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ABSTRACT

The purpose of this study is to examine the possibility of structured exercise and physical activity programs as non-
pharmacologic interventions of ADHD symptoms in children. In relation to the complex interplay of neurological, behavioural
and psychological factors present in ADHD, the research follows a controlled experimental design alongside a 12 weeks tailored
12 weeks physical activity regimen with rigorous test of attenuation of the main symptoms of ADHD as attention deficit,
hyperactivity and impulsivity. The participants of the study included children with a diagnosis of ADHD between the ages of 6
and 12 who were randomly assigned to an intervention group in a structured physical activity, or a control group with no
intervention. The exercise program included a number of aerobic, strength training and game activities that are meant to engage
kids in activities that will enhance focus, behaviour and emotional regulation. Children and staff were followed by trained
professionals, together with parental and teacher reports at baseline and at the conclusion of the program, for who were
measured using a combination of psychometric assessments and behavioural observations. this abstract gives a detailed
synopsis of what the study centres on, how it is done, what the key outcomes are, and what is the implications of the findings in
the larger picture.
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l. INTRODUCTION

Background Information

Attention Deficit Hyperactivity Disorder (ADHD) is a very common neurodevelopmental disorder that a child
may develop, having a persistent pattern of inattention, hyperactivity, or impulsivity that may make it difficult for the child
to function or develop well. Children with ADHD are more likely to not listen, not finish and not have organization. Under
performance on one or more academic settings may contribute to under performance, and difficulties in social interactions
with peers. Such symptoms as excessive running of climbing, inability to play quietly, constant talking may constitute
hyperactivity. Children with ADHD who are impulsive may interrupt conversations, grab things from people, and step on
individuals without regard for consequences.
Justification for Research

Yet, pharmacological treatments for ADHD are available and although effective for many, they can have side
effects that children don’t like. Therefore, there is a great deal of interest in seeking other therapies, which can provide
relief from symptoms without these downsides. Physical activity, a treatment that is beneficial to cognitive function and
Behavioural regulation in children without a disorder and those with other disorders, are considered to be a promising non
pharmacological intervention. According to research, exercise is good for neuroplasticity, executive function, and
symptom reduction of anxiety and depression, all of which can be of benefit to children with ADHD. But little work has
been done, however, regarding ADHD and specifically physical activities and therefore there is a need for more detailed
research in this field.
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Study Obijective: The primary purpose of this study is to determine wich is a sole or combined use of regular structured
physical activities for treating symptomatic of ADHD in children. This research aims to integrate such a regular exercise
regimen to find out if physical activity can improve attention, reduce hyperactivity and restrain impulsivity in affected
children.
Research Questions
The research questions that drive this study are two:

e What effects do structured physical activities on reducing ADHD symptoms?
e Interms of reducing particular symptoms of ADHD, which physical activities (e.g., aerobic exercise, team sport, yoga)

are most beneficial for children with ADHD?

The following sections of the paper will describe the methods that were used to answer these questions, discuss
the results, as well as discuss the implications of the findings in both an educational and clinical setting. The aim of this
research is to solidify a foundation for the integration of exercise programs in treatment plans in children with ADHD with
the hope of improving academic performance and quality of life.

1. LITERATURE REVIEW

Neurological Impacts of Exercise

As regards the treatment of ADHD, exercise is particularly relevant due to the fact that numerous studies have
underlined that it promotes the positive effects of exercise on brain function. Exercise is also known to promote
neuroplasticity—your ability for the brain to change itself by forming new connections in the brain, which is necessary for
learning and developing new behaviors. In particular, physical activity has been shown to stimulate the production of brain
derived neurotrophic factor (BDNF), protein that favors the survival of existing neurons, promote the growth and
differentiation to new neurons and synapse. Physical activity, essentially, is also reported to 'stir up’ these key areas of the
brain in children with ADHD, who commonly display delays in brain maturity, notably with regard to executive function
and self-regulation, that contribute to some of their cognitive deficits.

