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ABSTRACT
Background: Autism Spectrum Disorder (ASD) is a systemic neurodevelopmental condition frequently accompanied by physical challenges, including 
gastrointestinal distress, hypotonia, and motor deficits. Traditional care models often treat these metabolic and musculoskeletal symptoms in isolation, which 
may limit overall therapeutic efficacy and place additional burdens on caregivers.

Objective: This study aimed to explore the lived experiences and clinical perceptions of caregivers and healthcare professionals utilizing a synchronized 
care model that integrates nutritional management with physical rehabilitation.

Methods: Following a qualitative descriptive design aligned with COREQ guidelines, 28 participants (18 caregivers and 10 healthcare professionals) were 
interviewed at the Dhaka College of Physiotherapy. Data were collected via semi-structured in-depth interviews and focus group discussions, and analyzed 
using Braun and Clarke’s thematic analysis framework with multiple coders to ensure trustworthiness.

Results: Three primary themes emerged: (1) Metabolic Efficiency, where participants perceived that addressing nutritional deficits provided the baseline 
stamina needed for therapy; (2) Structural Support, highlighting the perceived bidirectional need for nutritional building blocks and mechanical weight-
bearing exercises; and (3) Neuro-Efficiency, revealing that mitigating gastrointestinal distress was clinically observed to reduce sensory reactivity and 
support motor learning.

Conclusion: The findings suggest that integrated nutritional management and physiotherapy may improve coordinated care and warrant further evaluation 
in larger mixed-methods and intervention studies. 

Introduction
Autism Spectrum Disorder (ASD) is increasingly recognized 
not merely as a localized neurological anomaly characterized 
by social and behavioral deficits, but as a complex, systemic 
neurodevelopmental condition. With global prevalence rates 
continuing to rise, the public health burden necessitates 
comprehensive, multidimensional care strategies [1,2]. 
Traditionally, clinical interventions and resource allocations 
have predominantly focused on psychological and behavioral 
therapies [3]. However, a robust body of epidemiological and 
clinical evidence indicates that children with ASD frequently 
present with compounding physiological challenges, including 
prominent gastrointestinal distress, hypotonia, postural 

instability, and severe sensory processing disruptions [4,5]. The 
pervasive clinical tendency to treat these systemic metabolic 
and musculoskeletal symptoms in isolation represents a 
critical problem in contemporary ASD management. This 
fragmented approach fails to address the underlying biological 
roots of physical dysfunction, frequently resulting in stalled 
developmental outcomes and a diminished quality of life for the 
pediatric population.

The justification for a paradigm shift toward an integrated 
therapeutic model is heavily supported by recent advancements 
in our understanding of the gut-brain axis and metabolic 
functioning. The high prevalence of chronic gastrointestinal 
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issues and altered gut microbiota in the autistic population often 
leads to systemic inflammation and impaired neuro-signaling, 
which directly exacerbate both behavioral dysregulation and 
motor deficits [6,7]. Optimizing metabolic health through 
strategic nutrition such as the mitigation of inflammatory dietary 
triggers and the introduction of neuro-supportive micronutrients 
like Omega-3 fatty acids, magnesium, and Vitamin D 
provides the essential physiological homeostasis required 
for neuroplasticity [8]. When this biochemical foundation is 
stabilized, interventions such as advanced physiotherapy can be 
maximized. Physiotherapy relies on metabolic efficiency to build 
core stability, improve motor planning (praxis), and provide the 
controlled vestibular and proprioceptive inputs necessary for 
sensory regulation [4].

Furthermore, the synthesis of an anti-inflammatory internal 
environment and targeted physical movement has been shown 
to synergistically enhance the expression of brain-derived 
neurotrophic factor (BDNF), thereby accelerating the acquisition 
of new motor patterns and neural connectivity  [9].

