  are	  on	  the	  same	  
side	  of	  zero.	  	  
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HRQOL. Lastly, approximately five percent of the social relationships domain (R = 0.23, 

P =. 002) was explained by participants’ physical activity level, ASD status, and sex. 

However, only physical activity t (3) = 2.24, p =. 03 were significantly related to the social 

relationships domain. Multiple regression values based on bias-corrected bootstrapping 

are provided in Table 3.4. 

Table 3.4 

Predictors of HRQOL Domains 

 
Physical Health Psychological Environment Social 

Relationships 
Variable B 95% CI B 95% CI B 95% CI B 95% CI	  

Constant 19.01 17.15  
20.76 16.86 15.20 

18.70 18.13 16.52 
19.66 13.39 11.17 

15.51 
PA 0.007* 0.002  

0.01 0.01** 0.01 
0.02 0.01** 0.002 

0.02 0.01* 0.00 
0.02 

ASD -2.68** -3.39   
-1.98 -2.04** -2.81 

-1.33 -1.86** -2.51 
-1.21 -0.69 -1.76 

0.35 
Ind. Sex -0.40 -1.02   

0.25 -0.56 -1.30 
0.16 -0.47 -1.11 

0.23 0.71 -0.22 
1.67 

R2 .20 .15 .15 .05 
F 26.83** 17.97** 17.93** 5.21** 
Note. N= 320. 95%	  CI	  represent	  values	  from	  a	  bias	  corrected	  accelerated	  confidence	  
interval.	  Upper	  and	  lower	  CI	  values	  on	  the	  same	  side	  of	  zero	  indicate	  a	  significant	  
relationship.	  p<.05.** p < 0.01. 

 

Discussion 

The main purpose of this paper was to examine the influence of physical activity 

on the multiple domains of HRQOL of young adults. The results of this study indicate that 

physical activity positively influences each domain of HRQOL that is recognized by the 

World Health Organization (WHO, 1997). As expected, the overall HRQOL score was 

also positively predicted by physical activity. Previous studies (e.g., Anokye et al., 2012; 

Kruger et al., 2007) support the finding that physical activity is linked to a person’s overall 
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HRQOL. This study adds evidence that physical activity interventions may play an 

important role in addressing multiple health concerns of young adults. This information is 

useful for health practitioners who may want to develop domain specific programming to 

positively influence person’s health.    

Based on the results from this study, health practitioners should focus on 

improving the physical activity level of young adults. Physical activity may not only lead 

to improvements in an individual's perception of their health, but it may positively 

contribute to their actual health status as well (e.g. decreased risk for cardiovascular 

disease and depression) (CDC, 2011). Although these results do not explain how the 

relationship between physical activity and each HRQOL domain occurs, there are many 

possible mediators. Previous research (Cohen et al., 2013; Saelens & Handy, 2008) has 

highlighted an association between the environment and an individual’s physical activity 

level, which supports the findings from the current study that show an association between 

physical activity and an individual’s perception of the HRQOL environment domain.  For 

example, an individual who is physically active may be more likely to bike or hike around 

their community, which may positively influence how they view their environment 

(Saelens & Handy, 2008).  Physical activity may also provide the opportunity for people 

to develop friendships (Smith, 2003), build self-esteem (Tremblay, Inman, & Willms, 

2000), and improve their ability to perform everyday tasks (Davis, Ross, Preston, Nevitt, 

& Wasnich, 1998), which can increase perceptions of the social relationships domain, 

psychological domain, and physical health domain of HRQOL. 

While this research provides evidence that higher physical activity levels are 

associated with better HRQOL scores, more specific research is needed. One potential 
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future study may be to examine the effects of the intensity of physical activity on specific 

domains of HRQOL. The current physical activity guidelines state that individuals should 

engage in at least 150 minutes of moderate intensity physical activity or 75 minutes of 

vigorous intensity physical activity each week in order to gain substantial health benefits. 

These guidelines do not include recommendations for light/mild intensity physical activity 

(U.S. Department of Health and Human Services, 2008), but Healthy People 2020 

(ODPHP, 2010) specifies that any increase in physical activity will produce health 

benefits. Multiple studies have reported that individuals who engage in increased 

moderate or vigorous intensity physical activities are more likely to rate their HRQOL to 

be high (Brown et al., 2003; Vuillemin et al., 2005).  However, these conclusions are often 

based on comparing people who engage in moderate and vigorous activities to people that 

are not regularly active or are considered to be inactive (Vuillemin et al., 2005). Lustyk, 

Widman, Paschane, and  Olson (2004) addressed the lack of information on mild intensity 

physical activity and compared the correlations between strenuous, moderate, and mild 

physical activities and quality of life. Results suggested participation of mild intensity 

physical activities with higher frequencies had the strongest influence on quality of life, 

but the study was based on an overall quality of life score. Therefore, it is still unclear how 

the intensity level of physical activity contributes to each domain of HRQOL.  

Additionally, the current study highlighted the importance of examining each 

domain of HRQOL. Consistent with the majority of findings on HRQOL and ASD 

(Kamp-Becker et al., 2010; Khanna, Jariwala-Parikh, West-Strum, & 

Mahababeleshwarkar, 2014), ASD status was found to significantly and negatively predict 

participants overall HRQOL. However, the current results suggest that the presence of 
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ASD does not affect all dimensions of HRQOL, which supports the need to consider the 

multiple dimensionality of HRQOL.ASD did not significantly predict the social 

relationships HRQOL domain. This suggested that only utilizing the overall score to 

describe the HRQOL may be inappropriate. Examining each domain of HRQOL will 

better inform practitioners of the strengths and limitations that individuals face in regards 

to their HRQOL.   

As the results show, a diagnosis of ASD significantly predicted participants’ 

overall HRQOL, physical health, psychological domain, and the environment domain. 

Past studies have provided multiple explanations for the observed low HRQOL scores for 

this population. Staples and Reid (2010) highlighted movement skill impairments in 

individuals with ASD, which may negatively influence their ability to engage in certain 

activities and therefore their ability to improve their physical health or their perceived 

competence in successfully utilizing the environment. Additionally, young adults with 

ASD are more likely to experience depression (Whitehouse et al., 2009) and anxiety 

(Park, Park, Kim, & Yoo, 2013), which may decrease psychological well-being.  

Surprisingly, ASD did not predict participants’ perceptions of their social 

relationships. This finding was unexpected since individuals with ASD experience deficits 

in social communication (American Psychiatric Association (APA), 2013), and literature 

has emphasized the poor quality of social relationships within this group (Whitehouse et 

al., 2009). One potential explanation for why ASD did not influence participants’ 

perception of social relationships is that the deficits that individuals with ASD have 

regarding social communication (APA, 2013), may limit the importance they place on 

social interactions. For example, Bauminger, Shulman, and Agam (2004) compared how 
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children with and without ASD viewed images of friendship. Children with ASD were 

able to identify pictures of friendship, but did not attribute affective characteristics to the 

picture. A child without ASD was more likely to describe two friends sitting down as “two 

friends that were very happy”, while a child with ASD was more likely to describe the 

situation as “two people sitting” (Bauminger et al., 2004).  Another possible reason for the 

lack of significance is that the HRQOL instrument was not sensitive enough for 

individuals with ASD. However, this sample’s specific reliabilities indicate adequate 

internal consistency for each domain (Nunnally, 1975), including the social relationships 

domain (α=. 75). Further research is needed to understand why ASD did not predict an 

individual’s perception of their social relationships. 