Additionally, when it comes to executive functions such as inhibition control, attention, and cognitive flexibility,
which are often found to be deficient in ADHD, aerobic exercise has been proven to improve them. The improvement in
this case is due to increased cerebral blood flow and metabolism with subsequent improvement in cognitive performance,
which is important for academic achievement and everyday use in ADHD children.

Physical Activity as an Intervention for ADHD

There is research into physical activity as a specific intervention for ADHD with possible promise. Several
empirical studies of various lengths and exercise regimens have shown that exercise can, indeed, improve attention, reduce
Behavioural problems, and better regulate mood in children with ADHD. This means that a systematic review on children
who take part in regular physical activity has also shown that their attention span improves, and aggression and impulsivity
reduce. Moreover, physical exercise programs composed mostly of aerobic exercises, as well as programs involving the
simultaneous exercise of aerobic and skill components, seem to be especially effective, thus highlighting the importance of
the implementation of several types of physical activities in order to optimise therapeutic effectiveness. Despite the fact
that there is growing evidence that exercise is beneficial as an intervention in ADHD, the available research has not exactly
been ringing with clarity. There have been most studies on short term interventions with small sample sizes and
inconsistent literature on type and length of exercise that is deemed most beneficial.

Gaps in Existing Research

The encouraging findings notwithstanding, important gaps in the literature remain related to the more specific
types of exercises included, the time of intervention, and the age of the cohorts. There are too many studies that do not
distinguish between various forms of exercise (aerobic, resistance, and flexibility training), and use of which may differ in
effects on children with ADHD. Moreover, little is known about the long term effect of regular exercise on ADHD
symptoms or on early childhood and adolescent populations. Additionally, the possibility of creating personalized exercise
programs that are suited to a patient’s needs, specifically for the severity/type of ADHD symptoms they present, has not
been greatly investigated. Thus, it is aimed to fill these gaps by putting a structured exercise program on the basis of the
type of exercise and monitoring their effects over time in diverse age groups. This approach is aimed at clarifying the
complex relation between physical activity and symptom management in ADHD, and for making a more detailed road map
about how physical activity can be integrated into therapeutic practices.

. METHODOLOGY

Participants: Recruited in the study were 100 children aged 6 to 12 with a diagnosis of Attention Deficit Hyperactivity
Disorder (ADHD) based on the DSM-5 criteria. The selection criteria consisted of having a formal ADHD diagnosis by a
qualified health care practitioner, not changing ADHD medication (if any), and not participating in regular structured
exercise programs for 6 months prior to the study period. The sample of participants was made up of individuals that were
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equivalent on the dimensions of age, gender, and socio-economic status in order to obtain a representative sample. To
confirm that the participants did not have any physical impairment or other physical condition preventing them from
participation in an exercise program, a physical examination and medical history review was performed to obtain a
baseline health status.
Research Design: A randomized controlled trial (RCT) was employed with participants randomly allotted to the
experimental group who participated in the structured exercise program or the control group who continued with their
usual lifestyle without additional intervention. To ensure equal distribution of both groups, randomization was stratified by
age and severity of ADHD symptoms. The study consisted of 12 weeks with follow-up included at week 6 and subsequent
to the end of the study period.
Intervention:  The exercise intervention included a structured program of aerobic, strength and flexibility training
activities, and was conducted by the experimental group. It was a program designed for children, with games and playful
activities in it which were appropriate for their age and capabilities. A total of 18 sessions (60 minutes duration) were
conducted three times per week under the supervision of certified fitness instructors and those who had experience in
pediatric exercise programs. The exercises themselves were moderate to vigorous and shaped to each kid’s fitness level
and pitifully adjusted with respective changes dependent on how well a kid does and how well a kid adjusts.
Measures: To assess the changes in symptoms, objective and subjective measures were combined.
e Behavioural scales used were the ADHD Rating Scale-1V and Conners' Parent Rating Scale-Revised that quantified
symptom reports of parents.
e Cognitive tests including/or consist of Continuous Performance Test (CPT), Stroop Color and Word Test measuring
attention, cognitive flexibility, and response inhibition.
e Parent/Teacher surveys were used to collect observational data from the parents and teachers involving how the
children behave in various contexts (home and school).
Statistical Analysis: The Statistical Package for the Social Sciences (SPSS) software was used to analyze the data.
Demographic and baseline characteristics were summarized using descriptive statistics. The main analysis was a
comparison of pre and post intervention scores, with and between groups, using mixed model ANOVAs, to deal with intra
individual variability and the effect of the intervention over time. Magnitude of any observed changes was calculated as
effect sizes. An additional exploration of predictors of the exercise intervention response, including age, baseline symptom
severity, and adherence to exercise regimen was done using regression analyses. The main goal of this comprehensive
methodology is to supply strong proof about the efficacy of structured exercise programs in controlling ADHD symptoms
in children, while filling the curve in current research and bring new understanding about efficient non-pharmacological
treatments.

