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ABSTRACT

Depression is the most common Autism Spectrum Disorder (ASD) comorbidity, and have been shown to relate to significantly poo-
rer life functioning. ASD can also result in social isolation, debilitating moods, and stereotypical behaviors, which can negative effect
academic performance. Young adults with ASD are less likely to enroll in college than are people with other types of disabilities.
The aim of this study is to examine the effect of an exercise program on depression and academic performance within university
students with ASD. University students with ASD participated in a circuit training exercise protocol for three weeks. Depressive
mood states were measured pre-and-post exercise session by a self-report questionnaire, whereas, academic performance was
evaluated pre-and-post study by academic performance questionnaire. Participants mood improved after a bout of exercise on the
first training day, however it was not observed on the following weeks. There were no changes in academic performance. Exercise
might be effective on academic performance when the protocol is performed at longer rate. However, a bout of exercise prior to
class could ameliorate ASD university student performance during class by the improvement of depression.
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O EFEITO DO EXERCICIO AEROBICO NA DEPRESSAO E NO DESEMPENHO
ACADEMICO DE ESTUDANTES UNIVERSITARIOS COM AUTISMO

RESUMO

A depressdo é a comorbidade mais comum do Transtorno do Espectro do Autista (TEA) e demonstrou estar relacionada negativa-
mente a execucdo de atividades diarias. O TEA também pode resultar em isolamento social, humor debilitante e comportamentos
estereotipados, que podem afetar negativamente o desempenho académico. Jovens adultos com TEA sdo menos propensos a
ingressar na faculdade do que as pessoas com outros tipos de deficiéncia O objetivo deste estudo é examinar o efeito de um pro-
grama de exercicios sobre depressdo e desempenho académico em estudantes universitarios com TEA. Estudantes universitarios
com TEA participaram de um protocolo de exercicios fisicos aerdbicos por trés semanas. As modificagdes de humor relacionadas
com depressdo foram medidas antes e apos a sessdo de exercicios por um questionario de autorrelato, enquanto o desempenho
académico foi avaliado antes e apds um protocolo de exercicios fisico pelo professor. O humor dos participantes melhorou apos
uma sessdo de exercicio no primeiro dia de protocolo, no entanto isso ndo foi observado nas semanas seguintes. Ndo houve mu-
dangas no desempenho académico. O exercicio pode ser eficaz no desempenho académico quando o protocolo é realizado em um
periodo maior. Uma Unica sessdo de exercicios antes da aula, no entanto, pode ajudar no desempenho dos estudantes universita-
rios com TEA durante as aulas, com a melhora do humor.

Palavras-chave: Transtorno do Espectro do Autista (TEA); exercicio aerdbico; humor; depressdo; desempenho académico; estu-
dantes universitarios.
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INTRODUCTION

Autism is considered the most common neurodevelopmental disability, es-
timated to affect one in 68 children, and 1% of the world population (BAIO et al.,
2014). Autism spectrum disorders (ASD) are defined by delays in social commu-
nication, emotional reciprocity, and restrictive, repetitive, patterns of behavior
or interests that can persist throughout life (BAIO et al., 2014). Individuals with
ASD may also experience deficits in movement abilities, such as balance, joint
flexibility, coordination, and movement speed which can result in reduced phy-
sical activity levels (LAVELLE et al., 2013). ASD can also result in social isolation,
debilitating moods, and stereotypical behaviors, which can negatively effect aca-
demic performance. Young adults with ASD are less likely to enroll in college than
are people with other types of disabilities (WEI et al., 2013). According to Lavelle
et al. (2014), it costs on average more than $8,600 per year to educate a student
with ASD compared to a student without disorder (LAVELLE et al., 2014).