Based on the results that highlighted that the presence of ASD predicted multiple 

HRQOL domains, it is essential for practitioners to focus interventions on improving 

perceptions of physical health, psychological well-being, and the environment for young 

adults with ASD. Results revealed that when the presence of ASD and an individual’s sex 

were controlled for, physical activity positively predicted each domain of HRQOL. This 

information is beneficial to public health programs that aim to be inclusive of young 

adults with and without ASD. Health promotion programs focused on physical activity 

may be an important step for increasing HRQOL. However, since ASD had such a 

significant impact on participants’ perceptions of physical health, psychological well-

being, and environment, extra efforts may be needed.  

A limitation of this study may be that the possible bi-directional relationship 

between physical activity and HRQOL was not examined. For example, an individual who 

feels more confident about their physical health and sleeps for the recommended amount 
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of time may be more likely to have the energy to engage in an activity. Intervention 

studies that include a control group are needed to provide further information about the 

relationship between physical activity and HRQOL. The majority of studies done on this 

topic are based on cross-sectional analyses (Bize et al., 2007), and provide limited 

information on how HRQOL may influence physical activity. 

Conclusion 

 Physical activity may provide a cost-effective approach for public health efforts 

aimed at improving the multiple domains of HRQOL of young adults (e.g., physical 

health, psychological health, satisfaction with environment, and social relationships). 

Physical activity interventions should be implemented into community settings for young 

adults with and without ASD. Because the presence of ASD was shown to predict 

HRQOL, it is especially important to aim further research efforts at improving the 

multiple domains HRQOL of young adults with ASD. 
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Chapter 4. General Conclusion 
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The research presented makes a unique contribution toward identifying variables 

that can be utilized to improve the physical activity level and overall perceived health of 

young adults with and without autism spectrum disorder (ASD). Currently, one in 68 

American youth have a diagnosis of ASD (CDC, 2014). As these children become young 

adults and experience transitions, such as graduating from school, they may face increased 

risks toward achieving positive health outcomes (e.g., increased sedentary behavior, lack 

of available supports) (Memari et al., 2013). Therefore, it is imperative to include 

individuals with ASD in health based research efforts and programs. Utilizing a more 

inclusive approach to research and program planning will help improve public health 

efforts concerning decreasing health disparities. The overall goal of this research was to 

examine the predictors and outcomes of physical activity for young adults. Results of this 

research are presented in two separate manuscripts.  

 The purpose of the first manuscript was to cross-validate the self-determination 

theory for physical activity among young adults with ASD. Furthermore, this study 

examined the specific relationships within the model (e.g., the influence of autonomy on 

motivation). The results from the path analysis revealed an adequate model fit (χ2 (3, N = 

143) =11.99, p =. 007, GFI = .97, NFI = .95, CFI =. 96, RMSEA = .15). Participants’ 

perceptions of competence, autonomy, and relatedness explained 39% of their physical 

activity motivation. However, based on the results from bias-corrected bootstrapping, only 

autonomy (b = 2.20, p < .01, CI= 1.02, 3.48) and competence (b = 1.82, p <0.01, CI = .66, 

3.11) were shown to significantly influence an individual’s motivation. Results also 

revealed that motivation explained 8% of the sample's total physical activity level. Based 

on these findings, it is recommended that the self-determination theory be utilized for 
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interventions including young adults with ASD. More specifically, it is recommended that 

physical activity practitioners focus on improving the perceived autonomy and 

competence of young adults with ASD. 

The purpose of the second manuscript was to examine the influence of physical 

activity on the multiple domains of health-related quality of life (HRQOL) of young 

adults. Additionally, this study explored the influence of ASD on the multiple domains of 

HRQOL. The results from multiple regression, suggest that physical activity significantly 

influences the physical health domain (b = 0.007, p<0.05, CI = .002, 0.01), psychological 

domain (b = 0.01, p <0.01, CI = 0.01, 0.02), environment domain (b = 0.01, p <0.01, CI = 

0.002, 0.01), social relationships domain (b = 0 .01, p <. 001, CI = 0.00, 0.02), and overall 

HRQOL (b = 0.04; p<0.01, CI = 0.002, 0.06), for young adults regardless of their 

disability (ASD) status or their sex. After controlling for physical activity level and an 

individual’s sex, ASD negatively influenced the physical health domain (b = -2.68; p 

<0.01, CI = -3.39, -1.98), psychological domain (b = -2.04; p <0.05, CI = -2.81, -1.33), 

environment domain (b = -1.86; p<0.01, CI= -2.51, -1.21), and total HRQOL (b = -7.28, p 

<0.01, CI = -9.82, -4.70). There was no significant relationship between ASD and the 

social relationships domain (b = 0.69; p >0.05, CI = -0.22, 1.67). Based on these results, it 

is suggested that physical activity programs should be implemented to improve the 

multiple domains of HRQOL for young adults.  

In order to increase reported physical activity levels among young adults with 

ASD, community-based practitioners should provide young adults with a variety of 

physical activity choices and skill development opportunities to improve their perceived 

autonomy and relatedness. Future research should continue to explore the variables 
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examined in this study (autonomy, competence, motivation, physical activity), within a 

practical setting. For example, do physical activity community based programs lead to 

positive changes in physical health, psychological well-being, social relationships, and an 

individual’s perception of their environment when individuals increase their physical 

activity level? Overall, it is important that practitioners recognize the multiple factors that 

contribute to an individual’s health.  

	   	  

	  

 

  



 

	  

65 

BIBLIOGRAPHY 

American Psychiatric Association (APA). (2013). Diagnostic and statistical manual of 

mental disorders-fifth edition. Washington, DC: American Psychiatric Association. 

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), 624. 

Arbuckle, J. L. (2014). Amos (Version 23.0). Chicago: IBM SPSS. 

Association, A. P., & others. (2003). Diagnostic and Statistical Manual of Mental 

Disorders:: DSM-5. ManMag. 

Autism and Developmental Disabilities Monitoring Network Surveillance Year 2010 

Principal Investigators. (2014). Prevalence of autism spectrum disorder among 

children aged 8 years-autism and developmental monitoring network, 11 sites, 

United States, 2010 (Surveillance Summaries) (pp. 1–21). Center for Disease 

Control and Prevention. Retrieved from 

http://www.cdc.gov/mmwr/preview/mmwrhtml/ss6302a1.htm?s_cid=ss6302a1_w 

Autism Speaks. (2015). Autism Speaks. 

Bandini, L. G., Gleason, J., Curtin, C., Lividini, K., Anderson, S. E., Cermak, S. A., … 

Must, A. (2013). Comparison of physical activity between children with autism 

spectrum disorders and typically developing children. Autism, 17(1), 44–54. 

http://doi.org/10.1177/1362361312437416 

Barbeau, A., Sweet, S. N., & Fortier, M. (2009). A path-analytic model of self-

determination theory in a physical activity context. Journal of Applied 

Biobehavioral Research, 14(3), 103–118. 