Despite the strong biochemical and biomechanical rationale 
for this synergistic relationship functioning essentially as the 
biological "fuel" and mechanical 'engine' there remains a distinct 
paucity of empirical research examining the practical integration 
of these therapies. Most existing literature quantifies metabolic 
or motor outcomes independently, failing to capture the holistic, 
real-world impact of combining these modalities into a singular 
care plan. Therefore, this study aimed to explore the lived 
experiences and clinical realities of caregivers and healthcare 
professionals utilizing a "Synchronized Intervention Model." By 
investigating the qualitative intersections of targeted nutritional 
management and advanced physiotherapy, this research sought 
to elucidate how integrated therapeutic paradigms influence 
motor coordination, mitigate sensory sensitivities, and offer a 
more comprehensive pathway to independence for children with 
ASD.

Methods
Study Design
This study employed an exploratory qualitative descriptive 
design situated within a constructivist research paradigm. This 
approach was selected to capture the nuanced, multifaceted 
experiences of combining nutritional and rehabilitative 
therapies. The study protocol and reporting were aligned with 
the Consolidated Criteria for Reporting Qualitative Research 
(COREQ) guidelines. Reflexivity was maintained throughout the 
study; the primary researcher, acknowledging a background in 
physiotherapy, utilized reflexive journaling to mitigate personal 
bias during data collection and interpretation.

Study Setting and Sampling
The research was conducted at the Dhaka College of 
Physiotherapy and its affiliated Child Development Centers 
(Shishu Bikash Kendro). Using purposive sampling via clinical 
recruitment flyers, a total of 28 participants were recruited 
and interviewed. Two initial contacts refused participation 
due to time constraints. The final sample consisted of 18 
primary caregivers of children (aged 4–10) with a formal ASD 
diagnosis who had undergone simultaneous nutritional and 

physiotherapeutic care for at least six months, and 10 healthcare 
professionals (pediatric physiotherapists, clinical dietitians, and 
developmental pediatricians) with a minimum of three years 
of interdisciplinary experience. Data saturation was reached at 
the 24th interview, with four additional interviews conducted to 
confirm thematic stability.

Data Collection
Data were gathered between March, 2026 and May, 2026 
through In-Depth Semi-Structured Interviews (IDIs) and Focus 
Group Discussions (FGDs). A pre-tested interview guide was 
utilized, featuring open-ended questions such as, "Can you 
describe your experience with your child's physical therapy 
before and after implementing dietary changes?" Interviews 
lasted 45–60 minutes and were conducted in a private setting or 
via secure video conferencing by a trained, bilingual qualitative 
researcher. Interviews were primarily conducted in Bangla, 
audio-recorded using digital microphones, transcribed verbatim, 
and subsequently translated into English. Back-translation of 
a 10% sample was performed to ensure semantic equivalence. 
Pilot interviews were conducted with two participants (data not 
included in the final analysis) to refine the interview guide. 

Data Analysis
Transcripts were imported into data management software 
Google Sheets and analyzed using Braun and Clarke’s six-
phase framework for thematic analysis. The research team first 
familiarized themselves with the data by repeatedly reading 
the transcripts and noting initial theoretical ideas. Initial 
codes were then generated systematically across the entire 
dataset, categorizing data relevant to the gut-brain axis, motor 
development, and sensory processing. Following this, codes 
were collated into broader themes reflecting the synergistic 
mechanisms of the dual therapies. Finally, these themes were 
thoroughly reviewed and defined against the data extracts to 
ensure they accurately captured the "fuel and engine" dynamic 
of the interventions.

Ethical Considerations
The study protocol was submitted for approval to the Institutional 
Review Board (IRB) of Dhaka College of Physiotherapy. Written 
informed consent was obtained from all adult participants. 
For the children involved, where applicable, developmentally 
appropriate assent was sought. All data was anonymized using 
pseudonyms, and audio files were stored on a secure, encrypted 
storage accessible only to the primary researcher.