Young adults with ASD are shown to have an increased risk of poor health
and depressive mood symptoms due to sensory and motor skill deficits, com-
munication difficulties, lack of interests, and sedentary lifestyles (SPRATT et al.,
2018). Depressive mood disorder is considered the most common ASD psychia-
tric comorbidity (STRANG et al., 2012). Rates of depressive mood disorder are
approximately seven times higher in adolescents with ASD compared to adoles-
cence without, and reports of depressed mood have been shown as high as 50%
(SPRATT et al., 2018). Depressive mood symptoms may exacerbate core ASD
characteristics, resulting in sleep disturbances, aggression, self-injurious beha-
vior, obsessive behavior and poor health and life functioning (STERLING et al.,
2007).

Depression has an enormous negative impact on the overall health of de-
pressed individuals, including physical health. Individuals with depressed moods
have been shown to exhibit poor health behaviors and tend to be sedentary (PA-
PASAVVAS et al., 2016; SCHUCH et al. 2017), and overweight (MANNAN et al.,
2016). While exercise interventions to improve depression and mood swing pat-
terns can be challenging for any population, it can even more difficult for indivi-
duals with ASD due to the motorial and psychiatric barriers associated with their
disability.

It was demonstrated that 75% of adolescents with ASD indicated that they
would prefer to do something other than physical activity in their free time (STA-
NISH et al., 2015), increasing their risk for a sedentary lifestyle. Despite inqui-
ries showing the positive effects of physical activity on depression, little research
has examined this relationship with mood variability, a core symptom associated
with ASD. Thus, the current study examined the acute effects of an exercise re-
gimen on depressive mood states and academic behaviors of university students
with ASD.
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METHOD

Participants

Participants (n=7) of this study were recruited from the Autism Individua-
lized Mentoring and Support Services (AIMSS) at Fairmont State University. They
were students of Fairmont State University from different programs age ranging
between 18 and 24 years old. The AIMSS program supports students with Autism
Spectrum Disorder (ASD) with an individualized plan to succeed in college that
includes academic, social, and daily living support. To be accepted into the AIMSS
program, a student must complete an application and provide documentation
of a medical evaluation that examines psychological and intellectual functioning.
Participants were sedentary, not engaged in other exercise activity. Prior to the
start of the study, Institutional Review Board approval at Fairmont State Universi-
ty and informal consent was obtained from all participants.

Instruments

The American Heart Association/ American College of Sports Medicine,
Health/Fitness Facility Pre-Participation Screening Questionnaire was given to the
participants prior to the study. The purpose of the questionnaire was to assess
participant’s medical history, health risk, and current health status to determi-
ne if participants met the health standards required to take part in the study.
However, one participant did not meet the required health standards and was
removed from the study.

The Patient Health Questionnaire (PHQ-9 — Supplement Fig. 1), a 10-ques-
tion self-report depression-mood assessment, was administered pre and post-
-exercise regimen to each participant. The close-ended PHQ-9 questionnaire was
found to be most suitable for the individuals with ASD due to the tendency to
over analyze information. The questionnaire format allows participants to focus
on what was being asked, rather than implying other irrelevant factors, and was
previously used in the ASD population (Fortuna et al., 2016). The questionnaire
required participants to rate how often they had been bothered by mood va-
riations related to depression (e.g., feeling down, feeling hopeless, low energy)
using a 4-point Likert scale (3) nearly every day; (2) more than half the days; (1)
several days; (0) not at all.

A 10-question academic performance questionnaire was given by an ins-
tructor in the AIMSS program to measure the participant’s academic performan-
ce pre and post exercise protocol. The questionnaire required instructors to rate
participants on non-cognitive academic behaviors using a 5-point Likert scale (5
being strongly disagree and 1 being strongly agree). Examples of the questions
were, student have room for improvement in their courses, students submit as-
sighnments on time, and student are open to suggestions made by theinstruc-
tor. This questionnaire was acquired from UK Medicine information (UKMi) and
adapted for the study.
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Procedures

Prior to the beginning of the study, participants were asked to identi-
fy exercises they found enjoyable and these were incorporated in the exercise
regimen. Participants also completed a Health/Fitness Facility Pre-Participation
Screening Questionnaire to screen for any previous health issues or risks that
may be exacerbated by acute exercise. To obtain baseline academic data, the
AIMSS instructor administered the academic performance questionnaire to par-
ticipants before exercise program began.