 

	  

66 

Baron-Cohen, S. (2001). Theory of mind in normal development and autism. Prisme. 

Retrieved from 

http://docs.autismresearchcentre.com/papers/2001_BC_normdevelopment.pdf 

Baron-Cohen, S., Jolliffe, T., Mortimore, C., & Robertson, M. (1997). Another advanced 

test of theory of mind: Evidence from very high functioning adults with autism or 

Asperger syndrome. Journal of Child Psychology and Psychiatry, 38(7), 813–822. 

Bize, R., Johnson, J. A., & Plotnikoff, R. C. (2007). Physical activity level and health-

related quality of life in the general adult population: A systematic review. 

Preventive Medicine, 45(6), 401–415. http://doi.org/10.1016/j.ypmed.2007.07.017 

Borremans, E., Rintala, P., & McCubbin, J. A. (2010). Physical fitness and physical 

activity in adolescents with Asperger syndrome: A comparative study. Adapted 

Physical Activity Quarterly, 27(4), 308–320. 

Brown, D. R., Carroll, D. D., Workman, L. M., Carlson, S. A., & Brown, D. W. (2014). 

Physical activity and health-related quality of life: US adults with and without 

limitations. Quality of Life Research, 23(10), 2673–2680. 

http://doi.org/10.1007/s11136-014-0739-z 

Brown, D. W., Balluz, L. S., Heath, G. W., Moriarty, D. G., Ford, E. S., Giles, W. H., & 

Mokdad, A. H. (2003). Associations between recommended levels of physical 

activity and health-related quality of life Findings from the 2001 Behavioral Risk 

Factor Surveillance System (BRFSS) survey. Preventive Medicine, 37(5), 520–

528. http://doi.org/10.1016/S0091-7435(03)00179-8 

Carlson, S. A., Fulton, J. E., Schoenborn, C. A., & Loustalot, F. (2010). Trend and 

Prevalence Estimates Based on the 2008 Physical Activity Guidelines for 



 

	  

67 

Americans. American Journal of Preventive Medicine, 39(4), 305–313. 

http://doi.org/10.1016/j.amepre.2010.06.006 

Centers for Disease Control and Prevention. (2005). Trends in leisure-time physical 

Inactivity by age, sex, and race/ethnicitiy--united states,1994--2004 (Weekly 

Report). Retrieved from 

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5439a5.htm 

Centers for Disease Control and Prevention [CDC]. (2011a). Health-related quality of life 

(HRQOL). Retrieved from http://www.cdc.gov/hrqol/concept.htm 

Centers for Disease Control and Prevention [CDC]. (2011b). Physical activity and health 

[http://www.cdc.gov/physicalactivity/everyone/health/index.html?s_cid=cs_284]. 

Centers for Disease Control and Prevention [CDC]. (2011c, March 17). Health-realted 

quality of life (HRQOL). Retrieved from http://www.cdc.gov/hrqol/concept.htm 

Centers for Disease Control and Prevention [CDC]. (2014). Facts about physical activity. 

Retrieved from http://www.cdc.gov/physicalactivity/data/facts.html 

Chatzisarantis, N. L. D., Biddle, S. J. H., & Meek, G. A. (1997). A self-determination 

theory approach to the study of intentions and the intention-behaviour relationship 

in children’s physical activity. The British Psychological Society, 2, 343–360. 

Colle, L., Baron-Cohen, S., & Hill, J. (2007). Do children with autism have a theory of 

mind? A non-verbal test of autism vs. specific language impairment. Journal of 

Autism and Developmental Disorders, 37(4), 716–723. 

http://doi.org/10.1007/s10803-006-0198-7 

Deci, Edward, & Ryan, Richard. (1985). Intrinsic motivation and self-determination in 

human behavior. Plenum Press, New York. Retrieved from 



 

	  

68 

http://books.google.com/books?hl=en&lr=&id=p96Wmn-

ER4QC&oi=fnd&pg=PA1&dq=Self-

determination+theory,+deci+and+ryan+200&ots=3dGUs3vbba&sig=T0I26n8klgk

BKAnNrj-sccIyufw#v=onepage&q=Self-

determination%20theory%2C%20deci%20and%20ryan%20200&f=false 

Deci, E. L., & Ryan, R. (2000). The “what” and “why” of goal pursuits: Human needs and 

the self-determination of behavior. Psychological Inquiry, 11(4), 227–268. 

Deci, E. L., & Ryan, R. M. (2008a). Facilitating optimal motivation and psychological 

well-being across life’s domains. Canadian Psychology/Psychologie Canadienne, 

49(1), 14–23. http://doi.org/10.1037/0708-5591.49.1.14 

Deci, E. L., & Ryan, R. M. (2008b). Self-determination theory: A macrotheory of human 

motivation, development, and health. Canadian Psychology/Psychologie 

Canadienne, 49(3), 182–185. http://doi.org/10.1037/a0012801 

Edmunds, Ntoumanis, N., & Duda, J. L. (2008). Testing a self-determination theory-based 

teaching style intervention in the exercise domain. European Journal of Social 

Psychology, 38(2), 375–388. http://doi.org/10.1002/ejsp.463 

Fenton, S. A. M., Duda, J. L., & Barrett, T. (2016). Optimising physical activity 

engagement during youth sport: a self-determination theory approach. Journal of 

Sports Sciences, 1–11. http://doi.org/10.1080/02640414.2016.1142104 

George, M., Eys, M. A., Oddson, B., Roy-Charland, A., Schinke, R. J., & Bruner, M. W. 

(2013). The role of self-determination in the relationship between social support 

and physical activity intentions: Social Support and Physical Activity Intentions. 



 

	  

69 

Journal of Applied Social Psychology, 43(6), 1333–1341. 

http://doi.org/10.1111/jasp.12142 

Glanz, K., Rimer, B., & Viswanath, K. (2008). Health Behavior and Health Education 

(4th ed.). John Wiley & Sons, Inc. 

Godin, G., & Shephard, R. . (1997). Godwin Leisure-Time Exercise Questionnaire. 

Medicine and Science in Sports and Exercise, 29(June Supplement), S36–S38. 

Gotham, K., Brunwasser, S. M., & Lord, C. (2015). Depressive and Anxiety Symptom 

Trajectories From School Age Through Young Adulthood in Samples With 

Autism Spectrum Disorder and Developmental Delay. Journal of the American 

Academy of Child & Adolescent Psychiatry, 54(5), 369–376. 

Gregg, E., Cauley, J., Stone, K., Thompson, T., Bauer, D., Cummings, S., & Ensrud, K. 

(2003). Relationship of changes in physical activity and mortality among older 

women. The Journal of the American Medical Association, 289(18), 2379–2386. 

http://doi.org/doi:10.1001/jama.289.18.2379 

Griffith, G. M., Totsika, V., Nash, S., & Hastings, R. P. (2012). “I just don”t fit 

anywhere’: support experiences and future support needs of individuals with 

Asperger syndrome in middle adulthood. Autism, 16(5), 532–546. 

http://doi.org/10.1177/1362361311405223 

Gunnell, K. E., Crocker, P. R. E., Mack, D. E., Wilson, P. M., & Zumbo, B. D. (2014). 