Results
Metabolic Efficiency: Providing the Biological Fuel
Within the caregiver focus group, participants universally 
conceptualized their previous, non-integrated care experiences as 
attempting to run an "engine that had no oil." Parents collectively 
agreed that immense time and financial resources spent on isolated 
physical therapy were often undermined by severe underlying 
nutritional deficiencies. One father recounted a three-year plateau 
in traditional physiotherapy where his daughter frequently 
cried and struggled to participate. He noted that this resistance 
resolved almost entirely within a month of correcting severe 
iron and B12 deficiencies, which finally provided her brain and 
muscles the necessary energy to map the movement required for 
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skipping. This empirical observation was strongly corroborated 
during the healthcare professional focus group. Physiotherapists 
openly acknowledged a shift in their clinical reasoning; prior to 
the integrated model, failure to complete a gross motor circuit 
was often charted as poor behavioral compliance. Under the 
synchronized approach, clinicians reported proactively consulting 
with dietitians to assess a patient's ATP production and metabolic 
state before initiating rigorous physical demands, recognizing 
that attempting to build muscle mass without prior metabolic 
optimization was clinically futile.

Structural Support: The Building Blocks of Rehabilitation
The focus groups illuminated the critical need for structural 
support by highlighting the logistical and biological dangers 
of siloed medical treatments. In the clinician focus group, a 
developmental pediatrician emphasized that traditional care 
models treated ASD as a fragmented condition, sending children 
to separate gastrointestinal and rehabilitative departments that 
never communicated. The synchronized model successfully 
dismantled these clinical silos, revealing a bidirectional 
dependency. Dietitians articulated that while they could 
prescribe the necessary biochemical building blocks, such as 
calcium and amino acids, those nutrients required the mechanical 
stress of weight-bearing exercises provided by physiotherapists 
to effectively translate into increased bone density and muscle 
mass. Caregivers mirrored this understanding of structural 
support in their discussion, sharing collective victories 
regarding core stability. Multiple parents observed stark postural 
improvements such as children standing noticeably straighter 
and exhibiting improved trunk control almost immediately 
following the resolution of chronic gastrointestinal distress 
through specialized, anti-inflammatory diets.

Neuro-Efficiency: Gut-Brain Axis and Sensory Regulation
The most profound consensus across both focus groups centered 
on the role of the gut-brain axis in driving neuro-efficiency and 
sensory regulation. Caregivers engaged in a powerful shared 
realization that many of their children's sensory meltdowns 
and repetitive behaviors, such as persistent toe-walking, were 
not merely fixed behavioral traits, but physical manifestations 
of internal pain and inflammation. Parents described how 
implementing gut-healing protocols and probiotic regimens 
removed the "biological static" of gastrointestinal distress, 
effectively lowering their children's neurological guard and 
allowing physiotherapists to finally reach them. This reduction 
in sensory reactivity was echoed by the clinical team, who 
discussed the observable acceleration of neuroplasticity. 
Physiotherapists in the focus group noted that the combination 
of an anti-inflammatory internal state and targeted aerobic 
movement drastically enhanced motor retention. Clinicians 
reported that children on the synchronized plan no longer 
required weekly reteaching of previously learned gross motor 
skills, such as navigating stairs. The consensus among the 
interdisciplinary team was that the neurological pathways 
for complex motor planning were successfully locking in, a 
milestone they attributed directly to a stabilized gut-brain axis.

Discussion
The primary objective of this qualitative study was to explore 
the lived experiences and clinical realities of implementing a 

"Synchronized Intervention Model" for children with Autism 
Spectrum Disorder (ASD). The findings robustly supported 
the theoretical premise that treating the biochemical and 
musculoskeletal symptoms of ASD in isolation is fundamentally 
flawed. By analyzing the synergistic relationship between 
targeted nutritional management and advanced physiotherapy, 
this research illuminated how metabolic optimization serves 
as the physiological prerequisite for successful physical 
rehabilitation. Our thematic analysis confirmed that the "fuel 
and engine" paradigm is not merely a theoretical construct, but 
a highly observable clinical phenomenon that significantly alters 
developmental trajectories.