Participants in the study completed one exercise sessions per week for
three consecutive weeks under the supervision of an exercise science profes-
sional, the researcher. All exercise sessions were completed in a Fairmont State
University gymnasium. On the first day of the study, the researcher provided a
detailed explanation of the exercise protocol and a demonstration of each circuit
training exercise. Before and after each exercise session, a Patient Health Ques-
tionnaire (PHQ-9) to measure depressive mood changes.

Exercise Program. Each session lasted approximately 45-minutes and in-
cluded a warm-up and cool down involving 4 minutes of walking and dynamic
stretching activities. The exercise regimen consisted of 12 circuit training stations
that focused on a combination of strength and aerobic exercise activities. The cir-
cuit stations exercises included barbell triceps extensions, dumbbell bicep curls,
lunges, line jumps, jump rope, agility ladder, wall balls, ropes, BOSU squats, ste-
p-ups, rows, poly spot staking planks, and easy bar shoulder press. Participants
were instructed to complete as many repetitions as possible at each station for
60-seconds. Additionally, participants were given 45-seconds rest between each
station before walking to the next. Participants would wait at the station until the
researcher signaled to begin. The circuit training was up to ensure a limitation on
barriers and maximize engagement. All participants were considered physically
inactive prior to the exercise regimen. Therefore, the researcher chose exercises
that would ensure a level of interest, adaptability, and performance success. Due
to the level of physical inactivity the researcher provided instructional feedback
if exercises were performed incorrectly.

Psychological Measurement. Prior to each exercise session a PHQ-9 Ques-
tionnaire was administered to each participant to measure self-reported depres-
sive mood symptoms. The PHQ-9 Questionnaire was administered to participan-
ts again one hour after the exercise session in the classroom to assess the effects
of the single bout of exercise on mood state.

Academic Measurement. An academic performance questionnaire was
administered to the AIMSS instructor in the classroom prior to the 1% exerci-
se session to collect baseline data on non-cognitive academic behaviors. After
three weeks, the same questionnaire was administered in the classroom after
the last exercise session to determine the exercise effect on academic behaviors
associated with academic performance. As lower the score better academic per-
formance.
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Statistical Analysis

Quantitative data derived from the PHQ-9 Questionnaire was added to give
a total score of participant’s level of depression severity. The lowest score a par-
ticipant could receive was a one, which indicated the participant had a minimal
depression; whereas the highest of twenty-seven would reveal severe depression.
Data from the experiment were analyzed through different questionnaires and vi-
sual observation. A Dependent T-Test was taken to analyze whether if exercise will
affect depression and academic performance. Along with a p-value of <0.05.

RESULTS

Participants were able to complete the questionnaire and the exercise
sessions. Participant’s mood in week one improved after the bout of exercise as
shown in Fig 1. Participants were physically inactive prior to the exercise regimen,
which more than likely caused the bout improvement in mood during week one.
The acute improvement in mood; however, was not observed in the following
weeks (Fig. 1). There was no difference in mood when comparing before and af-
ter exercise among weeks (Fig. 1). The results of the study showed there was no
improvement in non-cognitive behaviors related to academic performance at the
completion of the exercise program (p=0.11, Fig 2).

DISCUSSION

The present study examined the acute effects of a single bout of exerci-
se on mood states of university students with ASD. The findings revealed that a
60-minute bout of exercise improved mood in individuals with ASD after the first
session, predominantly because the exercises protocol was new to the partici-
pants. However, after the effects of the exercise regimen on mood were dimi-
nished after the second and third sessions. While foundational research suggests
that novel and varied tasks can lead to improved performance and mood for stu-
dents with autism (DUNLAP; KOEGEL, 1980; DUNLAP, 1984), recent research on
the use of novel technology in middle school physical education indicates that
the motivational effect of novel materials or practices may be reduced over time
for all students (MARTTINEN et al., 2019). The results of the present study align
with these findings.