Goal contents, motivation, psychological need satisfaction, well-being and 

physical activity: A test of self-determination theory over 6 months. Psychology of 

Sport and Exercise, 15(1), 19–29. http://doi.org/10.1016/j.psychsport.2013.08.005 



 

	  

70 

Gunnell, K. E., Mack, D. E., & Wilson, P. M. (2011). Psychological Needs as Mediators? 

The relationship between leisure-time physical activity and well being in people 

diagnosed with osteoporosis. Research Quarterly for Exercise and Sport, 82(4), 

794–798. http://doi.org/10.1080/02701367.2011.10599817 

Haskell, W. L., Lee, I.-M., Pate, R. R., Powell, K. E., Blair, S. N., Franklin, B. A., … 

Bauman, A. (2007). Physical activity and public health: updated recommendation 

for adults from the American College of Sports Medicine and the American Heart 

Association. Circulation, 116(9), 1081. 

Healthy People 2020. (2010). The vision, mission, and goals of Healthy People 2020. 

Retrieved from https://www.healthypeople.gov/2020/topics-

objectives/topic/health-related-quality-of-life-well-being 

Horn, T. (Ed.). (2008). Advances in sport psychology (3rd ed.). Oxford, Ohio: Miami 

University. 

Hu, F., Stampfer, M., Colditz, G., Ascherio, A., Rexrode, K., Willett, W., & Manson, J. 

(2000). Physical activity and risk of stroke in women. The Journal of the American 

Medical Association, 283(22), 2961–2967. 

http://doi.org/doi:10.1001/jama.283.22.2961 

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 

analysis: Conventional criteria versus new alternatives. Structural Equation 

Modeling: A Multidisciplinary Journal, 6(1), 1–55. 

http://doi.org/10.1080/10705519909540118 

IBM Corp. (2015). SPSS Statistics 23.0 (Version 23). Chicago: SPSS, Inc. 



 

	  

71 

Jennes-Coussens, M., Magill-Evans, J., & Koning, C. (2006). The quality of life of young 

men with Asperger syndrome A brief report. Autism, 10(4), 403–414. 

http://doi.org/10.1177/1362361306064432 

Johnson, C., & Myers, S. (2007). Identification and evaluation of children with autism 

spectrum disorders. Pediatrics, 120(5), 1183–1215. 

Joseph, R. P., Royse, K. E., Benitez, T. J., & Pekmezi, D. W. (2014). Physical activity and 

quality of life among university students: exploring self-efficacy, self-esteem, and 

affect as potential mediators. Quality of Life Research, 23(2), 659–667. 

http://doi.org/10.1007/s11136-013-0492-8 

Kamp-Becker, I., Schroder, J., Remschmidt, H., & Bachmann, C. J. (2010). Health-related 

quality of life in adolescents and young adults with high functioning autism-

spectrum disorder. GMS Psycho-Social-Medicine, 7. 

http://doi.org/10.3205/psm000065 

Kamp-Becker, I., Schroeder, J., Muehlan, H., Remschmidt, H., Becker, K., & Bachmann, 

C. J. (2011). Health-related quality of life in children and adolescents with autism 

spectrum disorder. Zeitschrift Fur Kinder-Und Jugendpsychiatrie Und 

Psychotherapie, 39(2), 123–131. http://doi.org/10.1024/1422-4917/a000098 

Kenny, D. A., Kaniskan, B., & McCoach, D. B. (2015). The performance of RMSEA in 

models with small degrees of freedom. Sociological Methods & Research, 44(3), 

486–507. http://doi.org/10.1177/0049124114543236 

Kline, R. B. (1998). Principles and practice or structural equation modeling. New York 

London: The Guilford Press. 



 

	  

72 

Knight, J. (2012). Physical inactivity: Associated diseases and disorders. Annals of 

Clinical & Laboratory Science, 42(3), 320–337. 

Koegel, L. K., Koegel, R. L., Ashbaugh, K., & Bradshaw, J. (2014). The importance of 

early identification and intervention for children with or at risk for autism 

spectrum disorders. International Journal of Speech-Language Pathology, 16(1), 

50–56. http://doi.org/10.3109/17549507.2013.861511 

Kose, S., Erermis, S., Ozturk, O., Ozbaran, B., Demiral, N., Bildik, T., & Aydin, C. 

(2013). Health related quality of life in children with autism spectrum disorders: 

The clinical and demographic related factors in Turkey. Research in Autism 

Spectrum Disorders, 7(2), 213–220. http://doi.org/10.1016/j.rasd.2012.09.009 

Kuhlthau, K., Orlich, F., Hall, T. A., Sikora, D., Kovacs, E. A., Delahaye, J., & Clemons, 

T. E. (2010). Health-related quality of life in children with autism spectrum 

disorders: Results from the Autism Treatment Network. Journal of Autism & 

Developmental Disorders, 40(6), 721–729. http://doi.org/10.1007/s10803-009-

0921-2 

Leslie, E., Fotheringham, M., Owen, N., & Bauman, A. (2000). Age-related differences in 

physical activity levels of young adults. Medicine & Science in Sports & Exercise. 

Little, L., Sideris, J., Ausderau, K., & Baranek, G. (2014). Activity participation among 

children with autism spectrum disorder. The American Journal of Occupational 

Therapy, 68, 177–185. http://doi.org/10.5014/ajot.2014.009894 

Little,	  R.	  J.	  A.	  (1988).	  A	  test	  of	  missing	  completely	  at	  random	  for	  multivariate	  data	  

with	  missing	  values.	  Journal	  of	  the	  American	  Statistical	  Association,	  83(404),	  

1198–1202.	  http://doi.org/10.2307/2290157	  



 

	  

73 

MacDonald, M., Esposito, P., & Ulrich, D. (2011). The physical activity patterns of 

children with autism. BMC Research Notes, 4(1), 422. 

MacDonald, M., Lord, C., & Ulrich, D. (2014). Motor skills and calibrated autism severity 

in young children with autism spectrum disorder. Adapted Physical Activity 

Quarterly, 31, 95–105. 

Markland, D. (2014). Exercise motivation measurement: The behavioral regulation in 

exercise questionnaire. Retrieved from 

http://pages.bangor.ac.uk/~pes004/exercise_motivation/scales.htm 

Markland, D., Tobin, V., & others. (2004). A modification to the behavioural regulation in 

exercise questionnaire to include an assessment of amotivation. Journal of Sport 

and Exercise Psychology, 26(2), 191–196. 

McDonald, R. P., & Ho, M.-H. R. (2002). Principles and practice in reporting structural 

equation analyses. Psychological Methods, 7(1), 64–82. 

http://doi.org/10.1037//1082-989X.7.1.64 

Memari, A. H., Ghaheri, B., Ziaee, V., Kordi, R., Hafizi, S., & Moshayedi, P. (2013). 