IV. STATISTICAL FINDINGS

Statistical analysis gave significant following findings: Statistically significant improvement of symptoms as
measured by ADHD Rating Scale-1V and Conners' Parent Rating Scale-Revised, (p < 0.05) was seen in the exercise group
in comparison to the control group. Improvement was most prominently seen in hyperactivity and impulsivity, and the
exercise group experienced more reduction than the control in each of these areas. Results further showed significant
positive improvements in the cognitive test performance regarding attention and inhibition control in the exercise group (p
< 0.05). Finally, mixed model ANOVAs again confirmed the effectiveness of the exercise program as there was a
significant effect of time x treatment interaction, implying that changes in ADHD symptoms over time were dependent on
their group.

Subgroup Analyses

Further analysis of the impact of various types of exercises on different participants’ characteristics was
performed.

e Concerning the age of studied participants, there are some subgroup analyses available which have shown that a little
bit more considerable improvement in the hyperactivity was demonstrated by younger children (ages 6-9) as
compared to older children (ages 10-12).

e In general, it was found that aerobic exercises (e.g. running, games involving running) were most effective for
reducing inattention and impulsivity. Activities that were both physical and mental (e.g. team sports and martial arts
alike) were most useful for preventing the development of behavior regulation and social skills deficiencies.

Also, there was an involvement of baseline initial symptom severity with children who arrived at baseline with
more severe symptoms shown to have more improvement with potential to enjoy more exercise benefits to this subgroup.
These results show that the exercise intervention decreased ADHD symptoms as a whole, but had different effects
depending on age, type of exercise, and the participant’s starting severity of ADHD symptoms. This ensures tailoring of
future exercise programs, as per the needs to the children with ADHD to a much better extent.
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V. DISCUSSION

Implications of Results
Based on these findings, this study reinforces and builds on the existing literature on the benefits of exercise for

children with ADHD by providing support for the hypothesis that structured physical activities can vastly compensate for
the symptoms of ADHD. The resulting evidence supports previous findings that support the use of physical activity as a
solution to help children with neurodevelopmental disorders perform better cognitively and in the area of Behavioural
regulation. This study adds to the existing research which shows that exercise can improve hyperactivity, impulsivity and
attention and should become status quo in management strategies for those diagnosed with ADHD. The research also
tackled important questions as to which physical activities are most effective. Specifically, aerobic exercises were
especially useful for diminishing inattention and impulsivity, which was in line with the conception that exercises that
increased cardiovascular strain can enhance brain function and behaviors by increasing blood flow and neurotransmitter
levels. Physical and cognitive activity (e.g., team sports) that involved both raised the most in Behavioural regulation of
social skills, which may suggest that such activities can better increase higher level executive function and social
interaction skills.