The narratives surrounding metabolic efficiency underscored a 
critical gap in traditional rehabilitative care, where lethargy and 
poor stamina during physiotherapy are frequently misattributed 
to behavioral non-compliance. Our data revealed these barriers 
are deeply rooted in metabolic depletion. This finding strongly 
aligns with the clinical observations of Frye, Melnyk and 
MacFabe and Rossignol and Frye , who documented high rates 
of mitochondrial dysfunction and impaired ATP production in 
children with ASD, leading directly to systemic fatigue and 
hypotonia. Caregivers and clinicians in our study observed that 
when physiological homeostasis was achieved through targeted 
nutrition mirroring the micronutrient interventions advocated 
by Adams et al., children exhibited dramatically improved 
physical endurance. By addressing these metabolic deficits first, 
clinicians effectively provided the biological fuel necessary for 
the mechanical demands of therapy, validating recent calls in the 
literature to treat nutritional deficiencies as primary, rather than 
secondary, clinical targets in neurodevelopmental care [10- 13].

Furthermore, the structural support theme highlighted the 
bidirectional dependency of systemic health and physical 
movement. Our qualitative evidence demonstrated that 
providing nutritional building blocks is insufficient without the 
mechanical stress of weight-bearing physiotherapy to stimulate 
tissue synthesis. This reflects the epidemiological findings of 
Bhat, who reported that up to 87% of children with ASD present 
with significant motor impairments requiring active, structural 
interventions [4]. The dismantling of clinical silos reported by 
the healthcare professionals in this study represents a crucial 
advancement. Undap and Kiriweno previously identified 
fragmented interdisciplinary communication as a primary 
barrier to pediatric rehabilitation [14]. By coordinating care, the 
therapeutic team in our study was able to anticipate and resolve 
physiological barriers such as severe muscle cramping due to 
magnesium deficiency before they could impede gross motor 
development, practically realizing the holistic care models 
theorized by recent pediatric health policy frameworks.

Perhaps the most profound clinical implication of this study 
relates to neuro-efficiency and the gut-brain axis. The mitigation 
of chronic gastrointestinal distress emerged as the primary 
catalyst for improved sensory regulation and motor planning. 
Our data suggest that systemic inflammation associated with 
gastrointestinal dysfunction places the autistic nervous system 
in a chronic state of hyper-arousal. This qualitatively mirrors the 
groundbreaking quantitative work of Kang et al. and Fattorusso 
et al. who demonstrated that modulating the gut microbiome in 
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children with ASD directly reduces neuro-sensory reactivity and 
severe behavioral symptoms [6,15]. Furthermore, our clinicians 
reported an observable acceleration in motor retention when 
dietary and physical therapies were synchronized. This provides 
clinical, real-world validation for the physiological mechanisms 
described by Toscano, Carvalho and Ferreira, who found that 
vigorous, structured physical activity combined with metabolic 
health significantly enhances neuroplasticity and cognitive-motor 
functioning in ASD populations, likely mediated by increased 
Brain-Derived Neurotrophic Factor (BDNF) expression [16].

Certain limitations must be considered in the interpretation of these 
findings. The qualitative nature of the study relied on a relatively 
small purposive sample confined to a specific geographic and 
clinical setting at the Dhaka College of Physiotherapy. This may 
limit the immediate generalizability of the findings to clinical 
environments with fewer interdisciplinary resources. 

Additionally, while qualitative methodologies are excellent for 
capturing lived experiences and clinical nuances, this study lacked 
concurrent quantitative tracking of specific biomarkers (e.g., 
serum BDNF or microbiome sequencing) to objectively verify the 
reported physical and biochemical changes. Future longitudinal 
mixed-methods research should quantify these synergistic effects 
to further establish standardized dual-care protocols.

Conclusion
The path forward for comprehensive ASD management relies 
unequivocally on the integration of diverse clinical disciplines. 
This study demonstrated that nutrition and physiotherapy 
function as two interdependent halves of a unified therapeutic 
model, seamlessly addressing both the internal biochemical state 
and its external physical manifestations. By grounding clinical 
practice in the realities of the gut-brain axis and metabolic 
function, the synchronized intervention approach successfully 
addresses the biological roots of physical dysfunction. 
Metabolic health is the foundational scaffolding upon which 
structural stability, sensory regulation, and neuroplasticity are 
built. To improve developmental outcomes and quality of life 
for children with ASD, public health frameworks and clinical 
pediatric pathways must actively dismantle interdisciplinary 
silos, adopting this holistic care model as a standard of practice.
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