Physical activity in children and adolescents with autism assessed by triaxial 

accelerometry: Physical activity behaviours in autism. Pediatric Obesity, 8(2), 

150–158. http://doi.org/10.1111/j.2047-6310.2012.00101.x 

Michel, G., Bisegger, C., Fuhr, D. C., & Abel, T. (2009). Age and gender differences in 

health-related quality of life of children and adolescents in Europe: a multilevel 

analysis. Quality of Life Research, 18(9), 1147–1157. 

http://doi.org/10.1007/s11136-009-9538-3 



 

	  

74 

Montgomery, J. M., Stoesz, B. M., & McCrimmon, A. W. (2013). Emotional intelligence, 

theory of mind, and executive functions as predictors of social outcomes in young 

adults with Asperger syndrome. Focus on Autism and Other Developmental 

Disabilities, 28(1), 4–13. 

Must, A., & Anderson, S. (2003). Effects of obesity on morbidity in children and 

adolescents. Nutrition in Clinical Care, 6(1), 4–12. 

Must, A., Phillips, S. M., Curtin, C., Anderson, S. E., Maslin, M., Lividini, K., & Bandini, 

L. G. (2014). Comparison of sedentary behaviors between children with autism 

spectrum disorders and typically developing children. Autism, 18(4), 376–384. 

http://doi.org/10.1177/1362361313479039 

National Institute of Health. (n.d.). Office of Behavioral & Social Sciences Research. 

Retrieved April 1, 2015, from 

http://www.esourceresearch.org/tabid/36/Default.aspx 

National Institute of Neurological Disorders and Stroke. (2014). Autism Fact Sheet. 

Retrieved January 28, 2015, from 

Obrusnikova, I., & Miccinello, D. L. (2012). Parent perceptions of factors influencing 

after-school physical activity of children with autism spectrum disorders. Adapted 

Physical Activity Quarterly, 29(1), 63–80. 

Owen, N., Sparling, P. B., Healy, G. N., Dunstan, D. W., & Matthews, C. E. (2010). 

Sedentary behavior: Emerging evidence for a new health risk. Mayo Clinic 

Proceedings, 85(12), 1138–1141. http://doi.org/10.4065/mcp.2010.0444 

Pan, C.-Y. (2008). Objectively measured physical activity between children with autism 

spectrum disorders and children without disabilities during inclusive recess 



 

	  

75 

settings in Taiwan. Journal of Autism and Developmental Disorders, 38(7), 1292–

1301. http://doi.org/10.1007/s10803-007-0518-6 

Park, M. J., Paul Mulye, T., Adams, S. H., Brindis, C. D., & Irwin, C. E. (2006). The 

health status of young adults in the United States. Journal of Adolescent Health, 

39(3), 305–317. http://doi.org/10.1016/j.jadohealth.2006.04.017 

Park, S., Park, M.-H., Kim, H. J., & Yoo, H. J. (2013). Anxiety and depression symptoms 

in children with Asperger Syndrome compared with attention-deficit/hyperactivity 

disorder and depressive disorder. Journal of Child and Family Studies, 22(4), 559–

568. http://doi.org/10.1007/s10826-012-9611-3 

Peters-Scheffer, N., Didden, R., Korzilius, H., & Sturmey, P. (2011). A meta-analytic 

study on the effectiveness of comprehensive ABA-based early intervention 

programs for children with Autism Spectrum Disorders. Research in Autism 

Spectrum Disorders, 5(1), 60–69. http://doi.org/10.1016/j.rasd.2010.03.011 

Pratt, L. A., & Brody, D. J. (2008). Depression in the United States household population. 

Age, 18, 39. 

Renty, J. O., & Roeyers, H. (2006). Quality of life in high-functioning adults with autism 

spectrum disorder The predictive value of disability and support characteristics. 

Autism, 10(5), 511–524. http://doi.org/10.1177/1362361306066604 

Rubright, J. D., Nandakumar, R., & Glutting, J. J. (2014). A Simulation Study of Missing 

Data with Multiple Missings X’s. Practical Assessment, Research & Evaluation, 

19(10), 1–8. 



 

	  

76 

Ryan, R. M., & Deci, E. L. (2000a). Intrinsic and Extrinsic Motivations: Classic 

Definitions and New Directions. Contemporary Educational Psychology, 25(1), 

54–67. http://doi.org/10.1006/ceps.1999.1020 

Ryan, R. M., & Deci, E. L. (2000b). Self-determination theory and the facilitation of 

intrinsic motivation, social development, and well-being. American Psychologist, 

55(1), 68. 

Scheeren, A. M., de Rosnay, M., Koot, H. M., & Begeer, S. (2013). Rethinking theory of 

mind in high-functioning autism spectrum disorder: Advanced theory of mind in 

autism. Journal of Child Psychology and Psychiatry, 54(6), 628–635. 

http://doi.org/10.1111/jcpp.12007 

Sebire, S. J., Jago, R., Fox, K. R., Edwards, M. J., & Thompson, J. L. (2013). Testing a 

self-determination theory model of children’s physical activity motivation: a cross-

sectional study. Int J Behav Nutr Phys Act, 10, 111. 

Sebire, S. J., Standage, M., & Vansteenkiste, M. (2009). Examining intrinsic versus 

extrinsic exercise goals: Cognitive, affective, and behavioral outcomes. Journal of 

Sport and Exercise Psychology, 31(2), 189–210. 

Stuntz, C. P., & Weiss, M. R. (2010). Motivating Children and Adolescents to Sustain a 

Physically Active Lifestyle. American Journal of Lifestyle Medicine, 4(5), 433–

444. http://doi.org/10.1177/1559827610368779 

The WHOQOL Group. (1995). The World Health Organization quality of life assessment 

(WHOQOL): Position paper from the World Health Organization. Social Science 

& Medicine, 41(10), 1403–1409. 



 

	  

77 

U.S. Department of Health and Human Services. (2008). 2008 Physical Activity 

Guidelines for Americans - paguide.pdf. Author. Retrieved from 

http://www.health.gov/paguidelines/pdf/paguide.pdf 

Vallerand, R. (2000). Deci and Ryan’s self-determination theory: A view from the 

hierarchical model of intrinsic and extrinsic motivation, Psychological Inquiry, 

11(4) 312–318. 

Wang, L., & Wang, L. (2015). Using theory of planned behavior to predict the physical 

activity of children: Probing gender differences. BioMed Research International, 

2015, 1–9. http://doi.org/10.1155/2015/536904 

Whitehouse, A. J. O., Durkin, K., Jaquet, E., & Ziatas, K. (2009). Friendship, loneliness 

and depression in adolescents with Asperger’s Syndrome. Journal of Adolescence, 

32(2), 309–322. http://doi.org/10.1016/j.adolescence.2008.03.004 

White, S. W., Oswald, D., Ollendick, T., & Scahill, L. (2009). Anxiety in children and 

adolescents with autism spectrum disorders. Clinical Psychology Review, 29(3), 

216–229. http://doi.org/10.1016/j.cpr.2009.01.003 

Wilson, P., Rodgers, W. M., Loitz, C., & Scime, G. (2006). “It’s who I am...really!” The 

importance of integrated regulation in exercise contexts. Journal of Applied 

Research, 11(2), 79–104. 

