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ABSTRACT

Attention-deficit/hyperactivity disorder (ADHD) and asthma are among the most common chronic
conditions in children, often presenting comorbidly. The prevalence of comorbid ADHD and asthma is
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significantly higher than the prevalence of either condition alone, suggesting potential shared mechanisms
and risk factors. This paper explores the epidemiology, underlying mechanisms, and clinical implications
of this comorbidity. It also reviews risk factors, including genetic predisposition, prenatal exposures, and
environmental influences, while discussing the bidirectional relationship between ADHD and asthma. The
paper concludes by highlighting the importance of integrated care and targeted interventions to improve

outcomes for children with these comorbid conditions.

Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a
neurodevelopmental condition characterized by inattention,
hyperactivity, and impulsivity. Affecting an estimated 5-10%
of children globally, ADHD often co-occurs with other medical
conditions, including asthma, a chronic respiratory disorder
marked by airway inflammation and hyperresponsiveness. Asthma
affects approximately 8-12% of children worldwide, and studies
have consistently found a higher prevalence of ADHD among
children with asthma compared to the general population [1,2].

This overlap raises important questions about potential shared
mechanisms and risk factors. Understanding the interplay between
these conditions is critical, as comorbid ADHD and asthma are
associated with worse clinical outcomes, including increased
symptom severity, lower quality of life, and greater healthcare
utilization. This paper examines the prevalence, mechanisms,
and risk factors underlying this comorbidity and discusses the
implications for diagnosis and management.

Epidemiology of Comorbid ADHD and Asthma
Prevalence Rates

Studies have reported varying prevalence rates of comorbid
ADHD and asthma, reflecting differences in diagnostic criteria,
study populations, and methodologies. Research indicates that
approximately 16-22% of children with asthma also meet the
diagnostic criteria for ADHD, compared to 5-10% in the general
pediatric population [3]. Conversely, among children diagnosed
with ADHD, 10-15% also have asthma.

Demographic Variations

e Age: The prevalence of ADHD and asthma comorbidity is
higher in school-aged children compared to adolescents,

likely due to early diagnosis of asthma and the developmental
trajectory of ADHD symptoms.

e Gender: Boys are more likely to be diagnosed with both
conditions than girls, reflecting broader gender disparities
in ADHD and asthma prevalence [4].

e Socioeconomic Status (SES): Lower SES is associated with
higher rates of both conditions, potentially due to limited
access to healthcare, environmental exposures, and increased
psychosocial stress.

Table 1: Prevalence of Comorbid ADHD and Asthma

Study Population Prevalence of
Comorbidity
Smith et al., 2020 US pediatric cohort 18%
Chen et al., 2018 Taiwan 22%
schoolchildren
Garcia et al., 2019 European cohort 16%

Shared Mechanisms
Inflammatory Pathways

Chronic systemic inflammation has been implicated in both asthma
and ADHD. Elevated cytokine levels, including interleukin-6 (IL-6)
and tumor necrosis factor-alpha (TNF-a), are observed in children
with either condition. These inflammatory mediators may disrupt
brain development and contribute to ADHD symptoms in children
with asthma [5].

Neuroimmune Interactions

Asthma’s impact on the central nervous system through
neuroimmune interactions provides a plausible mechanism for its

Contact: Bushra Sumra, USA.

© 2022 The Authors. This is an open access article under the terms of the Creative Commons Attribution NonCommercial ShareAlike 4.0 (https://

creativecommons.org/licenses/by-nc-sa/4.0/).



Citation: Bushra Sumra, Jean Marie Simpson (2022) Prevalence of Comorbid ADHD and Asthma in Pediatric Populations. Progress in Medical

Sciences. PMS-139.

association with ADHD. Studies suggest that airway inflammation
may influence brain function via the vagus nerve, contributing to
behavioral and cognitive symptoms [6].

Hypoxia and Cognitive Function

Children with poorly controlled asthma often experience
intermittent hypoxia, which can impair cognitive functions such
as attention, memory, and executive function. These deficits
overlap significantly with the core symptoms of ADHD, further
linking the two conditions [7].

Risk Factors
Genetic and Epigenetic Factors

Genetic studies have identified shared susceptibility loci for
asthma and ADHD, including variants in genes regulating
immune responses and neurotransmitter systems. Epigenetic
modifications, influenced by prenatal exposures such as maternal
smoking, may also play a role in the comorbidity [8].

Prenatal and Early-Life Exposures

e  Maternal Smoking: Exposure to tobacco smoke in utero is
a well-established risk factor for both asthma and ADHD.
Nicotine exposure disrupts fetal brain development and
increases the risk of airway inflammation [9].

e  Prematurity and Low Birth Weight: Preterm birth and low
birth weight are associated with increased risks of both
conditions, likely due to impaired lung development and
neurodevelopmental vulnerabilities [10].

Environmental Influences

e Air Pollution: Exposure to air pollutants, particularly
particulate matter (PM2.5), has been linked to increased
asthma severity and ADHD symptoms [11].

e Psychosocial Stress: Chronic stress, including exposure
to family conflict or socioeconomic hardship, exacerbates
symptoms of both conditions through dysregulation of the
hypothalamic-pituitary-adrenal (HPA) axis [12].

Clinical Implications
Impact on Quality of Life

Children with comorbid ADHD and asthma experience worse
health-related quality of life compared to those with either
condition alone. Frequent asthma exacerbations, combined with
difficulty adhering to treatment regimens due to ADHD symptoms,
contribute to increased healthcare utilization and school absences
[13].

Challenges in Diagnosis

Diagnosing ADHD in children with asthma can be challenging
due to overlapping symptoms, such as inattention and fatigue,
which may result from poorly controlled asthma. Similarly, asthma

symptoms, such as shortness of breath, may be mistaken for
anxiety, a common comorbidity of ADHD [14].

Treatment Considerations

e Pharmacological Management: Stimulant medications used
for ADHD may exacerbate asthma symptoms in some children,

while corticosteroids for asthma can have neuropsychiatric
side effects. A careful, individualized approach is essential.

e Behavioral Interventions: Behavioral therapy for ADHD
can help improve medication adherence and asthma self-
management skills.

Table 2: Integrated Treatment Strategies

Intervention Target Outcome

Combined Pharmacotherapy Optimized management of both

conditions

Behavioral Therapy Improved adherence and self-

management

Family Education Enhanced support and

understanding

Future Directions
Longitudinal Studies

Long-term studies are needed to better understand the
developmental trajectories of children with comorbid ADHD and
asthma. These studies could provide insights into the natural
history of the conditions and inform targeted interventions.

Biomarker Development

Identifying biomarkers that predict comorbidity risk could enable
earlier diagnosis and personalized treatment approaches.

Policy and Advocacy

Efforts to reduce environmental exposures, such as air pollution,
and increase access to healthcare services for underserved
populations are critical to addressing the burden of these
comorbid conditions.

Conclusion

The comorbidity of ADHD and asthma in pediatric populations
represents a significant clinical challenge, with implications for
diagnosis, treatment, and quality of life. Shared mechanisms,
including inflammation, neuroimmune interactions, and hypoxia,
highlight the interconnectedness of these conditions. Addressing
this comorbidity requires a multidisciplinary approach that
integrates pharmacological, behavioral, and environmental
strategies. By advancing research and clinical practices, we can
improve outcomes for children with ADHD and asthma, ensuring
they achieve their full developmental potential [15-18].
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