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Abstract

Young adults with Autism Spectrum Disorder (ASD) are at increased risk of poor health and 

depressive symptoms due to difficulty with communication, limited interests, sensory deficits, and 

sedentary lifestyles. The Piece It Together program was developed to provide socialization and 

wellness goals for teens and young adults with ASD and other mild neurocognitive deficits. The 

curriculum includes strength and endurance training, nutrition education, and stress reduction 

techniques to promote healthy lifestyle choices. Twelve participants, aged 15–27, attended 90-

minute classes at the MUSC Wellness Center twice a week for six weeks and were encouraged to 

increase their activity level every day. The Patient Health Questionnaire (PHQ-9) was 

administered to each participant at the first and last class. Results showed significantly decreased 

PHQ-9 depression scores at the end of the program, from mild (7.69) to minimal depression (3.42) 

(p=0.000063). Overall, the activities completed in the Piece It Together program successfully 

unified this group to promote healthy lifestyle choices and resulted in improved mood.

Introduction

Autism Spectrum Disorder (ASD) is an increasingly prevalent disorder and occurs in 1 in 68 

children in the United States [1–5]. Young adults with ASD have an increased risk of poor 

health due to difficulty with communication, limited interests, sensory deficits, and 

sedentary lifestyles [1,3]. In addition, as many as 72% of children with ASD have a 

psychiatric co-morbidity [6]. The prevalence of depression in teens with ASD is 

approximately seven times higher than teens without ASD [7]. Encouraging the 

implementation of interventions that work to improve depression can be challenging for any 

population but even more difficult for youth with ASD due to traits associated with their 

disability. There have been few studies to explore the treatment of depression in youth with 

ASD; however, some intervention studies suggest a multi-modal approach including both 

psychosocial and psychopharmacological interventions [8]. There is an increasing awareness 

This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and source are credited.

Correspondence to: Eve Spratt, MD, MSCR, Division of Developmental Behavioral Pediatrics, Medical University of South Carolina, 
135 Rutledge Avenue, MSC 561, Charleston, SC, USA, Tel: (843) 876-0504; Fax: (843) 8761518; spratte@musc.edu. 

HHS Public Access
Author manuscript
J Psychol Psychiatr. Author manuscript; available in PMC 2019 July 01.

Published in final edited form as:
J Psychol Psychiatr. 2018 ; 2: .

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



that physical activity is critically important for the advancement of overall wellness 

including the promotion of positive mental health. Exercise not only increases the levels of 

endorphins and vital neurotransmitters, such as serotonin, norepinephrine, and dopamine, 

but physical activity also builds confidence in the ability to cope with life stressors [9]. 

There is recognition that in some cases, exercise works as well as antidepressants [10]. 

Exercise regulates all of the same neurotransmitters targeted by antidepressants and exercise 

can be as good as medication [11]. Research has revealed that as little as 10 minutes of 

exercise can immediately improve vigor and mood in healthy subjects [12].

Teenagers with ASD or other neurodevelopmental disorders are far less likely to exercise or 

play team sports than are their typical peers [13]. Sedentary behavior has been linked to a 

25% higher likelihood of being depressed when compared with non-sedentary people [14]. 

In a meta-analysis report, exercise was found as an effective intervention for managing 

depressive symptoms [15]. For youth with ASD, physical activity and aerobic exercise 

interventions have shown significant decreases in stereotypies, aggression, and off-task 

behavior as well as improvements in academic engagement and appropriate motor behavior 

following vigorous exercise [16].

Parents of children with ASD frequently report that the lack of developmentally appropriate 

programs and inherent sensory or psychological restrictions limit their child’s physical 

activity [3]. Given that opportunities for participation in leisure, recreation, or competitive 

fitness programs are very limited [17,18] Piece It Together (PIT) was developed and 

implemented as a summer day camp program to provide an environment where the 

implementation of physical activity could be successful for youth with special health care 

needs. The curriculum includes strength and endurance training, nutrition education, 

socialization, and stress reduction techniques to promote healthy lifestyle choices. Co-

directors of the program include the fitness director of the Medical University of South 

Carolina Wellness Center and a physician specializing in pediatric medical and mental 

health.

Methods

Seven males and five females, aged 15–27, attended 90-minute classes at the Medical 

University of South Carolina Wellness Center twice a week for six weeks over the summer. 

Eleven had ASD and one had a mild intellectual disability. The Patient Health Questionnaire 

(PHQ-9)4 was administered to each participant at the first and last class.

The general format of classes included 45 to 60 minutes of exercise, 15 to 30 minutes of 

stress reduction or mindfulness strategies, and 15 to 30 minutes of nutrition education 

totaling roughly 90-minutes per class. Physical activity was led by personal trainers and 

exercise physiologists and included spinning, water aerobics, walking/jogging, and circuit 

training. Participants were also encouraged to increase their activity level outside of the PIT 

group. Stress reduction and mindfulness activities consisted of yoga, meditation, positive 

selftalk, deep breathing, and stretching. As each participant had unique strengths and 

weaknesses, individualized nutrition, fitness, and socialization goals were established.
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Results

Average PHQ-9 questionnaire scores decreased from mild (7.67) at the first class to minimal 

(3.42) at the last class (p=0.000063). See Figure 1 for comparison of individual PHQ-9 

scores during the first and last classes of the six-week program. As the program promoted 

healthy lifestyle choices, additional results of participation in PIT included a modest 

improvement in self-efficacy related questions on the lifestyle questionnaire (p=0.032), an 

increase in fruit and vegetable consumption (p=0.038), and a statistically insignificant 

increase in skeletal muscle mass.

Discussion

Physical activity is critically important for health promotion and disease prevention and the 

promotion of positive mental health, including improvements in mood and self-esteem. 

Exercise strengthens the cardiovascular system, boosts the immune system, and fortifies 

bones, but also fosters neuroplasticity and activates genes that protect cells against damage 

and disease.9 Additionally, routine exercise can spark biological changes that strengthen and 

condition the brain, similar to the way muscles grow with use and wither with inactivity.9 

Remaining physically active is especially important in specific populations, such as those 

with ASD and other neurodevelopmental disorders due to increasingly sedentary lifestyles, 

which puts them at risk for poor overall health and depressive symptoms.

Participation in the PIT program not only helped to promote healthy lifestyle choices but 

also resulted in significantly improved mood amongst the participants. The participants’ 

improved mood supports the direct relationship between physical activity and mood. These 

results could further be generalized to broaden our understanding of how changing exercise 

habits can impact mood. Essentially, exercise is a mode of ‘active coping’ that gets one out 

of the territory of pessimism, fear, and retreat, and could be used as a targeted intervention in 

specific populations, such as those with ASD, to promote and encourage healthy, active 

lifestyles [9].

The PIT program helped to establish friendships, and many of the participants continue to 

socialize with each other outside of the program. Future studies are needed to determine 

maintenance and long-term health benefits, but these preliminary findings are encouraging.
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Figure 1. 
Comparison of average PHQ-9 scores from each of the twelve Piece It Together Participants 

at the first and last session of the six-week summer program.
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