Wilson, P., Rogers, W. T., Rodgers, W. M., & Wild, T. C. (2006). The psychological need 

satisfaction in exercise scale. Journal of Sport and Exercise Psychology, 28(3), 

231. 

World Health Organization. (n.d.). Physical activity. 



 

	  

78 

Zahran, H. S., Zack, M. M., Vernon-Smiley, M. E., & Hertz, M. F. (2007). Health-related 

quality of life and behaviors risky to health among adults aged 18–24 years in 

secondary or higher education—United States, 2003–2005. Journal of Adolescent 

Health, 41(4), 389–397. http://doi.org/10.1016/j.jadohealth.2007.05.011 

Zhu, W. (1997). Making bootstrap statistical inferences: A tutorial. Research Quarterly 

for Exercise and Sport, 68(1), 44–55. 

http://doi.org/10.1080/02701367.1997.10608865 

Zimmermann-Sloutskis, D., Wanner, M., Zimmermann, E., & Martin, B. W. (2010). 

Physical activity levels and determinants of change in young adults: a longitudinal 

panel study. Int J Behav Nutr Phys Act, 7(2), 1–13. 

 

 

 

 

 

 

 

 

 

 

  



 

	  

79 

 

APPENDIX A 

Review of Literature  

 

 

 

 

  



 

	  

80 

 

The purpose of this literature review is to provide the reader with information on the 

topics of autism spectrum disorder (ASD), self-determination theory, physical activity (PA), 

and health-related quality of life (HRQOL). This information provides background and 

rationale for examining predictors of the overall health status for young adults with and 

without ASD.  

Autism Spectrum Disorder 

ASD is categorized as a neurodevelopment disorder in the fifth edition of the 

Diagnostic and Statistical Manual of Mental Disorders (DSM-V) (American Psychiatric 

Association [APA], 2013). Individuals with ASD experience deficits in social 

communication and social interaction as well as restricted and repetitive patterns of 

behaviors, interests, and activities. The level of impairment an individual experiences is 

associated with their severity level. There are three different levels of severity: Level 1 

“requiring support, level 2 “requiring substantial support”, and level 3 “requiring very 

substantial support.” (APA, 2013). Individuals, who are considered to be at a higher level, 

are often referred to as higher functioning, since they are more likely to be independent 

regarding everyday tasks.  

Autism Spectrum Disorder Diagnosis 

 In order to improve the accuracy of diagnoses (Autism Speaks, 2015), the fifth 

edition of Diagnostic and Statistical Manual of Mental Disorders included major revisions 

to their classifications of ASD. (DSM-V) (APA, 2013). Prior to the 2013 modifications, 

individuals were diagnosed as having pervasive developmental disorder (PDD), pervasive 

developmental disorders- not otherwise specified (PDD-NOS), autistic disorder, or 



 

	  

81 

Asperger’s Syndrome.  However, the DSM-V now currently categorizes all of these labels 

under the diagnosis of ASD. Other changes from the DSM-IV (1994) and the DSM-IV TR 

(2000) to the DSM-V included the diagnostic criteria. The new criteria for ASD combined 

the information from three domains focused on the characteristics of autism symptoms 

and narrowed it down to two. 

Diagnosis by an expert is often based on early indicators such as the child not 

responding to their own name, difficulties keeping eye contact, lack of oral 

communication, and a general lack of social responsiveness including smiling. Signs later 

in life include difficulty engaging in imaginative and social play, lack of flexibility in 

changing routines, difficulty making friends, and a general difficulty of initiating and 

maintaining conversations with others (National Institute of Neurological Disorders and 

Stroke, 2014). Another criteria for diagnosing an individual with ASD is that symptoms 

are present during a child’s early developmental period (APA, 2013). Early identification 

and evaluation of ASD has been shown to have a multitude of benefits such as improving 

IQ, language skills, adaptive behavior, (Peters-Scheffer, Didden, Korzilius, & Sturmey, 

2011) the prevention of secondary conditions, and a decrease in parental stress and 

financial concerns (Koegel, Koegel, Ashbaugh, & Bradshaw, 2014).  In order to diagnose 

children at an earlier age, the American Academy of Pediatrics set forth new 

recommendations for screening all children for ASD. These recommendations include 

screening every child during their regular doctor visits at least twice before their second 

birthday (Johnson & Myers, 2007). Lastly, the DSM-V specifies that an individual’s 

symptoms must cause a clinically significant impairment within important areas of 
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functioning and that the characteristics of the individuals are not better explained by a 

different diagnosis.  

Comorbidities Associated with Autism  

As with most other disabilities, comorbidities are very common among individuals 

with ASD. Common comorbidities include intellectual and language impairments (APA, 

2013). Other common characteristics of individuals with ASD include deficits in motor 

skills and adaptive functioning as well as challenging behaviors (APA, 2013). Although 

some individuals with ASD view their unique characteristics as challenging, others 

believe that their condition has helped them experience life in a more creative way 

(Griffith, Totsika, Nash, & Hastings, 2012).  

Psychiatric comorbidities are often reported for individuals with ASD. White, 

Oswald, Ollendick, and Scahill (2009) reviewed thirty-eight articles focused on anxiety 

and children with autism spectrum disorders.  The studies included in the review provided 

ranges of 11% to 84% of children with ASD also having anxiety.  This wide range in the 

prevalence of anxiety may be due to the differences that exist in individuals with ASD, 

such as their specific diagnosis, and their cognitive and social functioning (White et al., 

2009). Many individuals with ASD also have specific anxiety disorders such as 

generalized anxiety disorder, obsessive-compulsive disorder, separation anxiety disorder, 

and social phobia (White et al., 2009). Anxiety disorders, especially social phobia may 

lead to difficulties in creating a supportive social network and building quality 

relationships. Low quality friendships have been shown to lead to feelings of social 

isolation, which can lead to depressive symptoms in adolescents with ASD (Whitehouse et 

al., 2009). Park et al., (2013) found a positive correlation between anxiety, depressive 
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symptoms, and an individual’s IQ. Individuals with less severe Autism, who often have 

higher IQ scores, are more likely to experience anxiety and depression. It is important for 

practitioners and researchers to be aware of the common comorbidities individuals with 

ASD face, and to understand the interrelatedness between the different conditions these 

individuals may experience.  

Theory of Mind  

 Theory of mind refers to a person’s ability to predict another person’s behavior 

based on their mental state (Baron-Cohen, 2001). Individuals with ASD are often 

identified as having difficulties with theory of mind tasks compared to their peers without 

a diagnosis of ASD (Baron-Cohen, 2001; Colle, Baron-Cohen, & Hill, 2007). However, 

this conclusion is often based on examining the theory of mind for individuals with ASD 

who are less independent or lower functioning (Montgomery, Stoesz, & McCrimmon, 

2013). Scheeren, de Rosnay, Koot, and Begeer, (2013) compared individuals with and 

without ASD on five advanced theory of mind tasks and found no significant differences 

between the two groups. They did however find that age, verbal abilities, and general 

reasoning correlated with theory of mind task scores. Further interpretation of the data 

showed that verbal abilities were the strongest predictor of an individual’s theory of mind 

abilities, which may explain some of the limitations seen within other reports for 

individuals with ASD. Baron-Cohen, Jolliffe, Mortimore, and Robertson (1997) also 

compared adults with a diagnosis autism of Asperger Syndrome who had a normal or 

above average IQ to adults without a diagnosis related to ASD on tasks related to theory 

of mind. Results revealed that adults with a diagnosis related to ASD experienced 

significant impairments in some tasks (i.e. describing a person’s mental state based on 
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their picture), but no substantial impairments in other tasks (i.e. recognizing an 

individual’s basic emotion while looking at their face). This study may have been limited 

since it did not examine the impact of an individual’s verbal ability on their theory or 

mind test scores (Baron-Cohen et al., 1997). Based on current literature, researchers and 

practitioners should be aware of the possible limitations some individuals with ASD may 

face regarding the way they understand the world around them.  