A second factor could have negatively impacted students’ engagement
and mood during the second and third sessions. Research conducted by Kaland,
Smith and Mortensen (2008) found that individuals with autism may have diffi-
culty with tasks that require sustained attention. The sustained attention nee-
ded to complete the exercise regimen in the 12 circuit training stations may have
been increased during the final sessions because students needed to recall how
to complete the exercises at each station from the initial demonstration in ses-
sion one. As a result, reduced engagement due to task demands could have re-
sulted in lower scores on the questionnaire. The authors do not discard the fact
that participants were not happy with the end of the project, and that could have
affected the effect of exercise on mood. In addition, the exercise program had no
impact on the non-cognitive behaviors related to academic performance.
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In the general population, depression is the most common psychiatric
disorder, affecting approximately 121 million adults worldwide, and the
fourth leading cause of disease burden (BLAKE, 2012). Although conventional
treatments include psychotherapy and medication, it has become clear that
physical activity may be protective against depressive mood states (HUME
et al., 2011). Studies have suggested that exercise provides physiological and
mental health benefits, including improvements in mood (SPRATT et al., 2018),
and aerobic exercise has been shown to improve mood in different population
(HEARING, 2016; MAMMEN; FAULKNER, 2013; TEYCHENNE; BALL; SALMON,
2008). Given that individuals with ASD have an increased risk of depression
(SPRATT et al.,, 2018), exercise could be used as a therapeutic or treatment
measure in the prevention of depression in individuals with ASD. Physical activity
is especially important in specific populations, such as those with ASD due to
their sedentary lifestyle, which puts them at risk for depressive symptoms.

Research supporting a relationship between physical activity, cognitive
function, and academic performance has received much attention. It has been
demonstrated that at least 30-minutes of aerobic exercise improves social skills,
self-regulation, and behavioral skills, while reducing disruptive and stereotypical
behaviors of adolescents in elementary settings (ORIEL et al., 2011). Although
research supports that a single bout of exercise benefits cognitive function
(DONNELLY et al., 2016), findings of this study demonstrated that the exercise
program was insufficient in improving academic performance behaviors.
Considering the cost of educating a student with ASD is significantly higher than
that of a student without ASD (LAVELLE et al., 2014), it becomes important to
uncover viable strategies that contribute to their academic performance.

Due to ASD characteristics providing education in a traditional environment
is a challenge, therefore strategies to improve ASD student’s wellbeing needs
to be tested. Our novel findings demonstrated that a bout of exercise prior to
class improved the mood of ASD university student and that might affect their
performance during class (Fig. 3). On the other hand, longer periods of exercise,
3-weeks, was not enough to affect ASD university student’s performance into the
classroom based on the instructor evaluation. Long term exercise interventions
might be used as a strategy to improve ASD academic success.
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Figure 1 —Mood Pre- and Post- exercise session determined by a PHQ-9
guestionnaire over a period of 3 weeks. Data is presented as mean
+ SEM, * P<0.05 compared to Pre-Exercise
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Source: Elaborated by the authors.

Figure 2 — Academic Performance Scores Pre- and Post- exercise intervention
determined by a questionnaire answered by the class instructor. Data
is presented as mean + SEM
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Figure 3 — Suggested outcome of acute exercise on academic performance
for the ASD (Autism spectrum disorders) population

Aerobic Exercise ~ Mood Improvement

LY L]

Improvement of academic
performance of ASD
population

Source: Elaborated by the authors.

Editora Unijui — Revista Contexto & Saude — ISSN 2176-7114 — v. 21, n. 43, jul./set. 2021

164