Physiological and Psychological Mechanisms

As also stated before, the observed improvements in physiological mechanisms might be due to an increase in
cerebral blood flow, enhancement of neurotransmitter function and upregulation of growth factors such as BDNF. The
reason why is believed to be that these changes enhance neural connectivity and brain plasticity especially in parts of the
brain that have something to do with executive function and self regulation. Exercise may then be psychologically helpful
for decreasing an ADHD symptom (through rising in self esteem, lessened anxiety and depression, which are common in

ADHD). Group sports and structured physical activity can also help to reinforce performance by teaching children skills of

interaction and to increase their social cognition.

Limitations of the Study

Though the result is promising, it has a number of limitations.

e The number of participants was 100 children, which is good enough to base the analysis on statistics, but is not enough
to fairly represent the whole ADHD population. The conclusions of these studies need to be generalised to future
research involving larger and more diverse samples.

e Exercise Program Duration: Having the exercise program last for 12 weeks allowed immediate determination of the
short term effect of exercise on ADHD symptoms. However, these benefits and the long term effects of frequent
exercise would require longer follow up periods to determine.

o A set of Measurement Tools was employed, consisting of rating scales and cognitive tests, assessing symptoms, which
on the one hand are largely based on subjective reports and on standardized testing environments, and thus, being
imperfectly reflective of improvements in behavior and thinking that occur in the real world.

e Medication status and baseline activity levels were controlled in the study, however, other possible confounding
factors such as diet, educational setting, and family dynamics were not fully controlled and may have an effect on the
outcomes.

In future studies addressing these limitations may further clarify how physical activity is associated with ADHD
and optimize intervention strategies for the children.

VI. CONCLUSIONS

Summary of Key Findings: The study concluded that a structured and regular physical activity reduces the symptoms of
children suffering from ADHD, especially that of hyperactivity, impulsivity, and attention. Aerobic exercises were most
helpful in controlling attention and impulsivity, activities that both physically exercise and intellectually challenged (such
as team sports) were most effective in enhancing Behavioural regulation and social interaction, respectively. Such results
are compatible with these known facts of the literature that exercise promotes neuroplasticity and cognitive function, and
this also validates the use of exercise as a potential non phararmocoical therapy strategy in the management of ADHD.
Implications for ADHD Management Strategies: Children with ADHD need to be doing physical activity each day and
this study underscores the importance of that in a holistic management of children with ADHD. It can be an effective way
of improving not only the core ADHD symptoms but also the general well being and the quality of the life for these
children and their families, by implementing exercise programs suited specifically for the needs of a particular child.
Practical Recommendations:
e Schools and Educational Institutions: Encourage daily exercise programs comprising different exercise to pique the
different interest and ability of the students and staff. Aerobic physical activity formats to interrupt frequent inattention
and disruptiveness can be woven into the daily routine in the form of short bouts during classroom time.
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Have parents and caregivers encourage participation in sports or physical activities that the child enjoys on a regular
basis. Swimming, martial arts or team sports are fun activities that not only soothe the symptoms of ADHD, but also
help in boosting the social development.

Healthcare Providers: Use exercise as part of the treatment plans for children with ADHD. These could be the kinds of
activities and how long they should last as proven by research.

FUTURE RESEARCH DIRECTIONS

However, this study has provided insightful information for further exploration on the following areas:
Longitudinal Studies: It is necessary to conduct studies of long periods to see the persistent influence of normal
physical activity on symptomatic ADHD for months or years, and to assess the future positive outcome on academic
and social outcomes.

Future research should consist of diverse samples to establish whether the findings extend to different racial, cultural,
and socioeconomic groups.

Combinatorial Approaches: Explore the combination of physical activity with other non pharmacological interventions
such as cognitive behaviour therapy or dietary measures to learn about the synergistic effects possible in improving the
condition of ADHD.

Personalizing Exercise: Examine how tailoring of exercise regimens according to each person’s symptoms profile,
preference, and physical condition can enhance the results in the management of ADHD.

These directions not only attempt to close these gaps in current research, but also aid in providing interventions

that will be more effectively tailored to suit the diversity of the ADHD population.
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