Physical Activity Behaviors of Individuals with Autism 

Although there are some mixed results, the majority of research highlights that 

individuals with ASD engage in less physical activity (PA) when compared to their 

typically developing peers (Bandini et al., 2013; Pan, 2008). Bandini et al. (2013) used 

accelerometers to compare the PA levels of typically developing children and children 

with ASD, and their analysis showed that typically developing children engaged in 

significantly more moderate intensity PA. However, when age and gender were not 

controlled for, there was no difference in the total activity counts for time spent in light, 

moderate, and vigorous PA between individuals with and without ASD (Bandini et al., 

2013). This study also utilized a questionnaire in which parents were asked to complete a 

PA checklist that included the number of times that their child participated in a variety of 

structured and unstructured PA. Results from the analysis of the questionnaires showed 

that parents of children with ASD reported that their children engaged in significantly 

fewer types of PA compared to typically developing children, and that both parents of 

children with ASD and typically developing children reported that older children engaged 

in less PA compared to younger children (Bandini et al., 2013).   
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Although PA is important, recent research has also shown that even when 

individuals engage in the recommended amount of PA, sedentary behaviors can still 

negatively influence their health (Owen, Sparling, Healy, Dunstan, & Matthews, 2010).  

Individuals with ASD have been found to spend over five hours during the weekdays 

engaging in sedentary behaviors, compared to their typically developing peers who are 

only sedentary for a little over four hours (Must et al., 2014). The sedentary behavior of 

individuals with ASD has been significantly correlated with their BMI (Must et al., 2014), 

and a high BMI may put them at risk for additional health problems such as Type 2 

Diabetes and Asthma (Must & Anderson, 2003).  

Understanding the multiple influences of PA participation among individuals with 

ASD will help researchers and practitioners to provide more holistic approaches to 

working towards increasing participation of this group. It is important to understand 

perceptions related to the advantages and disadvantages as well as the facilitators and 

barriers of PA. Obrusnikova and Miccinello (2012) examined 103 parents of children with 

autism on their perceptions of the different factors that influence their child’s after-school 

PA. Factors such as increased fitness, weight management, and increased motor control 

were considered to be the most common physical advantages of PA while increased 

fatigue and physical discomfort were the most common disadvantages (Obrusnikova & 

Miccinello, 2012). Advantages related to an individual’s psychosocial health included 

increased socialization opportunities, confidence, self-esteem, mental health, and social 

skills.  However, parents also reported some disadvantages of PA to their child’s 

psychosocial health such as decreased enjoyment, engagement, teasing, and bullying 

(Obrusnikova & Miccinello, 2012). The most common intrapersonal facilitator was 
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emphasizing the enjoyment of PA, and the most common intrapersonal barrier was a lack 

of motivation or interest in PA.  Lack of parental time and energy was the most common 

interpersonal barrier, while supportive peers were the most common interpersonal 

facilitator. Inclement weather conditions were the largest physical barrier, while 

appropriate resources around the house were the greatest physical facilitator. Individuals 

with ASD experience many benefits and barriers regarding their PA that should be 

considered within health promotion programs.  

Physical and recreational activities often require a social component, which has 

been shown to influence the PA experience of individuals with ASD (Obrusnikova & 

Miccinello, 2012). The social environment involved in PA participation may be an 

important predictor as to why individuals with ASD often engage in less PA than their 

peers (Little, Sideris, Ausderau, & Baranek, 2014). Therefore, when practitioners consider 

ways to increase PA participation of individuals with ASD, they should consider the 

influence of the individual’s social skills.  This may involve providing programs that 

promote PA that can be done independently, or helping individuals develop the social 

skills they need to feel comfortable in a social PA setting.  

Self-Determination Theory 

Theories provide a systematic way to help understand interrelated concepts and 

how they influence one another (National Institute of Health, 2015). For example, Deci 

and Ryan (1985) have proposed the use of the self-determination theory to help 

understand an individual’s motivation to engage in certain behaviors. Although this theory 

is most commonly referred to as a motivational framework it also examines how 
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environmental factors may influence an individual’s social functioning and well-being 

(Ryan & Deci, 2000b).   

Ryan and Deci have focused much of their work on explaining the importance of 

the different types of motivation. The self-determination continuum, which is also referred 

to as a taxonomy of human motivation, explains the different types how different 

regulation styles influence an individual’s self-determined motivation (Deci & Ryan, 

2008a; Ryan & Deci, 2000a). The continuum includes three main categories of 

motivation:  1) Amotivation, 2) External Motivation, and 3) Internal Motivation.  Ryan 

and Deci (2000) specify that there are different regulatory processes that contribute to 

these types of motivation. Individuals who are amotivated, which means they lack 

motivation, are considered to have no regulatory processes influencing them. Individuals 

who are extrinsically motivated, which means they are motivated by outside factors, are 

considered to have either externally, introjected, identified, or integrated regulation. 

Lastly, individuals who are intrinsically motivated, which means they are motivated 

because they find the activity itself rewarding, are considered to have intrinsic regulation 

(Ryan & Deci, 2000a).  

 Some research has argued that it is not the type of motivation that is important, but 

it is the amount. However, many studies have found flaws in this belief and have shown 

that individuals who are intrinsically motivated are more likely to continue engaging in an 

activity (Deci & Ryan, 2008a). Sebire, Standage, and Vansteenkiste (2009) used a sample 

of 410 adults to determine if there was an association between an individual’s intrinsic 

goal content and their cognitive, affective, and behavioral outcomes. Results showed that 

intrinsic goals positively predicted an individual’s feelings of self-worth, exercise 
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behavior, psychological well-being, and satisfaction of their psychological needs being 

met. Intrinsic goals were negatively related to exercise anxiety (Sebire et al., 2009).    

 Although the goal of most practitioners is to increase intrinsic motivation, it is also 

important to understand the differences within the way an individual may be extrinsically 

motivated. For example, the lowest type of extrinsic motivation is external regulation. An 

individual is said to have external regulation towards an activity when they do it for 

external reasons such as to receive rewards or to avoid punishment (Ryan & Deci, 2000a). 

The next type regulation included within extrinsic motivation is introjected regulation. An 

individual has introjected regulation when they engage in an activity because they feel like 

they should do it, and they often end up doing the activity out of guilt (Ryan & Deci, 

2000a). Next, on the continuum is identified regulation. An individual has identified 

regulation when they engage in an activity or behavior because they value it and find it 

important for their personal goals (Ryan & Deci, 2000a).  Lastly, the type of extrinsic 

regulation that is closest on the continuum to intrinsic regulation is integrated regulation. 

An individual has integrated regulation when they see the activity or behavior as important 

to who they are as a person (Ryan & Deci, 2000a).   

Basic Psychological Needs Theory 

 The basic psychological needs theory is a mini-theory of the self-determination 

theory. This theory is based on the belief that individual’s have three basic psychological 

needs for autonomy, competence, and relatedness .The extent to which an individual 

perceives these needs to be met, predicts their level of self-determined motivation for a 

certain behavior, as well as their overall wellbeing.  
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 The three basic psychological needs include autonomy, competence, and 

relatedness. Perceived autonomy is the extent to which an individual feels that they freely 

made their own choice (Horn, 2008). When individuals feel they have autonomy within a 

physical activity context, they are more likely to be motivated to engage in activities 

Autonomy supportive environments have been widely studied within exercise and sport 

settings. The majority of studies have shown that autonomy supportive environments, not 

only increase and individual’s motivation to engage in physical activity, but more 

specifically their intrinsic motivation (Deci & Ryan, 2008a).  

Perceived competence is the extent to which an individual views themselves as effectively 

engaging in a behavior (Horn, 2008). The self-determination theory specifies that 

individuals who perceive their competence to be high will be more motivated to engage in 

a specified behavior and will have a more positive well-being (Ryan & Deci, 2000b). 

Lastly, perceived relatedness refers to an individual’s need to feel connected to others and 

as if they belong (Horn, 2008) . Individuals need relationships in order to feel connected to 

other individuals (Stuntz & Weiss, 2010). When individuals feel a sense of belonging with 

other people or groups involved in physical activity, their motivation to engage in 

activities increases (Stuntz & Weiss, 2010).This may be an area of specific need for 

individuals with ASD, since relationships are influenced by social interactions, which is a 

limitation for young adults with ASD.    

Physical Activity  

Young adults face many barriers to their health (S. Park et al., 2013). For example 

inactivity levels have been shown to increase as individuals age into young adulthood 

(Zimmermann-Sloutskis, Wanner, Zimmermann, & Martin, 2010), which may lead to life 
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threatening conditions (Knight, 2012) and a decreased quality of life (D. W. Brown et al., 

2003). Additionally, mental health issues, such as depression, often increase from 

adolescents to young adulthood (Pratt & Brody, 2008). Based on these barriers, further 

research is needed to examine factors that may help improve the overall well-being of 

young adults. More specifically, further research is needed on improving the health of 

individuals that face increased health disparities, such as young adults with Autism 

Spectrum Disorder (ASD).  

Individuals who have self-determined motivation are more likely to engage in 

behaviors that are beneficial to their wellbeing, such as PA (Ryan & Deci, 2000b; Stuntz 

& Weiss, 2010). The World Health Organization defines PA as the skeletal muscles 

producing movements that require energy expenditure (World Health Organization, n.d.). 

The benefits of PA are predicted by the type, frequency, intensity and duration (Stuntz & 

Weiss, 2010). Individuals who engage in PA have been found to have a decreased risk for 

heart disease, stroke, type 2 diabetes, certain types of cancer, and depression (CDC, 

2011b). PA can also improve an individual’s mood and mental health (CDC, 2011b).  

The 2008 Physical Activity Guidelines for Americans provide recommendations 

for the frequency, intensity, and duration of physical activities that individuals should 

engage in (U.S. Department of Health and Human Services, 2008). Adults (individuals 

between the ages of 18-65) should engage in at least 150 minutes of moderate intensity or 

75 minutes of vigorous intensity PA a week. Individuals who want more substantial health 

benefits should engage in at least 300 minutes of moderate intensity or 150 minutes of 

vigorous intensity PA a week. In order for activities to count towards total aerobic 

activity, they must be done continuously for ten minutes (2008 guidelines). However, 
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activities done for less than ten minutes may still contribute to healthy lifestyle.  In 

addition to the aerobic activity, adults should also engage in muscle strengthening 

activities for each major muscle group at least two days a week (U.S. Department of 

Health and Human Services, 2008). The majority of adults are not engaging in enough PA 

(CDC, 2014). More specifically, The Centers for Disease Control and Prevention report 

that less than half of adults are meeting the national guidelines (CDC, 2014).  

Health-Related Quality of Life 

Factors related to an individual’s physical, social, and psychological health can 

often be examined by measuring their health-related quality of life (HRQOL). HRQOL is 

a subjective concept that provides a multidimensional view of an individual’s perceived 

health (CDC, 2011). Although definitions of HRQOL vary, widely utilized models, such 

as the one from the World Health Organization, include a focus on the physical, mental, 

and social health of an individual (The WHOQOL Group, 1995). Understanding HRQOL 

can help practitioners and researchers focus on the multiple factors that influence an 

individual’s health.  

The majority of research has shown that individuals with ASD often perceive their 

HRQOL to be lower than individuals without ASD (Kamp-Becker et al., 2011; Kamp-

Becker, Schroder, Remschmidt, & Bachmann, 2010; Kose et al., 2013; Kuhlthau et al., 

2010). More specifically, this group often experiences deficits within their perceived 

HRQOL related to their social experiences (Jennes-Coussens, Magill-Evans, & Koning, 

2006). Jennes-Coussens et al., (2006) interviewed 12 men with Asperger Syndrome in 

order to better understand the factors that influence their quality of life. When compared to 

13 typically developing peers individuals with Asperger Syndrome reported their social 
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and physical quality of life to be lower. The social supports of the two groups were very 

similar, with the exception that the individuals with Asperger Syndrome often had 

professionals, such as teachers or aids, included into their support network (Jennes-

Coussens et al., 2006). Kamp-Becker et al., (2010) found similar results regarding the 

social domain of the HRQOL of young adults with ASD. This sample of young adults 

with ASD reported the social domain of their HRQOL to be significantly lower compared 

to typically developing young adults and individuals with psychiatric disorders. However, 

Kamp-Becker et al., (2010) found that individuals with ASD perceived their physical 

health to be the highest component of their HRQOL.  

 Renty and Roeyers (2006) specifically looked at adults with high-functioning ASD 

and found that support characteristics explained 62% of the variance in quality of life 

(Renty & Roeyers, 2006). Results showed that there was no significant relationship 

between received support and quality of life, however there was a significant relationship 

between perceived support and quality of life.  More specifically, individuals with a 

perceived higher quality of life reported support for accommodations, daytime activities, 

ASD-specific information, company, and intimate relationships (Renty & Roeyers, 2006).  
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Note. Participants recruited from organizations for individuals with ASD had to answer 
yes to two questions before continuing on with the survey. If they answered no to the 
question about age or their diagnosis, they were forwarded to end of the questionnaire. 
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Note. Participants without ASD only had to confirm that they were at least 18 years of 
age in order to continue the questionnaire. 
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Note. The remaining pages of the questionnaire were the same for participants with and 
without ASD.  
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